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"THE    GREEK    QUESTl'^bf.W*:'     V'  •*:*•: 
Br  J08IAH  pABSONS  COOKE,    j*':./:'.!":.. :*•* 

i»»fM«iei  or  omaotnr  ur  mlbtilcd  oolumc.,.  ••,    ;.  *-t\  I 

TIIE  qocstioD  wbeUicr  tlio  ooUog«  faculty  oii);ht  fo'  continue  U> 
iitNUt  on  a  limited  alady  of  the  snciont  Oreok  language,  as  au 
ementiol  prercquiflite  of  rec«iriiig  the  A.  B.  degree,  liaa  been  under 
oonBideration  at  Cambridge  for  a  \oag  time ;  and,  since  ihc  optpioas 
of  tbme  with  vhom  I  naturally  iymjMitliiie  tiavo  been  so  greatly 
mUreprcsentcd  in  tliu  dc«itlt«ry  diNcuwion  wliich  lias  followed  Mr. 
Adams'*  Phi  Beta  Kapja  oration,  I  am  glnd  of  llio  opportunity  to  My 
a  Sew  words  on  the  "  Greek  qaestion." 

This  queBtioa  is  by  no  means  a  new  one.     For  the  last  t«n  years 

it  bu  been  ondor  diseusaioii  at  most,  if  not  at  all,  of  the  groat  uiiiver- 

■itics  oF  the  world  ;  and,  among  oth«n»,  the  Univvntity  of  It<-rlin,  which 

elands  in  the  T6ry  front  rank,  bos  already  conceded  to  what,  wu  may 

[eall  the  new  culture  all  that  can  reaaouably  bo  ndtkod. 

Let  me  begin  by  asserting  that  the  respqnaihlc  advocates  of  an 
expansion  of  the  old  academic  system  do  not  wish  in  the  least  degn.'c 
lo  diminiiih  iho  study  of  tho  Grvtk  language,  tJio  Greek  literature,  or 
the  Greek  art.  On  tJio  contrary,  they  widi  to  cnooonge  such  studiea 
by  erery  legitimate  means.  For  myaelf  I  b«lievc  that  the  old  ckiutical 
calturo  is  the  best  cult»ire  yet  known  for  the  literary  professions  j  and 
among  tli«  literary  profe«&ions  I  include  both  law  and  divinity. 
Fifty  years  ago  I  should  have  »iaid  that  it  was  the  only  culture  worthy 
of  Ihc  nx-ognition  of  a  unircrsily.  Bnl  we  live  in  the  present,  not  in 
Ihe  past,  and  a  lialf -century  has  wholly  changed  the  relatione  of  human 
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knowledgo^  Regard  ihe  cbacjco  with  faror  or  disfavor,  m  you  plnse, 
tlu)  fact  rviDHinn  thut  the  natural  scienoos  hare  become  the  cliiof  fac- 
tors of  our  mo<li-.ni  civiliKLtiim ;  xnd — which  u  the  irojiortant  point 
in  Lhifl  counection— llioy  have  given  ri*o  to  new  profviwioDa  wbicb 
mor«  ind  tnore  every  yt-ar  arc  opening  occiipationti  to  our  educated 
num.  The  profes§ioD8  of  tbo  clivniittt,  of  iho  miutng  i-ngiiifcr,  imd  of 
th«  ak-ctririnn,  whicb  have  entirely  grown  up  during  tbo  liftitimc  of 
many  here  prewmt,  are  jost  aa  "learned"  as  tlie  older  professions,  and 
arc  recognized  as  such  by  every  nnivenily.  Moreover,  tlie  old  pro 
feanon  of  m«di(-iii<>,  which,  when,  an  formerly,  wholly  ruled  by  author- 
ity or  trsdidoas,  niijjht  have  Iwon  clii^Ked  with  tlic  literary  professions, 
has  come  to  rest  on  a  purely  Kienltfic  biutis. 

In  a  word,  the  dietinction  between  the  literary  and  tho  acimtifie 
professions  has  Iwoomc  definite  and  wide,  and  can  no  longer  be  ig- 
nored in  our  gystcins  of  education.  Now,  while  they  would  accord  to 
V^cir-cIo^oal.aRsooatcs  the  right  to  decide  what  w  the  best  culture 
*:<bf  ^.^i^ralnr'.CsI>o^,-1hc  scicntJUc  cxp^trls  claim  an  <-<[uaI  right  to 
dcoid/t  "^J'.-V""  t^e^si  culture  for  a  scientific  calling.  Kver  since  the 
wwi.V;^,iif  \(jtecE"|Jcarning  in  Kuropc  the  literary  scholars  have  bwin 
t^fit^mg.outat)  admirable  system  of  education.  In  this  system  most 
(^  Qr_av;ii^-}{C^  -trained.  I  would  )>ay  it  all  honor,  and  I  would  here 
bear  my  tnAimooy  to  the  acknowledged  facts  that  in  no  departments 
of  our  own  uiiivenuty  liave  the  metbotlii  of  t<--aeliing  been  to  nta<!h  im- 
proved during  tbe  last  few  years  aa  iu  the  classiiM).  I  should  re.sist 
ma  firmly  as  my  classical  rolleagues  any  attempt  to  emasculate  tbe 
well-tried  methods  of  literary  cullnre,  and  I  have  no  sympathy  what- 
ever with  the  opinion  that  the  study  of  the  muilcni  langnngen  tu  polito 
accomplishments  can  in  any  dcgr<rc  take  the  place  uf  lh«!  critical  study 
of  the  great  languages  of  anti<juity.  To  comitare  German  literature 
with  (lie  Greek,  or,  what  is  worse,  French  literature  with  the  l.atin,  as 
means  of  cuUure,  implies,  as  it  seems  to  me,  a  forgotfulness  of  the  tne 
spirit  of  literary  culture. 

Bat  literature  and  science  are  very  different  things,  and  "  what  in 
one  man's  meat  may  bo  anotber  mim's  poison,"  and  tlw  scienlilio 
tcuhen  cUim  the  right  to  direct  the  training  of  tlieir  own  men.  It 
is  not  iJieir  aim  to  c^Iiicate  men  to  clothe  tbonght  in  beautiful  and 
Biiggestivo  language,  to  weave  argumeut  into  correct  and  pereoasive 
fomia,  or  to  kijidle  enthusiasm  by  eloquence.  Utit  it  is  tlicir  object 
to  prepare  men  to  nnravel  the  mysteries  of  the  itnivcntc,  to  probe  tlio 
ncrets  of  disease,  to  direct  the  forces  of  nature,  and  to  develop  tJie 
resources  of  this  cartli.  These  last  aims  may  be  less  spiritual,  lower 
■p  your  arbitrary  intellectual  scale,  if  you  please,  than  the  firet  ;  but 
Piey  are  none  ihi^  It-n."  li-giltmate  aims  which  Mx-icty  drmands  of  edu* 
catcd  men  :  and  all  we  claim  is  that  tlie  oirtronomers,  the  phyjiiciwts, 
the  chemists,  tbe  biologists,  the  physioianji,  and  tl>e  engtnecrv,  who 
have  shown  that  they  are  K^'io  to  answer  these  demands  of  soeiety, 
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Bhoald  Ix:  Intnititod  with  tbe  training  of  Uwte  who  are  to  Tollow  them 
Van  sune  work. 

Now,  luich  is  tbe  artificial  condition  of  our  »chaol«,  and  so  com- 
el«Iy  an«  Ibey  ruli>d  by  prescription,  that,  when  wo  att«nipt  to  lay 
oat  a  proper  course  of  training  for  tb«  MientiSc  |)rofoMti>n«,  wo  are 
met  at  the  very  ontoot  by  the  Grwk  tjuustion.  <Ire*k  ts  a  mqniution 
for  adminion  to  college,  and  tbe  only  Hchoolii  in  which  a  scionufie 
mining  can  1>g  bad  do  not  t«ach  Greek,  and,  wbat  is  more,  can  not  be 
expected  to  teach  it. 

Thin  hriofics  ns  to  the  root  of  the  whole  diHi<;nHy  with  which  the 
tcM^hers  of  natornl  Mciencc  have  Ixtm  contending,  and  which  Ls  the 
caose  of  the  pratent  movement.  Wc  can  not  obtain  any  proper  sciea- 
tiSc  training  from  the  clasMcal  scbooln,  and  tbe  present  requiaitiona  for 
admission  to  colli-gc  practically  exclude  Htudenta  preiMured  at  any 
otberv.  At  Carohridge  we  bavo  vainly  tried  to  ttecore  aome  Bmall 
DcaitDre  of  <(cientific  training  in  tbe  classical  schools :  first,  by  estabUah- 
ing  summer  coarses  in  practical  science  oapeciatly  designed  for  train- 
ing teachers,  and  chiefly  rcsorte*!  to  by  swell  pcmonit ;  and,  acoondlj, 
w  bT  tntrodwcing  some  wcJcncu  rcqiitHitiunH  into  the  admisidon  examina- 
^Knu.  Bnt  the  uttcmpt  has  been  an  tittt^r  failure.  The  8cienc>c  n-qnh 
^Htiomi  bsTO  been  simply  "  crammed,"  and  tbe  resolt  bas  tieen  worse 
^phan  ttaetess  ;  becaase,  instead  of  aecuriug  any  training  in  tbe  meibodii 
of  science,  it  has  in  most  cases  given  a  distasto  for  tbe  whole  sabjcct. 
Trac  Ecieoco- teaching  is  so  utterly  foreign  to  all  their  methods  that 
tbe  requisitions  liavo  merely  hampered  tbe  classical  scbools,  and  tbe 
■ooner  lliey  are  abandonc<I  the  iHttter.  Both  the  methods  and  tbe 
■liirit  of  literary  and  Bdcnlific  ctiltnrc  are  so  complct^'ly  .it  vaHnnco 
that  we  can  not  expect  (hem  to  be  successfully  united  In  tlic  same  pre- 
paratory school. 

We  look,  therefore,  to  entirely  different  schools  for  the  two  kinds 
of  preparation  for  the  university  which  modem  society  demands^ 
Mbools  wbicli,  for  the  w:int  of  better  distinctive  names,  we  may  call 
■assical  and  acienlific  schools.  In  the  clauical  school  the  aim  should 
ley  SB  it  has  always  been,  literary  culture,  and  the  end  should  be  that 
|Mkwer  of  clothing  thought  in  words  which  awakens  tboughL  Of 
eonrse,  the  rc^ulta  of  nalnral  science  must  to  a  certain  extent  be  taught ; 
Air  even  literary  men  cannot  afford  to  bo  wholly  ij^onnt  of  the  great 
Boweni  that  move  tbe  world.  But  the  natural  science^  should  be 
■ndicd  as  useful  knowledge,  not  as  a  diitciplint-,  and  such  teaching 
Bould  not  be  permitted  in  the  least  degree  to  interfere  with  the  te- 
Bous  bnsiness  of  tbe  place.  In  the  scientific  school,  on  the  other  hand, 
mU^  language  nitist  b«  taogbt,  it  «bould  be  t.iugbt  as  a  means,  not  as 
^^pd.  The  tdiicaled  man  of  science  must  command  at  least  French 
Bid  ncrmiin — and  for  the  present  a  limited  amount  of  Latin — as  well 
p  his  motber-tongue,  because  tciencc  is  cosmopolitatL  Rut  these 
buguuges  should  be  acquired  as  tools,  and  studied  no  further  than  they 
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are  (Mential  to  the  one  great  cuil  in  Tiev,  that  knowledge  which  ia 
the  easential  cooditioa  of  ibe  power  of  obserriitg,  ioterfrctiiig,  aiiO 
ruling  natural  phenomena. 

In  such  a  coan«  as  this  it  is  obvious  that  tho  Etndj  of  Gr«ek  would 
have  no  place,  crvii  tf  tlieru  wvro  time  to  ilcrotti  to  !l,  and  vo  can  not 
alter  the  ap]>oiDtcd  span  of  human  life,  even  out  of  re*pw!t  to  thia 
most  honored  and  worth;  representative  of  the  highest  literar)-  cul- 
ture. Of  course,  no  one  will  question  that  the  eebolar  who  can  com- 
mand hoth  the  literary  and  the  scientific  cullnre  will  he  thereby  h> 
mnch  the  stronger  and  moro  tiiwfnl  man  ;  an<I  n-rtainly  li-t  db  giro 
fvvry  opportunity  to  tlio  "  double  finta  "  to  cultivate  all  th«ir  ahiUtiea, 
and  u>  the  more  efficiently  to  benefit  the  world.  But  aucb  powers  are 
rare,  and  the  great  body  of  the  scientific  professions  moat  be  made  up 
of  men  who  can  only  do  well  the  special  class  of  work  in  which  ihey 
have  bei.'ot  trained ;  and,  if  you  make  certain  formal  and  arbitrary 
requiRitioBa,  lik<!  a  itinall  amount  of  Gr^'k,  obatadcs  in  tlio  way  of 
their  advancement,  or  of  tJiat  social  recoguition  to  whidi  thvy  fecJ 
themselves  entitled  as  educated  men,  those  requieitionfl  must  neces- 
sarily bo  slighted,  and  your  policy  will  give  rise  to  that  cry  of  "  fe- 
tich "  of  which  recent)/  we  have  heard  eo  much. 

How,  all  the  schoolK  which  prepare  KtadentM  for  Harvard  College 
are  classical  schools.  We  do  not  vUh  to  alter  these  HchtMin  in  any 
respect,  unless  to  make  them  more  thorough  in  their  special  work.  A» 
I  have  already  said,  the  small  amount  of  study  of  natural  science  which 
we  have  forced  upon  them  has  proved  to  be  a  iiTetched  failure,  and 
the  sooner  this  hindrance  \*  got  out  of  their  w*y  the  better.  We  do 
not  wish  lo  alter  the  vtudies  of  such  achools  as  the  Boston  and  Rox* 
bury  Latin  Schools,  the  Exeter  aiHl  Andover  Academies,  the  SL  PauIV 
and  the  St.  Mark's  School*,  and  the  other  great  feeders  of  the  college. 
No — not  in  the  leai-t  d<'grce !  We  do  not  ask  for  any  change  which 
in  our  opiuion  will  diminish  the  number  of  those  coming  lo  tJic  col- 
lege with  a  olasMcal  preparation  by  a  single  man.  We  look  for  oar 
ncientific  recniits  to  wholly  diffcrwit  and  entirely  new  sources.  For, 
although  we  think  that  there  are  many  students  now  coming  to  ns 
through  the  classical  schools  who  would  run  a  better  chance  of  be- 
coming ncefnl  men  if  tlit'y  wc^re  trained  from  the  beginning  In  a 
different  way,  yet  stoch  in  the  social  prestige  of  the  old  elaeaieal 
Hchools  and  of  the  old  classical  culture  that,  whatever  new  relations 
might  bo  established,  the  class  of  studonU  which  alone  we  now 
have  would,  I  am  confident,  all  continue  to  come  tlirough  tlio  old 
channels. 

This  is  not  a  mere  opinion  ;  for  only  a  very  few  men  avail  them- 
selves  of  the  limited  option  which  we  now  permit  at  the  vnlrance  ex- 
aminations— nine,  at  least,  out  of  ten,  offering  what  is  called  maximum 
in  cliweicB. 

We  look,  then,  for  no  change  in  the  classical  schools.     Our  only 
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•tpKtiitioti  til  to  affiliate  tbe  cotle^  wiih  k  vbolly  diffciy^nt  Ham  of 
•elioole,  wbicli  wUI  Bend  x\a  a  wholly  diffcr«nt  t-lass  of  studpnto,  with 
vlwtlf  different  aime,  and  trained  according  to  a  wholly  diffcrtoit 
method.  At  the  oniept  wo  shall  look  to  the  hcift  of  our  \i-w  V-az- 
bad  hfgh-8c1iool«  for  a  limited  Httpitlj-  of  Hctcntitiu  Mtudcnt«,  and  hope 
by  oonatant  preaaore  to  {mprove  th«  methods  of  t«aohing  in  these 
tdioob,  as  our  literary  ooUeagaes  have  within  ten  years  vaally  im- 
pnred  the  methods  in  the  cJaminl  schools.  In  time  we  hope  to  bring 
alwat  tJie  c«tnblud)inmt  of  Bpeclal  aeadcmtcs  which  will  do  for  sci«noft- 
enltaro  wb*t  Exet«r  and  St.  Paul's  are  doing  for  classical  culture.  Wc 
expect  to  e«ta1ilisb  a  set  of  requiailtons  just  as  diffioolt  aa  the  clasHical 
nqnlliUonB — only  they  will  be  re'^nisitions  which  have  a  different  mo- 
Un,  ■  different  spirit,  and  a  different  aim  ;  and  alt  we  ask  \*,  that  they 
dtoold  be  regarded  u  the  etjaivalents  of  the  cloailca)  nxjni^tions  so 
Ut  aa  eollege  standing  is  oonceroeil.  Wo  do  not  at  once  expect  to 
draw  many  ttadmts  throngh  thvM;  new  channels.  To  improve  meth- 
o4i  of  tcaebing  and  boild  op  new  schools  is  a  voric  of  years.  But 
«•  have  tbe  greatest  confidence  that  in  time  wo  shall  thus  be  able 
1«  laorease  rery  greatly  both  the  clientage  and  the  uMfalness  of  the 
miiversity. 

Is  this  h«r«8y  ?  Is  tbix  revolution  ?  Is  it  not  rather  the  scientific 
Dttbod  Mcking  to  work  out  the  beat  rcAulls  In  ediicslion  na  elncwbere 
hycarafnl  olMcrvatton  and  eautioUH  experimenting,  tinlcrrified  by  aa- 
lliority  or  superstition?  C'ertaiuly,  the  philologist  mtirt  respect  our 
arihod  ;  for  of  all  the  conquests  of  natural  science  none  is  more  re- 
■arkahte  than  its  conquest  of  the  philologists  themnclTes.  They  have 
•dB)iU>d  the  scientific  methods  as  well  as  the  scientific  spirit  of  invea- 
llpKlion  ;  bnt,  while  tbiis  widening  and  daixtifying  their  knowledge, 
they  have  rcnderwl  Ihp  critical  study  of  langiiiigc  more  ab*tnii!o  and 
more  dEfGctilt ;  and  tlib  is  the  chief  reason  why  the  time  of  prepara- 
tion for  our  coltege  baa  been  so  greatly  extended  during  the  last  twcnty- 
Bre  yearn.  Nominally,  the  claseical  sehooln  cover  no  more  ground  than 
foroeriy,  bnt  they  onltivato  that  ground  in  a  vastly  more  thorough  and 
•edcntiSe  way. 

These  incrc«Md  requiremenla  of  modem  literary  cnltnro  snggoit 
nnther  ennui  do  ration,  wbicb  we  can  bardy  mention  on  this  occasion. 
Hnw  long  will  ilie  condition  of  otir  new  country  permit  ita  youths  to 
nmalo  ta  pnpilage  wnlil  ihe  age  of  twenty-three  or  twenty-four;  on 
u  nverage  at  least  three  yean  later  than  in  any  of  the  older  eountrie* 
nf  tbn  civilized  world  ?  It  is  all  very  well  that  every  cdticated  man 
•kooM  have  a  certain  nequaiiitanec  with  what  have  liecn  called  the 
"  humanities."  But  when  your  system  comwi  to  ita  present  rc»nlla, 
«a>\  drtnands  of  tbo  pbysioian,  Ihe  chemist,  and  the  engineer — whose 
bifthrlgfat  is  a  certain  (H>eial  MaliiH.  which  by  aeeideot  yon  t<!mpo- 
rarily  control— that  he  dliall  panx  fully  four  yenm  of  the  training  period 
o(  hii  life  upon  toebDioalttles,  which,  however  important  to  a  literary 
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man,  are  wonfatesa  ia  his  future  calling,  is  it  not  plaJD  that  your  con- 
servatism hiu  bccomo  itn  artiticinl  barrier  whitrh  tbc  jirogrcxn  vf  ttociety 
must  soonvr  or  later  Bwocp  away  ?    I*  it  not  lliv  part  uf  wiHilum,  liow- 

.  ever  miK^li  pain  it  niaj'  coot,  to  sacrifice  your  traditional  |)refi;n-nci.-a 
cfully  when  you  can  direct  ibe  impending  change,  and  not  to  wut 

"imtil  t&e  rusb  of  tbe  Btrcam  can  not  bo  controlled  1 


INFLUENCE  OF  THE  ENVIRONMENT  ON  RELIGION. 


Br  PuvuMM  JAUE3  1.  BUBT. 

"TT^IIILE  religious  pbeoomena  are  in  tome  rc«pccts  Ruigularly  con- 
y  V  Kiaiit,  ibcy  are,  nevertbeleetf,  aa  noted  for  their  diversity. 
While  certun  essential  elements  are  common  to  almost  all  futfaa,  on 
the  other  hand,  every  itidividaaJ  faith  has  something  jwculiar  to  itself. 
It  not  only  differs  in  oome  rcHpuctA  from  otlter  rc'ligions,  but,  as  vs 
traeo  down  iu  history,  we  find  it  varying  from  itself. 

The  nindoo*,  Persians,  Greeks,  Itomans,  Kelts,  Teutons,  and 
Slavs,  axe  shown  by  philological  research  to  have  oome  originally 
Ironi  a  single  stock — the  primitive  ^Vryan.  Their  ancestors  onginally 
dwelt  together  iu  a  common  home  in  the  neigliborbuud  of  the  Caspian 
Sea ;  and  iu  tbis  ancient  time  their  religion  was,  probably,  one  and 
the  same  faitb,  L  e.,  in  snbetance.  Yet  bow  widely  diverse  have  tlie 
faitlis  of  these  nations  come  to  be,  in  the  four  to  live  thousand  years 
einee  that  ancient  homo  was  little  by  little  deserted  !  How  has  this 
diversity  vomo  about  ?  ^Iiat  arc  the  forces  or  influences  that  dif- 
ferentiate religions  ?  We  may  divide  thorn  roughly  into  two  kinds : 
The  externa]  variabtca.  2.  The  internal  rariablea.  In  tbia  paper 
'.  shall  try  to  akotch  the  first ;  i.  e.,  those  enrironing  inflnenooa  abont 
man,  about  a  special  race  or  nation,  that  tend  to  produce  variation 
in  the  course  of  tbo  dovolopmcat  of  religion. 

1.  I  would  mention  tbo  varied  influences  of  outward  nature.  Tbu 
diverse  phenomena  of  the  world  naturally  diversify  tliu  direction  and 
character  of  faith.  The  religious  capacities  common  to  all  men  evolve 
a  stock  of  religious  feeling  which  ties  latent  and  fluent,  as  it  were, 
in  the  soul — ULo  an  electric  charge  in  the  battery — until  pu>mo  expo- 
p«rieiicc  of  the  roan  occurs  to  elicit  its  discharge  and  give  it  direc- 
tion. The  form  and  path  of  faith  are  determined,  in  much,  by  the 
kind  of  natural  objects  witli  wfaieh  tbo  ftpiritoal  faculty  is  most  closely 
or  impreii&ively  brought  in  contact.  ^Vbere  the  spirit  of  man  is  fre- 
|ucntly  confronted  with  Katare  in  its  power,  beauty,  or  wrath— 
l%lierc  sky,  huu,  mountain,  or  river,  is  an  impOTlant  factor  in  tlio  daily 
experience  and  fortune — there  arise  naturally  the  oorreaponding  forma 
of  religion — Nature-worship,  fedohism,  and  pdUithoism.     '\Vbere,  how 
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dreaded  and  mysterioas  animate  things— tbo  gloomy,  awe* 
fornit,  the  venomous  E«rpDDt,  tbo  t«rriI>Io  Itoti — tluit  most 
^ttato  nun'A  heart,  there  wo  eeo,  as  id  Africa,  e.  g.,  and  amuug  tho 
American  aborigines,  tree-worabip  and  boutt-wonliip  abouodiug. 

There  are  certain  grrat  natural  [tbcnomena  tliat  arc  common  to 
all  eountric-s,  familiar  with  all  tribes  and  nalioiu,  fiucb  sn  Hun,  moon, 
ftm,  eartb,  rain,  wind,  utc.  ITiese  are,  iberefore,  tliu  obji-ctt  univor- 
ally  diviniuTd.  In  Home  countnes,  where  the  scenery  ta  very  slightly 
■fircnitird,  thvNv  fuw  objects,  pcreontfiod  over  and  over  again,  in 
laried  aspeou  and  under  various  symbols,  seem  to  constitute  the 
whole  panibeiin,  tbe  whole  mythology.  It  iras  thus  in  Egypt,  o.  g., 
Those  numberless  gods  represent,  nfter  all,  bat  about  half  a  doiCD 
great  natorai  objects.  But  whi?n  wo  pass  out  of  the  level  plains  of 
mA  conntric*  as  Egypt  and  Babylon,  1«  eountries  where  the  moon- 
tains  mp  to  MupendouH  and  frovning  hirigbis,  and  bowlders  and  cIiSs 
abound,  wc  have  a  new  clasa  of  divinities  added  to  the  objects  that 
Ban  worships.  The  monntainecr,  gazing  aloft  t«  the  white  peak,  saw, 
far  np,  the  shining  mom  strike  the  cbcclc  of  virgin  snow,  and  in  his 
guilok-ss  failb  it  became  an  abo<lc  of  tho  gods  ;  or  a  deity  itself,  hold* 
Dg  aloft  (111.*  btravcnly  dome.  If  on  tbu  soft  sandstone  of  a  hill,  bo- 
pctrifaction,  bird  or  beast  had  left  its  track*,  then  tho  plaec,  like 
Dcbanted  Mountain  of  Georgia,  was  deemed  haunt4»L  If  the 
like  Kineo,  in  the  north  of  Maine,  happens  to  have  the  shape 
of  a  moo»^  then  it  is  reputed  to  be  the  qneeu  and  progenitor  of  the 
aooM-tribc  turned  to  stone. 

When  the  barbarian  cries  out  in  joy  or  pain  beneath  the  rocky 
wall,  be  beam  a  myalcrioujt  vntce  answering  him  back — a  voi<'o  tlial 
buEongs  to  no  matt^rtal  creature,  and  that  must,  therefore,  belong  to 
■ocne  divinity  or  departed  spirit.  So  the  sounds  tliat  come  from  eav- 
ems,  or  the  roar  of  the  billows  on  the  sea-shore,  are  thought  to  be 
prodoced  by  the  spirits  that  have  their  haunt  there  ;  and  tl>e  kobolds 
and  water-nixies  are  accordingly  added  to  the  lisia  of  the  gods  popa- 
larly  lieliered  in.  Tho  strange  phenomena  of  volcanoes,  or  the  explo- 
sion of  confined  gasca  in  certain  rocks,  in  their  obidlition  through 
springs,  would  suggest  tho  idea  of  mighty  superiiumnn  beings  who 
lived  beneath  the  earth,  and  lo  whose  activity  tlie  volcano's  eruptions 
were  dae.  Tho  Koniagas  think  that,  when  the  craters  of  Alaska  send 
f<»th  fire  and  smoke,  the  go<ls  are  cooking  their  food  and  beating  their 
sweat-hoosea.  So  among  tho  Aastralians,  the  volcanic  rocks  found  in 
TBiiotu  places  suggest  tbo  belief  that  sulky  demons,  tiie  igna,  have 
made  great  (Ires  and  thrown  out  red-hot  stones  ;  and  the  Xicaraguaos 
offered  vesscU  of  food  and  even  human  riotims  to  Popogatipec,  i.e., 
moking  mountain,  to  appease  Iter  when  there  was  a  storm  or  an  eailh* 
ake. 

Wave  and  froet  are  great  sculptors  of  rude  images,  bearing  near 

Bgb  UkenesB  to  man  or  beast  to  impress  profoundly  the  Imagina- 


8  TBS  POPULA&  SCISNCB  MONTHLY.  ■ 

UoQ  of  tlio  nniMiUiratMl.  All  ftlong  onr  Nortfaern  ooiuttn  and  In  0^| 
Westeru  roonntaiaa  are  to  be  fonnd  sodi  figurea— like  Uie  8tonft-fM^| 
*t  tlie  White  Monntainii ;  the  Bishop  Rock,  at  Cuupobello,  on  ibc  Mu|fl 
ooaat ;  and  the  Master  of  Life,  at  the  cntr&nra  to  Lake  Stiperior.  Qfl 
io  th«  Koflh  and  Went  of  our  country  there  are  many  erratic  bowfl 
Hien,  toian  oral,  or  gltHtvning  villi  natlv«  copper  or  mica  ecaloa,  dl 
baUac«d  on  convex  prominencea  »o  ibst  tlicy  nsidily  oscillate.  Tn  oh 
enligl)t«n«d  but  piouo  minds,  Rach  curiouH  figures  nnturally  inxpiifl 
Teoention  and  wonhip  aa  the  abodes  of  spirits,  as  was  the  case  ^"^fl 
the  Ojibways,  Ottawas,  aod  Dakotas  ;  or  they  give  rise  to  wild  niTtlfl 
of  traoffonDatioQ,  sacb  as  the  Indian  legends  sboand  in.  So,  when 
tbo  rocky  and  mountainods  aspect  of  natnro  prodncM  cataracts  d| 
dugCTonx  rapids,  and  tlie  watcn  roar  and  tOHS  tbcir  vfaite  manea  ^| 
the  i^r,  th«M  place* — as,  e.  g.,  Niagant,  the  mouth  of  the  Wabaafl 
or  Che  Brear  Beanx  Falls  ou  the  WisoonMtt — became  to  tbe  sara^l 
the  bauut  of  spirits  or  demons,  vho  mnst  bo  propitiated  with  offtn 
togs  of  tobacco  and  meat.  I 

And  lliit  mention  of  tobooco  may  ecrvo  to  tarn  onr  lliongfata  tl 
rasAinbraDoe  of  the  influence  of  treeat  and  plants  in  drawing  ford 
religiotu  vcocration.     Wherever  pUnta  are  found,  like  tobacco,  or  tbfl 
Pemvian  eovs,  tlie  sDake-root,  the  Indian  hemp,  tbe  wiuo  of  Ilacchand 
worship,  that  had  a.  special  effect ;  whether  stimnlating,  narcotii^  po^ 
sonous,  or  curative,  they  were  Iteld  to  possess  supcniatanU  power,  and 
wore  tuted  for  varioas  magio  rites  and  became  mcrcd.    The  aama  of 
the  ancient  Aryans  even  became  exalted  to  a  place  among  the  gods, 
and  to  drink  it  was  Uio  means  of  gaining  immortality.    So,  likewise, 
the  mysterious  whisperings  of  the  wind  in  ancient  forests,  or  the  inex- 
plicable moreoMints  of  some  half-blown-down  tree,  as  the  beat  of  the 
sun  contiactcd  or  lengthened  lis  twisted  roots,  and  caused  it  alter* 
natcly  to  riHO  and  fall,  have  more  than  once  attracted  the  superstitions 
awe  of  tbe  barbarian,  and  Eiipplicd  new  objects  for  fai>i  adoration. 

Thus  do  tbe  peculiarities  of  iiatnral  objects  supply  molds  in  which 
the  metal  of  religions  faith,  already  lying  latent,  readily  sets.  And 
not  only  directly,  but  indirectly,  do  they  shape  the  forma  of  faith. 
The  nudiing  rivur,  e.  g.,  not  merely  attracts  (lie  revercneo  of  the  primi- 
live  man  to  itself,  but  by  its  swift  and  tnfacherous  motion,  its  sinnona 
coarse,  and  snake-like  hiss  aud  gleam,  it  is  personified  as  a  miglity  di* 
vine  serpent,  and  next  makt«  sacred  by  association  the  Hcrpcnt«  of  tbo 
country  about.  Tbe  sky,  personified  by  the  ancienl  Egyptian  as  ft 
heaTenly  goose,  enveloping  and  hatching  the  oosmio  egg,  made  sacred 
beooeforth  all  geese  to  the  pious  dwellers  by  the  Vile.  In  (tlimM  llko 
Egypt,  where  the  skic*  are  rainless  ud  tbo  whole  aspect  of  nature 
cqnahlc,  almost  tinchanging,  there  the  gods  are  marked  by  calmness  of 
bearing  and  serenity  of  nature  We  mnst  go  to  tbe  slopes  of  the 
Himalayas  or  the  ridgm  of  tbo  Apennines  to  find  the  howling  Rmlra, 
whb  his  attendant  Maruta,  tbe  pounders,  rushing  wildly  through 
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gimi,  or  to  Ma  tho  tmtlocks  tAun  in  bouor  of  Jupit«r  Tonans,  Um 
Tlmiidrrer.  In  cold  and  t«m|>erat«  cliini^s  it  is  tho  cnliTening  and 
vmuDg  mm  that  is  loved  and  ador&d  ;  but,  in  tho  KUltrf  air  of  IJMi 
tnfui9,  tb«  sun  and  tho  sky  of  day  bocomo  evil  and  dc^tmctirc  Ovl* 
tin,  attd  oSectioD  ia  tninaf(!m<d  to  tb«  refrMliing  dky  of  nigbt. 

So,  also,  in  th«ir  idcu  of  heaven  and  bell,  liicre  ia  a  natural  cod- 
taa  botw^eo  tbo  faitb  of  tbe  man  of  tbe  tropics  and  the  man  of  the 
iittic  eona.  To  th*)  fiivt,  tbc  future  home  of  the  f^ood  is  some  alrodo 
tt  coolnosft,  iKHnw  garden  of  the  liesperiilog,  or  a  brcv«y  Olymijian 
boght,  snd  tht>  place  of  puniahment  a  ploco  of  fin-.  To  tlie  loi^ 
hader,  h«U  ia  the  place  of  cold,  worm  far  to  liim  than  fire,  and  lieaTen, 
use  comforuhlo  );sll  Enirounded  by  a  bodge  of  flame.  Again,  in  hot 
tfiaeo,  when)  thu  «oil  of  thit  rivcr-bottoma  is  deep  and  rich,  and  na- 
\an  teema  with  prodtictivcnMii,  ibero  tbe  gods  are  creiUted  with  th« 
aeomoua  nature ;  religious  ideas  are  apt  to  rerolvo  about  tho 
ries  of  procreation,  and  tbe  vorsbip  of  tho  peoplo  ia  apt  to  in> 
not  a  few  impure  rites  and  Bymbols. 

The  numerous  gods  of  fertility  among  Uw  sgricuUura]  Egyptians 
— Cbem,  Mtn,  Chiuim,  Otrlris — (ho  sexual  ritesi  of  Bibylonia,  and  the 
■onerotu  objeotional  symbols  in  Hindoo  worship,  illnatrate  this.  On 
ibg  contrary,  under  tbe  clear  skiea  and  bright  moon  and  th«  pure 
Mnamlets  of  tireocc,  it  ia  the  virgin  goddcesea  of  tho  most  exacting 
ptrity,  Dianas  and  Pallas  Athenes,  rathor  than  loowi-zoned  and  wanton 
■inn  nil  111,  that  are  sn^ostid.  Ajibrxvlito  and  CyK-le,  and  DtonysoB 
UMd,  wvre,  Uter,  membera  of  tlio  Olympian  court  ;  but  they  came 
froio  regions  fatlber  east,  where  they  were  tinged  with  an  earthly  and 
MBsaona  dye,  such  as  we  do  not  find  in  the  native  worship  of  Hvllas. 

The  tribes  of  yortbem  Asia,  wandering  amid  the  bleak  waste*  of 
Mirngfttii^  or  tho  gloomy  forests  of  tho  Ural,  thi.-ir  frail  Khi-ltvr  sbatcen 
by  tbo  riotmiB  winds,  whose  myst«noiia  sigbH  mid  bowlings  often  make 
th«m  qoako  with  terror,  come  naturally  to  b«  believers  in  dim,  mys- 
terious, supernatural  powers,  with  wfaiefa  (beir  own  lot  is  bound  up, 
and  readily  devote  theauetres  to  whatever  oocult  and  magic  rites  the 
■haman  may  produce.  The  Shemite,  on  the  broad  plains  of  ChiJdca 
or  the  sandy  waste*  of  ArabiA,  foimd  nothing  to  arrest  his  eyes  till  tbvy 
rafted  on  the  glUt^iniug  skies,  brilliant,  in  that  clear  air,  with  n  brill- 
isoey  beyond  anything  that  we  know  :  ami  bo  became  thux,  mwtt  iiatu- 
filly,  &  devout  star-worshiper;  invested  tbe  chief  celestial  objects 
with  tba  most  exalted  attributes,  and  raised  them,  in  bis  fervid  ado- 
ration, to  more  and  more  alwolnte  majesty  and  incomparable  power, 
till  at  length  the  idea  of  the  divine  was  oxnltcd  into  monothoisra. 

Tho  Aryan,  on  the  contrary,  gr«w  uj)  among  the  mouotaiu  pastures 
of  Bactria,  wh•■^<^  the  clouds  are  often  about  his  foet,  and  the  heavens 
ue  not  so  far  away.  Tho  earliest  Vedic  hymns  are  marked  by  a  sense 
at  the  nearness  of  the  jjods.  and  men  are  eoen  minii^ling  with  tbcm, 
riy,  as  friends.     Nature  did  not  opproee  man  with  dreadful 
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earUiquakc  or  hurricane,  va«l  aur]  fatal  donrt,  or  frowning  mounlaio  ; 
but  by  iu  pk-asing  diversity  it  iitimuUt«d,  without  OTcm-helming,  his 
eoa].  That  portion  of  tbe  Aryans  thai,  upon  tboir  mtgration  from  the 
old  Bactrian  home,  n>ached  the  shorea  of  the  .^^ean,  found  there  a  land 
that  foMlcn-d  «lill  m<>r«-  ihviio  traits.  Ilere  nature  was  piclurt'^iiio 
uid  diTersifii-d,  without  ihi;  xtupeiidouH  magnitades  that  oventwu  tho 
sool:  Above  him,  the  Bky  waa  bluest  of  the  blue.  The  marble  hilla 
formed  contiooal  pidnres.  I'he  streaina  rippled  cbccnly  down  their 
eongful  bc'is.  Tho  warelets  chased  each  other  playfully  in  the  light 
xcpliyn.  All  the  iupc«t«  of  earth  and  sea  and  sky  were  brij^ht  and 
gladsome,  and  conspired  to  stimulate  the  imagination  of  tbe  tlreek. 

ITellcnio  Tvligion  cune  thus,  by  right,  to  be  a  happy  and  Inxnriaitt 
failb,  full  of  pretty  fancliit,  putting  mm  nt  vMc  with  the  divine,  and 
penonifying  tho  godti  under  the  muiit  familiar  and  graceful  shaped : 

"Sanbeama  upon  diuant  bill, 
tiliiling  apatw  with  iihiulowii  ia  Ibotr  tram, 
^^^  JkCiKtit,  with  sinal!  help  from  fanojr,  be  tnaafonned 

^^^B  Into  Qoot  oreadR,  i^rtbg  vldMy." 

The  wind  waa  fancied  a  divine  harper,  who  makes  music  in  the 
tree-tope,  and  drives  tho  flocks  of  tbe  sua — the  fleei^  clonds — whent 
lie  wills.  The  murmuring  spring  was  imaged  as  a  gentlv  nymph  ;  and 
within  eaoh  fine  tree  waa  an  imprisoned  dryad.  In  short,  the  divent- 
fled  and  charming  scenery  supplied  an  oaeqnaled  wealth  of  n-Hgious 
and  mythic  lore.  And,  as  man,  in  this  climate,  exempt  from  the  dt-- 
bilitating  beats  of  tho  tropica  and  the  stunting  of  loo  severe  cold, 
reached  the  ideal  of  bodily  ]>pJ-fcetion,  tho  human  fonn  bc<NUne.  not 
uiiuaturally,  to  the  Grc-«k,  tbe  noblest  type  nndcr  which  he  could 
represent  tbe  divine.  The  gods  were  hninanized — stronger  and  more 
beautiful  beings,  to  be  sure,  than  ordinary  men,  but  posse«e«d  of  the 
name  forms,  members,  and  pajwcuu. 

Tlio  cpunie  which  tbe  Norsemen  took  when  they,  in  their  turn, 
went  forth  from  the  oommon  Aryan  home,  was  leca  propitions.  It  led 
them  to  a  land  where  the  summer  was  abort  and  tbe  sun  soon  had  to 
wage  a  bitter  and  losing  war  for  long  months  with  frost  and  snow ;  a 
laad  where  tJie  fiords  were  heavily  sealed  with  ice,  and  man  bad  a 
bitter  task  to  keep  tbe  wolf  of  starvation  and  death  from  hiii  door. 
Tbe  stemnen*  am)  gloom  of  the  land  were  rofloctwi  in  the  Xortbman'a 
thought  and  faith.  Woden,  tbe  stormful,  Thor,  the  thunderer,  and 
Loki,  Ihe  vengeful  and  cunning  destroyer,  beoome  the  chief  figures 
ia  his  myitis,  llio  interest  centers  iu  the  straggle!  of  tho  Aesir,  tbe 
deities  of  light  and  beneficence,  against  tbe  frost -giants  and  their  allies 
or  servants — the  midgard- serpent,  the  fonrls-wolf,  and  the  dr<rad^L 
Uel — varii.-d  personifications  of  darkoew,  cold,  and  death.  ■ 

Delighting  IitmRclf,  as  the  Xomeraan  did,  in  the  vigorous  exercifl 
and  the  hearty  feasting,  to  wbicb  the  froaty  air  stimulated,  hia  g^l 
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likowue  vcre  boiatentu  and  sulwart  beings,  rijtiig  on  the  teinp«Bt,i 
4atumg  ib«:maelre8  by  feaU  of  strength,  revetiug  iu  ihc  crwUi  oi\ 
kulc,  and  gatberiti]*  the  fallen  boroes  into  tbe  bright  Valballa,  there' 
Umrard  tbem  for  tlicir  nountgo  with  foaming  iMip«  of  mead,  aod  the 
buhario  dellghw  "f  Ofuwcl^wt  ooml>at>i,  in  indi-iitnictiblc  bodies.     Thus, 
iancad  of  thu  (inu:t:H  and  ibe  beautiful  Apollo  of  Gro-vc,  vc  find  in 
Scandinavia  dvities  aa  blustering  and  unoonlb  as  the  Northland  tUclf, 
bit  manly  aitd  good-hcart^d.     Wliilo  in  Grc«c«  the  primitive  Arjan 
tlilb  takes  on  a  mart)  KKthcliv  and  ivfinpt)  3>i]>«ct,  in  GcTomny  and 
Staadinavia  it  becomes  more  tragic  and  intiyiiM-. 

L«t  ua  follow  nvjct  the  stt-ps  of  that  part  of  the  Aryans  who  turned 
Attir  ttrps  AoDtbward  into  the  languorous  plains  of  India,  and  we  shall 
■■  a  different  change,  llio  first  thing  wo  notice  is,  that  Dyaas — tli« 
fining  one,  the  bright  sky  of  day — loscn  hi>i  nnciisit  |>ro-emtneDCO^ 
Itis  inpremacy  in  the  tbouglit«  of  tfae  Aryan  emigrants  ia  first  taken 
Vj  Varana — thu  night-aky.  In  the  hot  elimc  of  India,  tho  bright  sky 
of  day  vas  no  longer  so  pleasant  to  them,  and  Varuna  seemed  a  kinder 
ialy,  and  therefore  became  more  popular.  But  soon  he  also  ts  super- 
jed«d  by  ludra,  the  rain-god,  who,  with  his  glittering  lance — the  light- 
Bing — pierces  and  releases  the  imprisoned  waters.  For  in  India,  llicn, 
ts  to-day,  the  coming  of  the  rainy  M-ik»on  after  llie  long  drought  is 
by  far  tb«  most  iniporlant  of  all  iiaturv'n  cb.ingvs.  It  was  not  long 
before  Tndra,  therefor^  by  his  terrible  might  and  hia  beneficent  prowees 
in  slaying  the  drought-serpent,  became,  with  his  i^oiadjutors,  tho  Haruta, 
tLe  beating  winds,  the  chief  object  of  Vcdic  adoration.  And  soon  wo 
Mtioe  an  equally  signifi<-jint  change.  The  vigorous  Aryan,  in  llio 
debilitating  boats  of  thi;  Indian  plainjt,  became  a  victim  of  lasaitude. 
He  lo«t  biH  healthful  dcUghl  in  the  good  things  of  scnac  and  earth. 
Tie  languid  air  lulled  him  in  dreamy  reveries.  Meditation  takes  the 
lilace  of  service  in  the  commandments  of  religion  ;  and  asceticism,  in- 
Maad  of  the  divine  bleeungs,  becomes  the  pious  practice.  So  great 
ud  so  rapid  is  the  change  that  comes  over  their  faith  tlist>  before 
many  centuries  have  passed,  pessimistic  views  of  life  become  so  scaled 
in  the  race  that  the  illusivenoss  of  the  world  and  the  ciiiwntial  wrctcb- 
•dncH  of  life  become  cardinal  doctrines  of  faith  ;  and  the  great  desire 
of  men's  heart's  is  not  for  renewed  lease  of  life,  but  for  the  means  of 
olrlaining  eiemption  from  Uie  minery  of  rtlilrth.  And  no  it  has  been 
with  other  nations  and  races.  The  phy»ieal  chaiac (eristics  of  tho 
connlriea  they  have  dwelt  ia  have  powerfully  modified  the  aspect  of 
their  religion.  Tbc  races  inhabiting  the  most  barren  and  unfavorable 
qioarters  of  tho  glolK'— such  as  tbo  Pa1agoniani<,  Hoitentots,  Kamschat- 
kaas — have  auffored  correspondingly  in  their  possibility  of  religions 
progress.  Conversely,  it  is  that  intermediate  zone  between  tbc  tropical 
■od  the  temperate — ^the  land  of  the  olive,  the  fig,  and  tbo  orang»— 
where  the  mean  temperature  is  not  lower  than  Wi"  Fabr.  nor  more 
TS"  Fabr.,  that  lias  been  the  home  of  the  groat  fouodttm  of  re* 
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ligioiw— Zoroast«r,  Mottes,  Buddhii,  Moluimmrd,  Confa«itiit,  to<I  Christ. 
Moreover,  ve  m»y  notice,  ss  Peacbvl  has  pointed  out,  th«  Ktigg<wtiT( 
fact  that  it  is  in  the  wide  expanses  and  awt>-iii<q)irinf;  sotitudcs  of  the 
dcMTt,  whcrt!  th(-  imagination,  while  vividly  excited,  is  yet  noi  di«- 
tnetvd  and  dividcsl  among  the  manifold  ironders  of  nattire— ebim- 
nwring  leaf  and  goarli^  tninkn,  wriliiing  mixU  and  rattling  thund<?r, 
and  the  wmrd  sounds  of  forest  or  »«a>beaob — that  suggest  and  develop 
tJio  polytheistic  goda,  bnt  can  give  itseif  np  entirely  to  the  imprcMioai 
of  a  singlo  Majesty  and  Infinity — it  !«,  I  Hay,  amid  these  nobia  yi 
nmpio  aspnctK  of  nature-,  that  the  great  monotheistic  religions,  Ju' 
Mobantracdaiiism,  and  Cbriittianity,  hav»  htx-n  onginatvd.  It  was 
Sinai  tbatfiloees  promutgat«d  hia  ittvm  prohihitions  of  idolatry  an< 
polytheism.  It  was  by  a  Uedonin  foster-mother  that  Jfohammed  wm 
rcar«d,  and  as  a  shepherd  and  caravan-merchant,  traveling  acroM  the 
Arabian  dcMrt«,  that  ho  passed  his  early  life.  And  it  was  in  the 
desert  that  C1)rtRt  lljtlcned  to  the  preaching  of  John  the  Baptist,  and 
passed  tho  forty  days  in  wliich  he  prepared  himself  for  his  great  carfler. 
%.  In  the  second  place,  we  mit-it  notice,  as  of  equal  if  n<»t  greater 
inflaence  in  giving  diversity  to  religions  faith,  man's  experiences  witfa^ 
himself  and  with  his  fellows.  It  is  an  old  maxim  that  it  ia  "  in  th< 
experiences  of  life  that  each  individnal  finds  or  loses  his  god."  Start- 
ing on  the  lowest  mngv  of  the  seal's  experience,  wo  notice  iho  effect 
of  the  drcamH,  tranoca,  swoons,  eestasii-*,  and  other  abiionnal  phe- 
nomena of  human  nature,  in  giving  direction  and  variety  to  religious 
oonceptiooa.  AVhile  I  regard  it  a«  a  grave  error  to  derive  religion 
wMy  from  these  morbid  phenomena,  neverthele«s  they  have  undoubt- 
edly done  much  in  awakening  the  epiritnal  powers  of  man,  and  in  giv- 
ing shape  to  his  religious  instincts.  Life,  in  its  most  familiar  and 
natural  phases,  Is  a  mysterions  tiling — a  wonder  which  doubtlcKS  SJlcd 
the  primitive  man  with  ill-nndeT«tood  awe,  so-  it  haa  made  even  the 
pride  of  modem  scienco  ttand  abashed  before  it.  And  its  more  ecoeo- 
trie  »nd  exceptional  oapeetd  wonid  especially  set  men  to  marvelin^g^H 
and  saggest  expbnations  which  we  may  to-day  laugh  at,  but  withoutS 
really  having  penetrated  into  the  heart  of  the  mystery  any  more  than 
our  remotest  ancestors.  Thus,  among  almost  all  people*  the  sbadoir 
has  been  looked  upon  as  ft  serond  self,  and  as  one  of  Uie  causes  if  not 
the  cause  of  life.  Tlie  breatli,  likewise,  with  whose  ccMation  life  ends, 
has  been  especially  identified  with  the  sonl,  tlio  prineiple  of  life,  as  is 
shown  by  the  same  or  similar  words  employed  in  most  langnagcs,  as 
their  names — atman  in  Sanskrit ;  ntpk^gh  and  rw"-A  among  the  He* 
brews;  letmy  among  the  Aastralians  ;  anemot  and  anima  in  Greek 
sod  Latin — Indicate.  Ah  in  dreams  the  tarage  seems  to  eco  his  distant 
kinsmen,  to  vi»it  remote  loealilifw,  lo  behold  again  the  long-dead  par- 
ent or  grandparent ;  so  he  comes  to  believe  that  the  sonl,  an  impal- 
pable form  within  the  fleshly  organism,  ia  capable  of  leaving  (he  body 
when  it  pleases,  of  taking  long  journeys  and  fla^lung  with  incredible 
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■viftness  from  placv  to  place,  of  posnesing  ita  wUI  «ad  coiueiotune&t 
iiide}>enilently  of  the  body,  and  ooDtinaiag  to  exist  imd  «pp«ar  after 
tfce  death  of  thu  bodjr- 

Tliis  ooncoption  of  the  soul  oiMe  formed,  tlm  abnormal  facts  of 
disease,  iuaanitv,  cpilepe;,  and  byateria,  coue  readily  to  be  cxploloed 
by  tbtt  iavnJtioii  into  thcso  IxidicH  of  otiier  spirits  tbAn  their  ovu—oelea- 
tUl  or  dvmoniac,  supvrbuinan  or  infrs-buiiuin,  according  to  tbe  pbo- 
Bomena  observed.  These  uotioiu,  once  diffuiwd,  giro  ruto,  in  their  turn, 
to  a  whole  cycle  of  kindred  aaimiHtic  tlieorieii  and  religious  practioca^- 
nch  aa  divination  by  dreams,  cxorcUnia  of  demons,  dcrvish-dancinga, 
and  otlivr  artificially  produced  swoons  and  ocHtasics,  and  fvtioUislJc 
taagic  of  all  aortOL  Sneezing,  hiccotigli,  and  all  painfnl  diacaMw,  are 
to  tfa«  savage  the  work  of  some  spirit  that  lias  crept  into  hi«  body. 
Faating,  as  occasioning  vivid  vision*,  bcooniea  a  method  uf  Hooiog  ono'a 
tutelar  deity,  as  among  our  IndiaiiN,  or  as  tbo  proper  rito  to  fit  tfao 
priaat  for  initiation  into  his  aacred  office,  aa  genenlly  in  savage  tribes. 

When  it  is  evil  spirits  that  do  their  work  in  man,  they  must  be 
cast  ont  by  invoking  some  beneficent  and  more  powerful  god.  Hence 
•xorcistn,  witchcraft,  medicine-men.  When  it  is  good  spirits  that  do 
their  work  in  man,  w«  have  inspired  seers  and  priestesaes — divina 
ornclea,  like  those  of  Delphi  and  Dodona.  Out  of  a  belief  that  th« 
ipirita  of  thi)  dead  still  maintain  an  iutcrc^t  in  those  thoy  haw  left, 
sod  are  catiKcni  of  good  and  evil  to  them,  como  propitiation  of  tlicm 

gifts  and  prayers,  and  ancestor-wonhip — so  prevalent  in  ancient 
Egypt,   and  Rome,  as  among  many  African  and  Pol>'uesian 
I  itill — is  dflvelopcd. 

TText,  pcrbajM  (as  happens  in  many  cases),  the  dcpart«d  chieftain 

patriarch,  still  looked  upon  aa  protecting  his  descendants  and  tribes- 

a,  bt<coucs  the  guardian  deity  of  the  tribe,  or  the  ruler  of  the  hid- 

land   to  which  the  ghosts  of  the  dead  mnst  journey.     As  tttill 

'  evolationa  from  this  root,  we  find  the  belief  in  tlie  resurroction 

'  tbs  body  and  tbe  tmnsmigratioD  of  souls,  the  custom  of  cubalmlng, 

I  tbe  varied  ideas  of  the  oatare  of  tbe  futnre  life  fotind  in  different 

Jona. 

3.  Next,  wemnitt  notice  the  groat  influcncoofman'sinterconrse with 
bit  fellows.  Under  this  tliird  head  I  would  call  attention  to  the  action 
of  the  political  condition  or  environment,  aa  a  diSerentiating  factw. 
la  aiKieflt  times,  tbo  connection  between  religion  and  f;oveniment  was 

'  doavr  tlian  m  see  almost  anywhere  lo-dny.  That  separation  be> 
churob  and  Mate,  tlmt  independence  of  politics  and  faith  so 
it  everywhere  to-day,  was  unknown  to  antiquity.    The  atat« 

I  lbs  ohurcli  were  one.  The  king  was  high-priest  by  virtue  of  bis 
,  and  tbe  priest  as  much  a  state  or  civic  official  aa  judge  or  war- 
^riorchipf.  Not  infrequently,  the  same  individual  held  both  what  we 
*>/v  dbtingiilsh  as  secular  and  eacred  offices.  Among  tbo  ancient 
Aijins— Bs  with  tbe  early  Hindoos,  Greeks,  and  Roinauei — religion 
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was  a  domeBtic  rii«.  Kaoli  home  had  iu  iJdu-  and  it«  racred  G..^, 
whoso  flami'  ma$t  never  be  allowed  to  go  out.  And  no  the  word 
Aerf^  or  Kt«ia — tlii.>  fixtd  place  for  the  family  bcarlb-firc — came  to 
rtprvdent  llic  divine  mollK-r,  ttiv  guardian  of  the  familj-,  who,  if  duly 
honored,  would  preserve  it  in  lionor  and  prospcrily.  It  was  the  office 
of  tlM  father  or  graodfather,  the  living  head  of  the  family,  to  pour  on 
the  Bacred  flame  the  offerings  of  meal  ami  huttcr,  to  offer  the  incciuo 
and  poor  out  the  lihationa,  and  to  salute  with  prayer  and  praiAe  tii« 
beiwficeot  god  of  lif^ht,  at  bia  morning  rising;  or  wbeo,  by  ueglect 
properly  to  feed  tlie  deity  of  the  heurtli,  the  god  had  left  (hem,  it  was 
the  doty  of  the  father  to  bring  him  back,  by  the  fnction  of  the  «uTcd 
atifika. 

As  families  inereascd  to  tribes,  and  tribca  were  contK>lidat(,-d,  the 
etuef  of  the  tribe,  llic  patriarch  of  the  comtuuntty  became,  of  courM, 
the  propw  officer  to  perform  the  relipous  rites  for  the  greater  social 
body  ;  as  was  the  eaao  tn  aaeient  Egypt,  Assyria,  Grcec«,  and  Rome, 
and  is  *lill  the  caso  in  China  to-day,  Tho  gods  wen^  connived  of 
a«  bi'Joiigiiig  u>  and  eoneemml  only  with  the  tribe  or  nation  that  wor- 
shiped tbem ;  often,  iodix'd,  were  imagined  injteparnbte  from  a  partien- 
lar  land  ;  and  be  who  went  away  from  it  was  beyond  the  [otitection  of 
his  accnatomed  gods. 

Thiia  David,  in  his  well-known  appeal  (I  Samuel,  irvi,  19),  says  to 
Saul,  If  men  have  stirred  thee  np  against  me,  tliey  are  cnrsed,  for 
tliey  have  driven  me  out  this  day  from  dwelling  in  Jehovah'*  hvritsgty 
tying  to  me,  Go,  serve  otlier  go<):<.     Tlit*  idea  that  <tR  lands  might 

under  the  earc  of  one  god,  and  the  ]>eople  of  diff^'n-ni  natiutis 
miglit  be  of  one  religion,  wax  a  conception  alow  in  arising.  Who- 
ever belonged  to  a  tribe  or  nation  was  bound  to  worship  the  gods 
of  that  nation.  '\\'ben  a  man  was  adopted  into  a  nation,  or  a  woman 
married  into  another  gt^a  or  tribe,  surh  a  person  wna  held  to  adapt 
the  divinities  and  tutelar  deities  of  their  new  companions  also.  The 
promise  of  Ruth  to  Naomi,  "Thy  people  shall  be  my  people,  and 
thy  Got!  my  God,"  wan  not  an  exceptional  but  a  necessary  conjunc- 
tion. To  disown  or  ignore  (be  gods  of  one's  fathers  was  to  disown 
one's  nationality. 

Convereely,  the  god  of  a  special  people  m\M  protetrt  and  favor  bis 
own.  In  the  historind  hooka  of  the  Old  Testament,  o.  g.,  wc  see  many 
limes  appearing  the  idea  that  Jehovah's  honor  is  ao  bound  up  with  Ihst 
of  his  people  that  he  could  not  neglect  to  protect  and  blecs  ihem,  no 
ma(t«r  hov  great  bis  wrath  against  their  trespasses.  The  existence 
of  foreign  gods  was  not  at  all  disbelieved,  nor  their  power  dcnioil.  But 
they  were  looked  upon  as  naturally  confining  Uieir  favors  to  llii-ir  own 
land  and  people.  It  was  proper  that  tlu'tr  own  people  should  worship 
them,  but  to  foreigners  they  would  bo  indifferent  or  hostile.  To  in- 
troduce strange  god.i  into  the  rtate  was  therefore  a  dangerous  experi> 
ment,  entailing  the  risk  of  alienatiog  iheir  rightful  divine  protector*. 
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■AMflferi;^,  tbo  idea  of  Peking  pros«Iyt«s  to  onv'R  own  religion  wa.<t,  at 
PiP^Hb  aoUgonistic  to  the  inslinctii  of  fniUt.  Tbp  fnvor  of  lirahnia, 
ka  bl«B«DgB  of  Jehovah,  wcro  priviUffeg  of  the  oboseo  peo{^e  of  these 
Boda ;  cspedal  I>oon»,  wliich  were  not  to  be  rsalilv  cheapened  hy  oA- 
■litting  fomgnvre  to  Uiem.  The  sudra,  however,  desirous  of  knowing 
aul  worshiping  the  Brahmanic  deities,  was  never  allowed  to  read  Ihc 
Veda,  or  join  in  tbo  most  holy  ceremontefl, 

Vow,  from  tht)i  local  character  of  andvnt  dtTiailJc*  it  >s  evident 
what  greater  influence  political  conditiona  would  have  on  religion 
is  |»o«BihIe  in  oar  day,  when  state  and  church  are  so  independent 

eaoh  other.  In  rocm,  like  the  Aryan,  where  the  early  organioa- 
w-as  into  small  communities  with  a  palriarclial  or  ^(W«-ropubli- 
govcrniuent,  whrre  Uith  tI»o  diversified  face  of  the  land  and  tbcir 
own  free  spirit  kept  a  host  of  smalt  cities  and  states  in  independent 
cxiMcnc«,  i]n!rr  the  loose  coalesceoeo  which  cornea  through  commerce, 
and  iilenttly  of  speech  and  civilization  into  a  national  life  and  religion, 
doe*  nothing  to  destroy  tho  various  1o<'al  gf^i",  and  wo  have,  as  in 
India,  Greece,  and  Germany,  ft  bcwililcring  p^ntluxtn  of  divinities, 
many  most  similar  to  one  another,  because  originally  repreM^atativo 
of  aspects  of  the  tame  nn/xraf  objects  or  phenomena.  Their  religion 
was  as  full  of  variety  and  as  lacking  in  centralization  as  their  poUtJoal 
•yttem. 

The  first  reanit  on  religion  of  advance  toward  national  unity  is, 
therefore,  a  great  mnltipliealton  of  dvtttea.  But  soon  other  forces  are 
caUed  into  play.  Wherever,  by  conquest,  intermarriage  of  princes,  or 
ks  of  allianra,  two  or  more  small  states  are  thoroughly  merged 
ita  a  larger,  there  a  coo&acenes  of  their  gods  and  diminution  of  the 
r  of  the  divinities  are  apt  to  take  place.     While  their  fetieh- 

ivinities  of  merely  local  origin,  mountain,  earth,  tree,  cavom, 

river — woald  be  different,  tbo  elemental  gods — deities  of  min,  moon, 
■ky,  wind,  and  atorra — would  be  common  to  both,  and  have  more  or 
Im  common  features.  They  would,  therefore,  bo  readily  identified, 
and  their  worship,  under  a  name  and  ritual  oompotinded,  very  likely, 
from  the  traditions  of  both  tribes,  would  gain  in  popularity,  while  the 
mure  local  goda,  worshiped  only  by  parts  of  the  new  nation,  would 
fsU  into  oblivion. 

Again,  when  an  ancient  nation  was  sTibjagat«<l,  it  was  not  believed 
to  be  due  merely  to  tho  weakness  of  the  people,  or  tlieir  inferior  cour- 
age or  military  skill ;  but  the  people's  tutelar  deities  were  supposed 
tu  have  withdrawn  their  protection,  or  to  have  been  shown  inferior  in 
tbur  gnardian  power  to  the  gods  of  the  vietorious  people,  llie  people 
often,  therefore,  vol\intarihj  abandoned  their  own  deities,  to  secure  tho 
more  effective  prutector^hip  of  tho  victorious  gods.  In  the  wake  of 
the  great  armies  of  Assyria  and  Rome,  faith  after  faith  of  antiquity 
was  left  a  wreck  of  its  former  self,  ita  sacretl  prestige  ruined,  and  its 
gods  degraded  into  subordinatea  of  the  triumphant  foreign  deities. 
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Tba  coDqueront  ttomvtimps  nilcatlMuily  Btampod  oat  Uio  ironliip  of  tbe 
conquered.  Often,  out  of  \Ht\iiij  or  pitj,  tfa«y  gave  it  a  '/uoai-rocogni- 
tioa ;  aa<I  then  cams  about  an  umal^amulion  of  beliefn. 

Th^ee  intemational  religions  uudvd  to  sulxiue  the  etfanio  distino- 
Uons  and  locaU  worships,  and  to  give  promiiMinec  lo  the  higher  and 
more  DiiircrMtl  doitUi).  Thus,  tbe  great  ntouarclitrs  of  aniiqutty, 
through  ilifir  vm)-  tyninay  and  tbe  absolateoeAA  of  ihe  royal  power  in 
tfa«u),  broke  the  jwiih  for  tlio  uiiivvrsol  religions.  Tlie  Roman  Empire 
was  the  forerunner  that  uiada  straight  the  way  for  ChriiXtanity.  Sar- 
goa  of  Assyria  is  do  more  famouit  for  his  conquests  than  for  hU  vys- 
Krmatization  of  the  Meeopotamian  religion.  And  in  Kgypl  we  find  i(« 
reiiffioit  imi&rd  elep  by  step  with  the  ffoeemmtjit.  Th«  rival  cycU')i 
of  gods  and  goddcasea,  tbe  varied  tiiada  of  lu  different  epochs,  th« 
confusing  ni«dlvy  of  diTbitiet^  great  and  small,  of  whom,  now  one, 
DOW  another,  is  said  to  bo  tho  supreme,  can  never  be  coinpn^hendcd 
until  we  recognize  that  the  pt>iilifat  vnitj/  of  Kgypt  was  not  original 
or  constant,  but  a  growth,  through  th«  consotidatioo  of  the  forty-two 
diatinct  noma  or  districts  wltich  ooctiptcd  thu  length  of  tho  valley. 

Each  of  tlii-Hu  little  k!iig<li>niM,  or  diichioi,  as  wo  may  call  them  (re- 
sembliug,  in  ihi^ir  relaltonu  to  one  another,  the  little  duchie*  of  Ger- 
many before  Prussia  swallowed  tbem  up  so  effectually),  bad  lu  capi- 
tal, its  hereditary  duke,  its  special  deity  or  deities,  and  its  .ihrinv  or 
great  temple.  We  find  the  names  of  tho  Egyptian  gods  followed  by 
tti9  nanto  of  their  spodal  homo,  as  Xcith  of  Saia ;  Aman-Ita,  chief  in 
Aptu,  i,  c,  Tbobos.  When  gods  of  thv  same  namo  or  origin  wot«  wor- 
alupcd  in  different  places,  they  were  n-gardcd  as  more  or  less  differ- 
ent deities,  and  often  had  <iifforcnt  cliaraot«rlscio«  or  symboU. 

I'hus  we  find  foar  Sets  mentioned  in  one  inscription  and  »ix  Ann- 
bises  in  another.  Tltough  originating  from  tbe  same  natural  object, 
diffnvnl  aspects  of  tlie  divine  power  were  deified  tn  each.  When  at 
ICDgtJi  those  indcpcTHleot  districts  were  unitod  in  a  sinj{Ie  empire  and 
ft  doM  social  unity,  the  ddties  were  naturally  consolidated  m««  or 
less. 

t>ut  of  political  comity  and  national  sympathy,  tho  )>C05>le  of  each 
Dom«  would  admit  the  deities  of  otlicr  Kotions  as  also  venerablo  and 
worshipfnl ;  but,  in  their  own  grading  of  the  comparative  digiuty  of 
the  varions  gods,  each  woald  put  its  own  local  deities  in  the  chief  seata, 
and  make  the  di-ittco  of  other  districta  Babordinate  to  Ihcm.  Hence 
would  ari.tc  distinctions  among  tbe  goda,  as,  some  of  tlie  fintt  order, 
otbern  of  tho  seoond,  others  of  the  third.  Those  that  in  one  nom«^ 
Bay,  that  of  Thebes,  were  placed  at  the  head,  in  another,  such  as  that 
of  Iklemphia,  always  jealous  of  its  rival  for  the  dignity  of  the  metro- 
politanship  of  Egypt,  wouM  l>e  likely  to  be  pwl  down  into  the  second 
or  third  chMs,tomakc  room  for  the  ancient  hereditary  favorite*  of  the 
worshipers  of  that  locality. 

As,  in  the  political  struggles  of  the  countiy,  one  nome  after  anotiwr 
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bMma  tbe  seat  of  the  «c-ntr&l  goTeromcnt — now  Hiia,  now  Tltebm, 
now  Uemphu,  now  Tanai* — or  an  Urn  ruyaJ  house  (through  some  df- 
miiUd  dULDge,  or  mu-rmiu-riage  with  prioceivea  from  a  dUlaucv)  fa- 
vorad  oD«  or  auothvr  local  group  of  goda  or  pBrticular  deity,  no  tlui 
Umrobioal  order  and  tbe  very  character  of  tbodeiliM  HbiflMl.  Than, 
vben  the  llykaos  came  into  power,  a  Semitto  dyiiaaly,  llivy  favor«d 
e^ecially  the  god  Hut,  whom  they  faticiod  identical  with  (heir  own 
Stdeq  or  El-Mhaddai.  Tlwy  took  bim  for  tbcir  proTtdeotial  leader,  and 
duMoragod  Um  worship  of  the  other  godn.  Btit  whvn,  by  tbcir  op- 
praaioiM,  tb«y  bad  stirred  up  the  £gf  ptjauw,  at  length,  to  revolt,  and 
wm  driren  out  of  the  coanlry,  Set,  tboufjh  before  ao  honored  deity, 
*!■  DOW  HMocJated  with  alt  that  was  cril,  and  waa  credited  with  aii- 
tke  malevolence,  and  made,  instead  of  Apap,  Iho  aerpent  of  daricoeoa^ 
tka  great  aotagoDiKt  of  the  bcnolicvtit  Oniris.  Tlic  hatred  of  the  Egyp- 
tiuu  for  the  Tury  Nonte  of  Set  wiut  oarriml  m>  far  that  it  was  chiMclod 
Ml  uf  tlio  monuments  ;  tbe  day  that  had  beeii  dudicatcd  to  him  be- 
Hne  thu  Blaok  Friday  of  tbe  Egyptians ;  and  the  auimals  ohoaen  to 
lyBlioltze  hiiD  weru  the  most  hateful  moniitcra  known  to  them,  tlio 
oooodile  and  ibc  hipjmpotamu* :  be  became,  in  short,  tho  almighty 
4MtrDy(.T  aud  blighter — the  great  devil  of  tbetr  pantheon. 

This  tH  DO  Isolated  instance.  Repeatedly  do  we  find  warn  iMitwecn 
■trtfHif^  arraying  their  gods,  in  the  popular  belief,  in  hostility  ;  and 
(ha  only  bistori«U  record  we  have  of  the  military  conflict  is  tbe  myth 
«f  tbe  wars  bctwvt-n  the  supomatoral  gijardians  of  the  different 
paoptciL  Sii«b  a  mytli  ia  that  of  tho  wars  bi-twccn  the  Hellenic  gods 
lad  tbe  Titoaa  and  giants,  and  the  ci<:lMtiitl  usurpation  by  which  7^v\i» 
wd  Apollo  drive  Saturn  from  his  thrutie,  )>atii«l)ing  the  mouk  iif  eartli 
le  tbe  rvgiona  of  night  and  death,  burying  Knceladus  under  Etna,  and 
fsstaalng  Prometheus  by  eternal  fetters  to  bia  rook  of  pouishment. 
Tbv  htaiorical  fact  Wncatb  this  is  the  struggle  between  the  celestial 
ildtica  of  the  Aryan  invaders  and  the  mde,  burly  peasant  goda  of  tbe 
pHMOt  aborigines. 

ScBularly,  out  of  tbe  conflicts  of  tho  Iranians  with  thctr  brother- 
pNpb^  tbe  Urahnuins — whom  tbey  seem  at  first  to  have  a«oompanii.-d 
ia  their  nugnUum  from  Bactria — we  have  a  religious  change  of  anota- 
Ua  tdiaractor.  One  part  of  the  immigrants,  tlio  Iranians,  seemed  to 
darirv  to  oraae  their  wandcringN  and  adopt  n  settled  agricaltnral  life  \ 
Iho  oUMir  ware  unwilling  to  do  so,  and  wouM  not  respect  tho  inclosed 
ItUi  of  tbe  Irsntana.  Ilcnce  an  hereditary  fend,  that  antagonixed 
ibom  rvligiously  as  well  as  politically.  Originally,  both  the  words 
irpa»,  L  e.,  tbe  l>riglit  one*,  and  tuuras,  tbe  living  onts,  were  used  as 
ka«aa  of  tbe  Aryan  gods,  both  terms  being  terms  of  rcHpect  and  love:. 
Bat  gmlually  the  t«rm  deva  came  to  be  the  favorite  with  the  Brab- 
wam,  and  the  term  oswra  or  aAura  tbe  favorite  with  Iho  Iranians. 
Sat,  after  tb«  foud  broke  oat,  we  find  the  aaura*  of  the  Iranians  bo> 
■MBing  ncfa  an  objisst  of  dislike  to  the  Brahmaiis  that  gradually  the 
rot  xiut. — t 
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word  ««a*ed  to  be  owyl  for  Ihu  good  goilit,  to  wbom  the  t«nn  eboot 
wu  appropriated.  And  to  the  Jraniaoa,  tbe  dintu  uf  their  f  och  bcCBiSD 
so  baiefnl  that  the  word  became  syaoDymotn  with  evil  spirit — a  mcui- 
inff  still  retained  in  onr  word  dovil.  Out  of  tJio  throes  of  this  bitter 
oarly  coutCAt  of  tho  Parsccs  came  tbiit  t  mm  pet-call  to  tntenmst  and 
unnyaKing  ttiruggle  gainst  all  Htn  and  impurity  and  wickc<ln<^«n  that 
put  the  reli^on  of  Zaratbnsbtra  on  such  an  astonialiiogly  loftj-  moral 
plane. 

Thns,  whon  two  nations  stand  for  a  I(>ngth  of  time  in  hostility, 
ndlhor  prcvniling,  tho  result  it  gsually  to  intensify  the  special  peonl- 
iaritiea  in  tlie  faith  of  each  and  widen  their  divemily.  But,  whm  one 
<:<mqnvrs  the  other,  tJie  resnlt  is  ^nerally  to  amalgamate  tho  rdigioas 
of  the  two  peoples,  in  more  or  less  degree.  It  is  natnral,  of  oonne, 
that  the  faith  of  the  subjected  people  should  be  shaped  over  in  the 
niotil  of  the  xirtor'*  fniOi.  But  tho  rovcrso  of  this  is  almost  equally 
common,  and  we  repeatedly  Kee,  a*  we  follow  down  tbe  connto  of  his* 
tory,  the  race  conqnerL^l  in  battle  gradually  reasaerting  it^ielf  nnder 
tho  new  rigimt,  and  subduing  the  eonqnerors,  socially  and  religiously, 
by  infusing  among  them  tbe  customs  and  faith  they  had  sought  at 
fintt  to  trample  under  foot.  Thus,  we  find  tho  Torantan  peoples  whom 
tbe  Iranians  subdued  in  Persia  ret4diating  upon  the  Ttctors,  by  onoon- 
adonsly,  iis  the  yenrs  went  by,  introducing  Into  tbe  higher  Zara- 
tfansbtran  faith  tho  doelrino  of  the  fivtrxuhti,  or  anecstral  tatelaiy 
spirits,  the  magicjil  practices  and  excessive  adoration  of  fire,  and  tbe 
toma,  or  drink  of  imroortality — tM>ne  of  which  seemed  natire  to  tbe 
Aryan  religion. 

So  in  the  Brahman  religion,  the  idea  of  the  transmigration  of  soola, 
quite  alxUTDt  from  tho  eariy  Vcdic  hymns,  becomes,  when  we  reach 
the  time  of  the  eoUoetion  called  tbe  laws  of  Hani),  one  of  the  most 
prominent  features  of  the  religion.  Unknown  as  it  is  in  all  oth^ 
branches  of  the  Aryan  family,  its  rise  and  prominence  smoog  tbe 
BmhmsDs  are  to  be  referred  to  tho  pre- Aryan  occupants  of  t!w^  Oangca 
Valley,  whom  the  Aryans  conquered  and  absorbed,  and  from  «-h<»e 
belief  In  it  the  Brabmaiis  derived  it,  when,  at  length,  the  conqnerors 
and  coni^uered  had  been  fused  together  into  one  people.  80  with  the 
animal-worship  of  Kgj-pt,  so  oppositti  in  idiaracter  to  the  worriiip  of 
Osiris  an<!  Ra.  It  is  best  explainable  as  a  remnant  of  the  religion  of 
tlie  inferior  people  who  inhabited  the  land  of  the  Nile  in  far  lemote 
age^anIl  who  were  mbdned  by  the  emi^i^nts  from  Asia,  wbobrooght 
higher  knowledge  and  a  more  spiritual  faith  with  tliem  and  founded 
the  wonderful  civilization  that  in  andent  times  distinguiebed  that 
land.  The  new  faith,  unfortanately,  oonid  not  wean  tbe  common 
people  altoRcthrr  from  their  grosser  faith,  but  was  forced  to  receive 
much  of  it  into  Itself. 

Again,  we  may  notice  tbe  biflnence  of  political  conudcrattoDs,  in 
eetablishtng  tome  of  tbe  peculiar  institations  of  religion,  aneh  as  Uut 
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'wraato,  whirh  Han  pla_v<td  aitch  a  gw.it  rfte  in  Hindoo  ftocictj-.  In 
ttis  oldt^ot  bynms  of  the  Vedaa,  vie  find  no  mention  of  it.  It  aroov  out 
of  tliff  bitter  fftmt^lea  against  th«  non-Arjan  people — tbc  Aajk  race, 
vhom,  at  last,  tbcy  euccc«dcd  in  conqHcrinjt.  The  word  for  eaaU- 
vitma  means  kind  or  wlur,  iin<]  indif.itvd  at  lirst  the  differcnoo  bfr- 
tween  tli«  wliiuir  eon<|uering  rac«  and  tliv  darker-tinted  race  whntn 
Jfen  sulfdiKtd,  and  with  whom  they  would  brook  no  stigbtest  iul«r- 
BfcrM;  avt  mixture,  no  relation  but  that  of  a  slare  to  bia  mastora. 

Tbl«  strong  antipathj*  of  race  and  bitter  contempt  for  all  who  could 

not  fight,  nor  recite  the  cacrvd  hymn,  petrified  into  impassable  barricnt. 

Pride  of  birth  and  tnlolcnnce  of  spirit  united  to  incrcaBO  these  heredi- 

Isry  disabilitie*,  aad  the  priestly  class  did  not  fail  to  fan  the  fire  of 

■uperrtitioo  tlut  gave  them  snoh  privileges.     But,  mnoh  a»  the  Brah- 

oaoK,  at  flrat  and  probably  since,  have  congratulated  them*elve«  on 

the  advantages  of  tbe  institntion,  the  stfldent  of  history  beholds,  as  its 

prednct,  the  moet  bitter  fruit — an  intolerable  nudity,  a  cumbrous  oere- 

nociialixni,  anil  tbe  alittnation  and  degradation  of  the  common  people. 

J|^16  iw  wonder  that  ere  long  Buddhism  vliould  arioe,  and  in  the 

^^bgtli  of  tbe  popular  disaffection  sweep  over  all  India,  aad  if,  in 

^Hlier  eentnry,  it  lost  this  couqueat,  yet  should  go  on  in  triompliant 

^BMi  over  Eastern  Ama,  till  it  came  to  number  more  souls  in  its  ranks 

than  any  other  faith, 

4.  We  muKt  notice  tbe  groat  inBucnce  of  man's  varied  aocial  oondl- 
tions  in  differentiating  religioaa  belief.  The  level  of  religion  with  auy 
people  oorresponds  to  the  general  level  of  eocial  orp;aniEatioD  and  re- 
fiBcment.  "Thou  art  follow  with  the  iipirit  that  thy  mind  can  grasp," 
k  the  pregnant  roonition'of  Mephiatopheles  in  Goethe's  "  Faust."  The 
Doane,  imbmted,  petty-minded  man  can  not  entertain  any  high  or  pore 
BotioRs  of  God.  The  negroes  of  the  West  Ooaat  repreeent  their  deitiea 
M  black  and  mischierous,  delighting  to  torment  men  in  various  ways. 
Hie  god  of  the  Polynesian  cannibals  is  believed  by  them  to  feed  on 
the  Mola  of  the  men  nuriliced  to  bim,  aa  they  thvnwelvce  do  on  the 
bodies.     When  the  negro's  fetich  docs  not  bring  hioi  good  fortune, 

Knock  or  stone  geta  a  drubbing. 
Iktnong  tribes  that  still  remain  in  the  predatory  state,  snb«iating  by 
ting,  and  conlinnally  resorting  to  plunder  and  war,  we  find  religion 
in  ita  crudcit  fonn*.  Animiil-wonibip,  grent  regard  for  omens  and  use 
of  nagic,  and  ahamanistic  practiecii  of  all  sorts,  swarm  in  their  reli- 
gleiw.  Th«r  ritea  are  apt  to  be  cruel  and  their  sacrifieea  bloody,  often 
4«nuuidtng  human  victlma.  The  religions  of  the  warlike  negroca  of 
the  Gold  Coast,  the  Fe^ee-Ialanden,  and  the  banting  tribes  of  Amer- 
■M^UlnstTate  this. 

^■Kven  where  nations  have  riNcn  to  a  high  level  of  civilisation,  but 

Hire  retained  th«ir  military  habita,  aa  the  Assyrians  and  the  Azteca, 

c;  g.,  there  the  sanguinary  and  revolting  character  of  their  religion 

thews  tbe  same  infiaenee.     On  tbe  other  hand,  whuv  paatoral  life  pr9- 
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wails,  there,  as  among  the  HotteDtota  and  C&ffrea,  religton  has  a  mOder 
Aspect ;  irbil«,  among  tfao«)  tribes  whi<rh,  btwidra  cattlo-bK«diDg  and 
a^ricultim,  hare  engaged  nW  in  induatry  and  commvrcci  »  utill  more 
bainanv  xpirit  cliara«tcrizcH  their  worship. 

A  Himilar  difference,  thongh  on  a  leas  prononnced  scale,  in  seen  in 

Lfhe  two  elements  that  tinited  to  Torm  the  Gre«k  nation.     The  older 

FUook,  who«e  bl'x>d  ran  in  th»  pcnKantry,  were  a  half-savage  people  and 

their  goda  conMqnentljr  rude — half-beMial  iiatyrs  iind  crntaui^  black 

DcmotcTR,  imngc!*  of  th«  untiown  earth ;  mountain  lltanM,  uncouth 

Pun  ;  tiiirvivli,  trii-ksy  Hermes  ;  the  mighty  bnt  rccklens,  wanton  Ilur- 

aclcit,  tvpe  of  the  red  and  angry  Eiin,  gods  bnt  half-focnsed  iu  tlte 

minds  of  their  own  worehipors,  and  represented  often  by  rude  blocks 

of  wood  and  rtooo.    But  thc«e  could  not  content  th«  spiritual  demands 

of  the  later  eomi-ni,  the  more  poli-Oicd  ImninnM,  finer  of  tempcramont, 

and  imhued  by  Ibeir  contact  with  the  eivilir.ntioii  of  \s\%  Minor  with 

Hiighfr  tattea.     So  we  find  among  them  more  graeefal  and  derated 

Uods — stately  Hera  and  chaste  ^Vrtemis,  beaven-born  Pallas  asd  the 

neauteoos  ApoUo— -noble  ideals  of  tho  highest  manhood  and  woman- 

Uiood  that  tb«y  could  conceive. 

r      And  as  eivili»ttion  trtitl  further  progresKe*,  as  pi-Jicc  and  lawhc- 
Come  the  nil«  In  the  community,  as  arts  and  knowledge  increase,  the 
conceptions  of  the  dtiiineand  the  worship  suitable  for  him  rise  pro- 
portionately.    With  the  exaoter  study  of  nature,  sorcery  and  omens 
become  less  credible.     Th«  gods  themselrca  arc  Re«n  to  be  subject  to 
an  unchangeablo  ord«r.     Indications  of  intolltgcncv,  of  goodness,  and 
of  rectitude  in  the  world,  point  imwistihly  to  a  dlTtno  with  the  high 
Bttribulea  from  which  alone  these  effects  can  proceed.     As  the  reJiMn 
grows,  the  crude  polytheism  in  which  man  at  first  rested  is  fonnd  en- 
Tironed  with  perplexities  and  inconsislencies.     Reason  pushes  steadily 
toward  the  universal  and  tho  single.     If  tho  thunder^lond  was  s  di- 
Tine  being,  why  not  every  drr^  of  ratn  tb.-tt  fell  ?    If  the  lion  or  boll 
rvM  a  g<Kl,  why  not  every  fly  and  midge  ?    In  revolt  agunst  aucb 
'eheajH-ning  of  the  idea  of  divinity,  there  would  arise,  with  the  devd- 
opment  of  intelligettee,  a  tendency  to  absorb  the  host  of  gods  in  fewer 
L«Dd  more  potent  gods.     Next,  the  interaction  of  natiirp'*  processes 
FTVould  bo  noted.    The  fire  that  warm*  the  house  is  recogniKed  as  cViwn- 
tially  one  and  the  same  foroc  with  that  which  flashes  the  sky  at  dawn, 
flnsln)!)  from  the  solar  orh,  or  gleams  in  Uio  lightning's  quick  illumina- 
tion :  "  Thou  Agni,"  as  the  Vedio  poet  at  length  cried — "  thou  Agni 
an  Indra,  art  VL«hnu,  art  Hrahman-aspati.    Thoa  Agni  art  bom  Va- 
mna,  beoomest  Ttfitra  when  kindled.     In  thee,  aoa  of  strength,  art  all 
the  gods."— {"  Rig- Veda,"  vii,  30.  SI,  vii,  1-3.) 
L       As  observation  widens,  then,  the  direrw  part:*  of  natnre  are  more 
Pand  mom  woven  into  one  wch,     Tho  various  dcititw  arc  recognized  as 
but  aliatft  ander  which  a  single  power  hides.    The  unity  of  tho  world 
forbids  ns  to  think  of  it  aa  the  prey  of  nnmherieM  caprioiona  and  in- 
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dt^deat  peraonalitieti.  TIiuk  the  early  8oi«nlifio  inTCRti^ton,  a« 
AMOgona  ftud  Punncuidcv,  nocMMril;  broke  with  polytliciMti,  ftoi] 
pfodaiowd  lh»  ewcntial  ooc-oess  of  llut  power  from  wtiicli  lUI  ciime. 
lien  of  pliUoaophic  spirit  everywhere,  whether  b  Iu<liii,  Egypt,  China, 
«r  Rome,  have  pressed  behind  the  coDfueJng  throng  of  piigiui  pantlie- 
mB,  to  rench  some  elder,  more  etenul,  more  inajfietU;,  and  absolute 
potrer  bvbiod  ihem  all.  Nutur  =  the  power  ;  Tso=  the  eternal  prlo- 
Nple  ;  Akevana  Zarraaa  =  botiDdlcss  lime ;  Brahmn  =  the  supernatural 
MKBCe  of  alL  The  queetiona,  "  Whence  haa  all  come  P  Wlmt  ia  the 
■sBToe  of  nil  ?  **  have  become  more  and  more  argent.  One  after  an- 
(Kber,  Uu>  lilols  of  ancient  1>eliof  have  been  broken  bj-  tJio  iconoclaslio 
huiiDer  of  fuller  knowledge,  and  the  yeamiitg  arma  of  faith,  that 
■nut  embraoe  some  adored  object,  have  reached  np  to  purer  concep- 
tJMS  of  tlie  diviiie,  more  worthy  of  worship. 

Or  whoa,  on  the  contrary,  civillsniion  is  decaying,  and  the  incur- 
Mu  aod  conquests  of  barbarians  arc,  from  century  to  erntnry,  making 
Ndfty  oocrser  and  rougher,  aa  happened  in  Europe  from  tlie  Gfth  to 
ife  tenth  ceotory,  then  we  ace  a  corresponding  degeneration  iu  re- 


How  lofty  and  pure  the  spiritual  tnitlis  that  Jeans  taught !  And, 
In  the  simpti',  ingenuous  narratives  of  tliv  gospel,  what  an  anchor  to 
ike  Chriatinn  Church  to  keep  it,  one  would  think,  from  ever  drifting 
far  away  from  its  original  place  I  And  yet,  what  mc-lancholy  degrad.t- 
tiuii,  what  groM  perversions,  did  tlirifiiiajHty  lajwo  into  among  tfie 
4iaaolnte  tircvks  and  Romans,  the  rude  Franlu  and  Vandals  1  As  we 
Kady  mediwval  Cbristiantty,  with  its  belief  in  witchcraft  and  all  tana 
(f  piooB  and  impious  magic  ;  its  melancholy  asceticism  ;  the  gross  wor- 
rftipof  aainta,  relics,  and  images,  and  deifications  of  Virgin  and  enoba- 
riuio  brrad  and  wine  ;  with  its  martial,  steel-clad  bishops,  ready  to  fight 
b  public  as  in  private  ;  with  its  exaltation  of  ceremony  above  morality, 
■ad  inreettnenl  of  priest  and  pope  with  supernatural  power  and  au- 
tbority — it  seems  almixl  iniTciliblf  thai  the  glad-tidings  of  the  gosjiu!, 
the  siniplv  faith  that  started  ad  a  mctsuge  of  peace  on  earth  and  good- 
will to  men,  oonld  ever  have  been  transformed  into  thia.  It  is  only 
by  tho  irresistiblo  LDfloenoe  of  a  oorrapl  soeiety  in  the  first  place,  and, 
HOODdly,  of  a  barbaroo*  aociety,  that  it  is  at  all  explainable. 

The  first  forms  of  religion  have  well  been  called  a  kind  of  primi- 
li*s  philosophy.  So,  full-fledged  pbilo«ophy  baa  been  the  constant 
fioMor  of  n  porer  theology,  and  the  divcTve  spcculationa  of  the  intcl- 
bet,  from  the  days  of  Ptah-hotep  and  Lao-Tsec  down  to  those  of  Ileget 
ud  Cousin,  have  been  prominent  forces  in  giving  pious  hearts  their 
■pTcial  direotiona  in  the  religious  field.  According  as  the  mctaphyaics 
of  s  people  varic*— following  the  empiric  or  the  intuitive,  the  positive 
or  ths  idealistic  type — eo  will  its  n-ligion  vary.  See,  e.  g.,  what  a  dif- 
ftnml  thing  Buddhism  developed  into  among  the  nation  of  positiviats, 
t^  Cbiueae,  from   the  form  it  took  among  tbc  idealistic  Brahmans. 
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Tbo  stuttcnt  nf  IiUu>ry,  m  lir  look))  buck  >t  tli«  grcxl  rpUgiuas  moro- 
roitnU  of  tfa«  world,  can  dUoern  bow  cacli  great  ware  of  spiritual  feci- 
ing  was  preceded,  prepared  for,  and  received  iu  dir^otion  from,  Dome 
philosophic  corrent.  Aristotle,  e.  g.,  did  more  to  determine  the  ape- 
Mial  phaM  of  BtcduvTal  Christendom  than  any  of  it«  popes.  These 
rfour  pbiloitopbcn,  Kant,  Hvgel,  Stiuut  ilill,  nni)  ncj-bcri  Spencer,  sor- 
|NUtH  til  their  influeuce  on  the  religiotm  nJluation  an;^  forty  tbecdogiana 
who  can  be  mentioned.  Iteligion  at  certain  epochs,  sucti  as  that  of 
the  Hindoo  UpaniehadH,  the  >{eoplatonism  of  the  fieoond  and  third 
oestoriee,  or  tbo  mvdinTal  »cholaBtici«m,  is  but  philosophy'  in  priestly 
robe 

As  religions  dcvctois  the  work  of  con«cioait  thought  and  reasoning 

Uieoomea  greater  and  greater.     It  in  Ihetic  that  mold  the  wnnn  nod  ini- 

<  pTMsible  wax  of  pious  feeling  into  such  different  theolog^  typtit.    It 

is  the^e  that  draw  up  creeds,  and  that  define  doctrines  with  ever- 

incrpa&ing  detail ;  that  suhtiltze  over  the  pre-eiistent  state  of  great 

prophets,  that  invent  theories  of  incarnation  and  tranaubetantiation, 

and  that  mnltipl  J-  dogmatic  distinctions  and  schemes  of  ealvation,  until 

-the  sccto  become  multitudinous.     And,  if  this  may  bo  said  to  the  <^ 

peredit  of  mvtaphysio  speculation,  to  it«  credit,  on  the  otlu-r  side  of 

the  aooount,  we  may  put  the  fact  tliat  it  ix  only  through  the  iuflnenco 

of  the  philosophic  reason  that  religion  is  exalted  above  dull  naturalism 

or  Beostious  aothropomorphism.    It  u  iupoasible,  by  mere  obeerva- 

tion  and  induction,  to  ascend  from  the  imperfect  creation  to  the  per^ 

feet  divine.    The  finite  univcrso  may  suggest  a  being  of  va#t  power 

■nd  astonishing  wiedom,  but  it  demonMmlcs  no  infinitndc    All  that 

we  draw  from  nature  and  the  human  in  of  the  relative  and  troniiient 

order,  and  supplies  no  warrant  to  us  of  any  absolute  and  eteroaL    Rude 

and  uticduciited  minds  are  always  found  investing  Deity  with  physi* 

cal  characteristics  and  human  imperfections.     "  God  is  a  good  man," 

said  l>ogberTy,  and,  to  the  eenauoua  thought,  he  is  to-day  but  little 

more  than  the  magnified  imago  of  our  own  humanity.    It  is  by  phih^ 

•ophic  training  alone  that  we  Iwn  to  analyze  and  carry  out  to  their 

rattonal  conclusions  tlioM  principles  of  reason  which  demand  of  us  to 

recognise  as  most  chanicteriatio  of  Uod's  attributes,  beyond  anything 

that  either  natore  or  the  human  body  presents,  those  attrikatca  Ot 

hSafinity,  perfeotion,  and  absolute  existence,  which  constitnto  true  di- 

fety. 

6.  Similarly  the  moral  condition  of  a  people  is  a  uosrt  ImporlaDl 
mriftblt  in  its  devclopmenL  Ideas  of  heaven  and  hell  correspond  to 
pHw  Bionl  elevation  of  the  community.  The  warlike  Maori  imagined 
life  after  death  a  constant  series  of  battles,  in  which  the  gods  are 
always  victorioaa.  The  Moslem's  paradise  excites  our  disgunt  liy  lie 
acusualitios ;  the  Greek's,  by  iu  trivialities.  It  is  only  where  the  moral 
nature  is  (^Irvated  that  heaven  is  ennobled  to  a  place  worthy  the  tong- 
inga  of  a  manly  man. 
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Gml-fcortDg  mrmies,  m  Carlylo  iclU  w,  are  the  bc«t  onnies.  So, 
w  SagvlKit  ban  poinUd  out,  Lhosto  kinJs  of  moraU  and  tlui  kiod  of 
niigioci  whicb  tend  to  tnaie  ibe  firmest  u>d  moat  effectual  '•^%nr\m 
■n  Bora  to  prevail,  all  clue  being  the  tame ;  and  creeds  or  systema  tint 
nadaoe  to  a  soft,  linip  mind  tend  to  perish.  Strong  beliefii  win  »troDg 
not,  and  tl>en  iruilce  them  stronger.  Such  is,  no  doubt,  anotbtr  cause 
•ky  noaotbejsm  wnda  to  prcTail  orcr  polytheism.  It  at  oooe  auract« 
lad  prodaces  Bt«adi«r  character.  It  la  not  confused  hj  competing 
Vim  oor  distracted  by  mtsccltaucutu  dutiea. 

Ai  in  nun,  at  the  outmt,  the  moral  and  spirituiU  faculUiss  lie  mostly 
liUnt,  oTcnhadoved  by  hia  animal  waota  and  paaaions,  ao  the  gods, 
in  wboee  image  be  faabions  at  first  the  dimly  discerned  dirlne,  are  bo- 
logs  of  physical  power  and  seofiaous  nature,  personificatJons  of  giant 
MRioglb,  imp«trativc  will,  terrible  passions,  dangerous  to  arouse— a 
«antuD  Mylitta,  a  thiortsh  tlurmca,  an  impUcjiblc  Pinto,  the  Molooh 
taly  to  be  propitiated  by  giving  him  the  b<;st-bi-Iuvc4l  (.-bitd  to  de- 
TMir  in  bis  sacred  flame  ;  or  a  burly  Thor,  whose  hammer-bio ws  rive 
bigu  Talleys  in  the  ground,  to  whom  any  deceit  by  which  he  may  ovec^ 
eome  bis  foes  is  entirely  allowable. 

From  this  low  naturo  range^  where  morality  la  not  yet  known,  the 
eoaceptioRS  of  the  gods  more  up  to  the  philosophic  level,  and  from 
ihu  to  the  ethical  range.  Tb«  Hindoo  Rita,  at  lint  simjily  the  fixed 
pitb  of  tbe  aun  or  otber  heavenly  bodica,  became,  an  the  next  step, 
gcocnliaed  in  tarn  or  order  in  tlie  abslracl ;  and  then  was  exalted 
into  the  oeleetial  path  of  rectitude  and  peace,  tbe  eternal  power  inak- 
iag  for  rigbtoouaneaa,  Onris,  at  first  the  setting  sun,  becomes  next 
the  mysterious  principle  of  life  and  harmony  ;  then,  the  great  judge 
of  nan's  conduct,  tbe  lonroo  of  good. 

All  nature-religiooa,  derived  as  they  are  from  the  physicjd  world 
ud  its  processes,  and  originating  in  the  infancy  of  civilltatiou,  are 
•tlueaUy  imperfect,  lliey  are  not  immoral,  ao  much  as  innocent  of 
ihoM  distinctions,  modesties,  and  virtues,  to  which  to  much  rej^ard  ia 
hlcr  g^Too.  But,  Just  because  of  this,  many  incidents  of  their  sacred 
histories  come  in  time  to  evem  impure  and  revolting.  While  Zeoa 
mm  olearly  recognized  as  tbe  sky  that  fertilixes  tbe  earth  and  quickens 
natnre,  the  myths  of  his  manifold  amours — ^how,  in  swan-garb  of 
ftttbecy  cirrbuH,  he  approaches  and  oversliadows  Leda  ;  how  in  a 
tbowef  of  golilen,  sunlight  rain  he  impregnates  I)ana£,  tbe  imprisoiMid 
tsrtb  of  froety  i^ring — all  those  would  be  intelligible  and  inoffen^ve. 
Bat  when  Zeus  beoame  the  supremo  mier  of  earth  and  iK^avcn,  the  all- 
bulj  law-giver,  tben  men  could  not  but  soon  lind  these  narratives 
kliocking  ici  their  moral  sense.  We  do  not  eisily  bear  the  tltongfat 
UuU  tbe  objects  of  our  worship  should  he  inferior  in  any  reHpeot  to 
euaalTea.  Wb«n  this  Is  fdt,  then  the  worship  most  be  radically 
(ormed,  or  it  falls  befon  some  faith  of  purer  type. 
,       All  tbe  great  anivenal  religiont — Buddhism,  Christianity, 
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Mohammed  an  iitm— arc  dutlin^iuthod  for  UiMr  bigh  moral  qnalily,  and 
by  Ibis  won  their  glorious  victorim  ;  and  tboir  crystalliutioti  in  tbs 
heart  of  a  Dobl»-minded  prophet  siid  reformer  wac  in  t^ach  case  pre- 
ceded by  a  great  ftocial  and  moral  ijuiekeiiing  throughout  tli<r  <-i>inma- 
uity  in  which  they  arose.  When  the  depths  of  the  human  hcsrt  an 
moved  and  the  imperative  claims  of  jnstjoe,  truth,  and  purity  once 
perceived,  then  the  deatb- knell  of  mere  nature-wonhip  has  been 
rung  in  that  land.  A«  the  pagan  god,  W&inamOinen.  in  the  I-lnnid 
epio  of  tho  KaleraU,  when  he  boars  of  the  birth  of  Cbri«t,  enters  his 
CBDoe  and  paddlea  away  to  the  northern  wsetoe  of  xnow  and  »il«nc«, 
muiit  the  worithip  of  fomn  give  way  to  tlio  more  majeatio  divinity 
?0f  eonsf ience.  The  varied  iiifluenoea  of  man's  environment  ooniipire 
with  the  aapiring  instincta  of  bis  in  most  soul  to  coii<)tict  bim  con- 
stantly out  of  tho  imperfect  toward  tho  perfect.  Whether  or  not  he 
rca«h  it,  it  i«  that  tlist  must  bo  the  goal  of  bis  striving. 


A  ISCHIA  A>T>  ITS  EARTHQUAKES. 

Br  IC.  CH.  VtLAIH. 

fTTHE  inland  of  Iscbia,  which  baa  recently  been  so  terribly  rent  by  an 
JL  earthquake,  ia  situated  in  the  northn^o^rm  part  of  the  Bay  of 
UaplM,  and  near  the  Phlegrcan  fields,  with  wbi<-li  tin:  little  isliuid  of 
Procida,  likewise  volcanic,  constitutes  a  connwitiog  link.  It  forms  m 
part  of  the  Neapolitan  volcanic  region,  which  may  be  conjiidered  as 
Ktill  in  a  state  of  solfatanan  activity,  wbicb  is  exemplified  by  the 
well  known  Holfatan  of  PnzKuoli,  where  the  solpbur  is  reMleposited,  as 
far  aa  it  is  mined,  by  numerous  gaseous  emanations,  and  ty  the  escape 
of  carbonic  acid  in  tbe  Grotto  del  Cant  near  Lake  Agnano.  All  of 
se  exhalationB,  which  arc  the  mark  of  a  declining  volcanic  activity, 

KliUest  that  this  region,  situated  on  a  great  line  of  fracture  running 
northwest  and  southeast  from  YeAuvins  to  Vultara,  ia  still  in  direct 

toonmunicntion  with  the  *ubterranean  sources.  The  ancients  folly 
ogniKcd  tbia,  and  regarded  all  those  oxplo«vo  craters,  now  ttWM* 
formed  into  a  chain  of  remarkably  picturesque  lakes  acroM  the  Phle- 
grean  fields,  as  so  many  doors  of  Tartarus  through  which  tho  infernal 
divinities  took  souls  to  tho  banks  of  tbe  Acheron.  The  most  celebrated 
of  thcra.  Lake  Avcmu",  "  Alri  Jiutua  Dilit'*  (the  gate  of  black  bsll), 
now  smiling  and  salubrious,  then  exhaled  torrentfl  of  suffocating  gases 
which  well  justified  iu  name,  and  rendered  a  stay  there  mortal  to  th6 
birds  that  ventared  into  Its  nmgfaborhood. 

The  Neapolitan  volcanic  region  extends  from  Vesuvius  to  Vultura, 
on  the  eastern  edge  of  the  Apennines,  and  include*  the  Plibsgrean  fields 
and  the  conneetod  island*  of  Iscbia  and  Procida.    The  volcanic  activity 
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for  Una  wholfl  space  ii  nov  oonc(<ii]tnrt«d  at  Vesarios,  and  !«  nuuiifrnted 
;  otlitr  place*  in  t)i«  Ticinltj  odIj  by  Lbd  omanationa  aod  Ibermal 

'fpriagn  of  wHcb  we  hsiTe  upokeu,  and  from  tinio  lo  time,  daring  pe- 
riod* trli«ii  the  volcano  ifl  inactive,  by  violent  xboolcH,  of  which  tbe 
Knible  diaaater  of  tbe  2Sth  of  July,  at  Ischia,  baa  Just  giren  «o  im- 
pttalTe  example. 

Previons  to  the  ChriMtian  em,  Vpgavias,  eorered  with  a  rich  rege- 
tition,  waa  wholly  inactive.    Xolhiug  cxocpt  the  form  of  the  raoantain 

cuold  give  a  ausptoion  of  the  inteo-iity  of  tbo  Gm  that  were  nging 

bnestii  it    Yolcanic  aetirity,  tben  hMaJised  in  the  Pblegrean  fields, 
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kltained  ita  maximum  in  lachta,  which  was  itit  CKcape-vslve  during  the 
ntire  period  of  TcenriaD  qaiet.  It  produced  then,  through  the  action 
of  a  Urg«  number  of  oraptions  taking  place  within  a  period  of  a«venU 
Ihoaaand  years,  a  counidrrnbld  island,  which  now  Hrcs  more  than  cij^ht 
Inindred  metres,  or  two  thousand  ux  handnMl  fi?ct,  above  the  level  of 
the  sea.  It  is  eighty  kilometres,  or  a  little  lena  thau  fifty  milee,  in  cir* 
CrasferviKe  at  tbc  level  of  the  sea,  eight  kilometres,  or  not  qnite  five 
nrilcs,  lirtig  from  cast  to  west,  and  cii-ht  kilumetres,  or  about  three 
miles,  broad.  From  its  center  ri»c«  Mount  Epom(^>,  wliii-Ji,  crowned 
by  an  abrupt,  semloinmlar  rampart,  wbicb  is  nollttng  else  than  tbe 
caalere  edge  of  tbe  grand  crat«r,  whencf  have  ijwucd  all  the  trachytio 
praJeetMRS  that  now  form  the  greater  part  of  the  island,  present*  tbe 
wmber  aspect  of  a  firc-romiting  monntaio.  This  crater  has  never 
giren  out  lavas.     Built  on  masses  of  pumtceona  tafas  of  slight  con- 
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Bwtoney,  Uio  lava-flowc  bav«  ftlwaya  boen  prodnoo4  upon  the  slope  or 
&t  tliu  baite  of  the  iDouatuiD.  At  each  of  ttio  orifice*  of  i»uc  tba  pro- 
jections forced  out  by  tumultuous  jeU  of  fps  bare  fonned  adveuUtJoni 
cones  of  dimensioits  often  considerable,  like  those  of  il  Topjw,  il  Tri|>- 
piti,  lutd  il  (larifoli ;  and  we  may  count  somo  ton  luch  conea  uxnuid 
Epoineo,  oil  of  vrbicb  bavo  been  centers  of  activity  and  fumiabed  Urge 
flow*. 

The  appeanace  of  liobia  was  relatively  of  reooat  dkto ;  it  is  not 
placed  farther  back  tban  the  older  quaternary.  Tbe  foimdatioD  of  the 
island  was  begun  by  submsiine  eruptions,  above  which  opened  tbe 
crater  of  Epomeo,  at  first  appearing  above  the  surface  of  the  Boa  as  an 
annular  reef,  from  which  were  thrown  out  jctx  of  trachytic  scoria. 
The  island  was  raised  up  in  succcmivo  stage*  by  the  accumulation  of 
tbe  projected  loaltcr  around  the  orlfioo  of  i)wne.  The  proof  of  thin  id 
drawn  from  the  fact  that  we  may  still  find  on  the  sides  of  Mount 
£pomeo,  carried  to  a  height  of  four  hundred  sod  seventy  metres 
DHflMB  of  marine  stietlB  of  species  yet  living  in  tbe  Mediterranean,  fin- 
cased  in  clays  that  liuvc  rc'xultcd  from  the  dt^compoottion  of  tr]ich}'t»c 
tufaa  DHilt^r  water.  Tbe  whole  of  ibis  tra^ihytic  masa  is  itxelf  estalh 
tisbed  on  marls  and  oUys,  including  numerous  remans  of  Mediterra- 
nean shc'lU,  and  bu  evidently  acquired  its  present  relief  within  the 
historical  epoch. 

The  most  ancient  of  the  recorded  cmptions  in  lecbia  n-as  that  of 
Hontugnonc,  to  wbtcb  in  ascribed  tlie  origin  of  the  vast  cimlcr  of  regnlar 
form  that  still  existi-d  before  the  recent  earthquake,  iu  a  stale  of  per- 
feot  pre»en,'ation,  iu  tbe  northwestern  part  of  Ischia,  About  470  a,  c, 
successive  eruptions  at  I'oinl  Comacchia  gave  rise  to  tbe  vast  (lows  of 
M&necoco  and  Bale,  which  extended  for  into  the  M.-a  and  prolonged  the 
point  to  tJto  north.  Numcroiu  effort*  Iibtc  Immsi  made  sinoe  tlicse  an- 
oicnt  tiroes  to  plant  eoloniea  on  this  unstable  land,  even  then  fertile 
and  covered  with  a  luxuriant  vegetation. 

Lyell,  who  made  a  long  exploration  of  the  island  in  1838,  relates 
that  first  the  Erythrcans  and  afterward  tlio  Cbalcidcans,  who  had  set- 
tled in  iho  iidaiid  before  the  Christian  era,  were  driven  away  by  tho 
incessant  earihquakcn  aud  tbu  mepbitic  exhalations  escaping  from 
every  point  At  a  later  time,  S80  b.  c.,  Hiero,  king  of  Syraoose^  tried 
to  found  a  colony  there,  but  it  was  soon  driven  away  by  a  formidable 
explosion  preceding  tho  great  flows  of  lava  which  gave  rise  to  the 
Busses  now  fonning  tbo  promontories  of  Zaro  and  Camso. 

The  same  fate  befell  tbe  Grecian  colonics  which  afterward  tried  at 
ditTercnt  times  to  occupy  the  island.  Tbu  eruption  that  forced  lh« 
retreat  of  the  fint  Grecian  colony  gave  rise  to  Itlonte  liosato,  thai 
cone  of  projections  the  sudden  formation  of  which  is  comparable  to 
that  of  Moote  Knovo.  Tho  last-named  mountain  was  raised  ia  Sep* 
t«mber,  153^  in  forty-oSglit  honra,  at  I*iuzuoli,  after  a  succession  of 
formidable  shocks  which  occasioned  great  disaitt«rs  in  tbe  I^cgrean 
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Stiis  and  dwuroyed  a  great  number  of  iiom&n  buildiDgn.  These  two 
■MnraUioa  of  volcanic  erection,  formed  under  similar  coodiliomi,  tx  tvo 
diatiDCt  epocha  comcpoiiding  Id  eacb  case  with  a  period  of  tepotm  in 
VMuriua,  are  distinguiitlifid  bj*  Uieir  rvgular  form,  n-h)(.'h  may  be  com- 
parad  with  that  of  ibe  cliuwio  vtdoanoeB  of  the  cbaiu  of  tbc  puyt  of 
Aaretgoe.  Both,  tenninating  in  a  vast  crat«r,  have  emitted,  like  tbe 
Toleanoee  of  Auvergoe,  only  a  single  flow  of  iava,  which  erama  to  bavo 
exbaiutcd  all  Ibeir  energy.  A  long  period  of  repo«e  followed.  Dur- 
ing nan!  than  a  centoiy  *'  lacfaia  the  Joyous,"  as  it  was  caJlvd,  rest«d 
in  perfect  tranquillity.  Tbe  plearare-loving  Romaos  made  of  it  tbe 
moat  enohanting  reaort  in  tbe  world ;  all  tbeir  magnates  bad  villaa 
there. 

It  is  to  be  remarked  that  this  period  of  rcpono  was  correspondent 
witb  a  resumptioD  of  activity  on  VesDviua.  The  fimt  symptom  of  an 
awakening  of  enet^y  in  that  volcano  vm  aa  earthquake,  wbivh  iu  tliu 
year  68  occAsioned  coosidsrable  damage  in  tho  neigbboring  towiuu 
MTe  know  well  how,  eleven  yean  later,  ia  79,  tbe  hitherto  peaceful 
nouotatn,  covered  at  the  time  with  rich  plantations  aod  forests  nearly 
to  its  crater,  revealed  by  a  sudden  explosion  the  torriblo  force  tliat 
waa  ilc^injBC  in  its  depths.  La  Somma,  reduced  to  powder,  was  pro- 
ioct<-d  into  the  air;  then  a  column  of  thick  smoke  wa-s  neon  to  rise 
xertically  from  ch*;  summit  of  the  mountain,  and  to  spread  boriiontally, 
oovertng  the  country  under  it^  immense  shadows.  Tbe  bud  was  ob- 
icitred  even  as  far  as  to  Rome,  and  it  was  believed  that  the  "  great 
aight  of  the  earth"  was  about  to  begin.  When  light  was  restored, 
the  dismantled  mountain  had  changed  its  form  ;  tbo  luxuriant  forosM 
that  had  covered  it  Itad  disappeared,  and  ta  bad  tho  populous  cities  of 
Hercolancum,  Pompeii,  and  Stabiai,  buried,  with  tbeir  iubabitanta, 
ntder  ashes  and  volcanic  dihrU.  From  this  time,  Vesuvius  does  not 
tppcv  to  have  emitted  any  eruption  of  lava  for  several  hundred 
yean ;  and  this  period  of  quiet  at  that  ocnler  seems  to  hare  boon 
marked  at  Ischia  by  a  resum{>tti>n  of  the  fires  of  Epomeo,  which  had 
enjoyed  so  long  a  rest  Uiut  large  forotts  had  grown  up  to  the  very 
tAfgB  of  its  crater.  In  ISOSi,  after  the  Lxlond  bad  been  shaken  with  a 
■■oowaion  of  earthquakes  during  tbo  previous  year,  the  lava  gushed 
oat  by  a  new  opening  near  tlie  city  of  Iscbia,  and  in  less  than  four 
m  reached  tbe  sea,  having  destroyed  everything  in  its  piusage  as 
it  had  been  a  torrent  of  fire.  The  city  waa  terribly  &l9iot«d  ;  large 
booses  and  uumerou*  villas  wore  buried,  with  their  inhabitants.  Tho 
nmgb  anrface  of  thia  lava  stream  has  resisted  all  weathering,  ani]  Ktill 
nfotca  to  bear  any  vegetation.  The  new  eruptive  pluiMr  wan  of  long 
duration,  and  it  is  remarked  that  while  it  continued  Vesuvius  was 
qaiet.  The  alternations  between  tbe  eruptive  movements  of  lava  in 
tbe  two  volcanic  centers  find  a  natural  explanation  in  the  facts  that 
they  are  both  on  tbe  same  line  of  fracture,  and  a  subtcrraiivan  oom- 
munieation  probably  exists  betwoeu  thera. 
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Epom«o  beouae  Uanquil  after  Vcsuniu  rctniDiMl  iu  cniptioDs ; 
aiid  for  long  scries  of  years  Ute  island  of  Iscbia  hid  no  other  ouU«t« 
for  tbe  escape  of  the  gases  generated  in  its  depths  than  ita  thirty  or 
fort7  thermal  t>pnng»,  wtiich  bavu  contrtbatod,  together  with  th«  pan 
air  and  thu  h«auty  of  the  uitiuion,  to  incrcMe  erory  year  tbe  crowd 
of  viiiitonL 

Eyery  indication  tends  to  support  the  b«Uvf  that  Ischla,  a  rival  to 
\'eanTius  in  the  height  of  its  Tolcano,  is  au  aucicnt  cone  composed  of 
the  matter  thrown  up  by  extremely  violent  submarine  eruptions  which 
took  place  before  the  present  epoch.  As  the  mouDtain  increaw>d  in 
boight  through  tbe  sucocmiTe  MOumnUtions  of  tbe  traebytic  projc«- 
tiona  from  tho  central  erater,  the  weaker  part*  of  ita  flank<i,  yielding 
to  the  height  of  Uie  liquid  column  in  the  vent,  wor«  deft  in  erery  di- 
rection ;  the  injection  of  lavas  into  ali  tbe  flsanrca  than  fonncd  giving 
rise  to  the  flows  wo  have  jitst  mentioned,  melted  in  with  and  consoli- 
dated tbe  Btmcliire,  whieh  is  tlms  the  result  of  a  protracted  alternation 
of  proje>cted  diMa  and  Bows  of  compact  lavas.  We  can  in  this  man- 
ner account  for  the  dispo«tion  of  tbe  grand  ravineii  which,  descending 
from  Epomeo^  plow  the  flanks  of  the  moont^n  to  a  great  depth. 


Fb*.  t— CDiUt  o*  Ikvu,  •■■m  rsiui  lai  W**r.  fnun  C«macc«u. 

The  island  has,  therefore,  been  pn)gmMvdy  raised  ahore  the 
waters,  and  baa  grown  Luterully  during  tbe  historic  period,  as  b  testi- 
fied by  the  flows  of  lava  sUlI  visible  on  the  Arso  and  on  Monte  Tabor, 
which  are  prolonged  to  the  aea,  and  by  the  nomerons  secondary  cones 
scattered  over  ita  plaleaoa.  It  definitely  acquired  Ita  present  relief 
toward  the  beginning  of  this  century.  Since  tliat  lime,  Mount  Epomoo 
has  Dot  given  any  other  ngns  of  iu  volcanic  obaractcr  than  those  which 
tbo  acicntifio  observer  might  deduce  from  the  analogy  of  ita  form  with 
tbe  forms  of  other  volcaBues.  Ita  arid,  slashed  anmmit,  looking  np  to 
the  sky,  served  as  the  end  of  the  promenade  for  the  numeroas  visitors 
who  every  summer  frequented  the  thermal  stations  at  Casamtcciola, 
Oaatiglione,  and  San  Lorenzo.  Ita  springs,  highly  endowed  willi  ther- 
mal qualities,  and  the  exceptional  fertility  of  its  volcanic  soil,  on  which 
small  ahmbs  bocanio  arborcooent,  would  liave  snffloed  to  give  to  the 
fortnnate,  healthful,  and  gay  island  great  wealth,  had  not  its  earth- 
quakes always  caused  apprehensions. 

These  disturbances  of  the  earth,  the  relation*  of  which  with  the 
volcanic  stmctnre  are  most  evident  have  repeatedly  brought  frightful 
disasters  npon  Ischia.  Ilardly  a  trace  of  the  splendid  Itoman  strac- 
tores  once  butlt  npon  it  now  remains  ;  without  mentioning  specilicAlly 
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poMd  fhiff^y  of  tnchyttc  tufai  and  tuwoMolidtted  )oom  BWrtw^  it  a 
ooariteablA  etoraoit  m  promotiag  th«M  dtwlwa. 

The  lacbUn  euthqiuilu»  are  tunowly  loc*lis«dL  Tbdr  origin  u 
MM  doabtfo).  bttt  is  FMMlilr  traceable  to  tbe  dfort*  vliicb  the  laris  uid 
the  gases,  strongly  compressed  imder  the  earth,  make  to  Mcapo.  Their 
tffceta  DCT«r  ezteod  to  great  diBtances.  The  ealaatrophe  which  has 
Juat  conKumiiiatcil  the  destradion  of  Casamicciola,  already  wvnrtij 
ttukfn  in  1^1,  M  a  itrikiug  oxample  of  thcnL  A  violent  Abode,  quick 
U  tb«  firing  of  a  canoon,  wa«  CDongh  lo  an««(llc  and  panly  destroy 
tbs  whole  Donhera  slope  of  the  i:tland.  Procida,  which  was  Dear  it,  was 
fulfil »n,  bat  only  a  fow  mmbtings  in  the  I'anh  w«ro  felt  on  lh«  neii;h- 
bdrini;  coaat.  The  phenomena  are  marked  by  Tcrlic^  xbocks,  acting 
Daly  npon  a  dcfinit<>  point,  and  violent  in  proportion  aa  tltey  are  Ittii- 
iUd  in  exteot.  These  shocks  are  propagated  irregularly,  without  con- 
dnnity,  by  xndden  starts,  across  th«  trachjrtic  tnfas  forming  the  stib- 
■oU  of  tlte  island.  Slidm  of  tlie  ground  suv  thus  produced,  which  carry 
off  with  tltem  ciiltlvatod  fleldit  and  bnildings.  One  in  nonietiriMut 
t««pt«d  to  compare  them,  on  account  of  the  formidable  Hublcrrancan 
■onds  that  accompany  Ihem,  and  of  their  saddenne»N,  to  mine  oxplo- 
■too* ;  but  the  illustration  would  be  badly  chosen,  for  these  move- 
neota  have  twTer  oausod  a  snddcn  rising  of  the  soil,  and  tlu-ro  U 
noUtbg  abottt  th«m  comparable  to  the  dinturbances  produced  by  an 
•xplodoo. 

ITtcy  are  rather  sinkings  down,  into  a  soil  already  cracked  and 
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pATtly  ^^nUgnttod  by  tfao  th«rma1  viaXtn,  tlist  bavs  produced  all 
iheoe  diiuut«ra  which  vtv  now  know  Iinvt  htpu  grcator  in  th«  neighbor- 
hood of  the  points  where  thc9«  ftprings  arv  tatM.  avtive  and  mostabno- 
dant  CasamicoioU,  where  the  bydro>tbernial  activity  of  tbo  island  b 
concentrated,  has  been  destroyed  forever,  for  prudence  will  demand 
that  it  n«vi-r  bo  rebuilt  A  ainglo  house  remains  standing  to  the  midat 
of  that  duK>rdcr  of  ruins  and  that  accumulation  uf  dead  bodin  that 
now  DOTer  ihe  sit«  of  a  wat«ring-plaoo  onc«  no  pYMpi-ron»  and  so 
thronged.  The  city  of  luchia  iktelf  has  aufTercd  ooTeFcly ;  I/>oq* 
Amcno  exists  no  more  ;  Forio  is  almost  in  ruina ;  Porto  d'lachia 
also  been  very  much  tried  ;  and  we  might  say  that  there  is  not  oq«  i 
tho«o  picturcsquo  villa*,  hung  upon  the  mountain -^idc,  or  hidden  in^ 
the  vitrduru  of  tlio  Tallcy*,  tliat  has  not  b«on  damaged  ;  and  the  num- 
ber of  vietims  buried  under  the  mass  of  rains  will  probably  noTer  bu 
folly  ascertained. 

We  shall  have  to  go  very  far  back  in  the  history  of  the  Neapolilao 
Tolcjinom  to  find  an  example  of  another  such  catastrophe.  Sine 
Hcreulaneiim  and  Pompeii  were  buried  under  a  cotct  of  a»hc« 
lava,  the  moHl  recent  great  disaster  we  can  at  all  compare  with  \ha 
deeiruetioQ  of  Isohia  is  that  of  Potenzo,  which,  in  December,  1^7,  cost 
the  Urea  of  more  than  ten  tbooaand  persons.  This  was  in  Calabria — 
that  is,  in  one  of  the  provinces  between  VesnTins  and  Etna,  whie 
have  fnicjucntly  been  subjected  to  terrible  disturbances. — 'a 
for  the  Piaptdar  Sdcmx  Monthly  JVom  La  Natvn. 
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nsvHMia  or  ruTuct  a  joiixb  tutnm  imivsaaunr. 

THE  quenion  is  sometimes  asked  ns  as  to  the  time  of  year  we  lik«j 
the  beat.  To  my  mind,  the  spring  is  the  most  delightful;  fa 
Nature  then  recovers  from  the  apathy  of  winter,  and  stirs  herself  (o 
renewed  life.  The  leaves  grow,  and  the  buds  open,  with  a  sngf^ostion 
of  vigor  delightful  to  bdiold  ;  and  we  rei-el  in  thu  ever-renewed  life 
of  Natare.  But  this  can  not  idways  Ust.  The  leaver  r«ach  tbeir  limit ; 
tJte  buds  open  to  the  full,  and  pass  away.  Then  we  begin  to  ask  our- 
selves whether  all  this  display  has  been  in  vain,  or  whether  it  has  led 
to  a  bountiful  Ivarvcrt. 

So  this  magnificent  country  of  ours  has  rivaled  the  vigor  of  spiiitg 
in  its  growth.    Forests  have  been  leveled,  and  ^ties  built,  and  a  lai^ 

*  Tice-Pncliloiidt)  AddtcM  do1lT«red  befon  Sfclion  B,  of  th«  AioorinB  AatoeisUon 
(«« tlM  AiliaaeCDcnt  U  Sdene*^  Augatt  IS,  tSSS.  Abridged  fat  Tbc  POfnilar  Sckaoe 
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rcrful  Qktian  lus  b«en  creatftd  on  the  face  of  lfa«  earth.  We 
tra  proad  of  our  adraDoemenL  Wc  are  proud  of  racfa  oitiea  as  this, 
f«md«d  in  a  day  npon  s  spot  over  which,  bat  a  few  yean  nmoa,  tbo 
nd'inan  hunted  the  tioffaJo.  Bat  wo  most  rememboT  that  this  is  only 
the  spriof;  of  our  conntry.  Our  glanoo  maiit  not  be  batrkward  ;  for, 
bowever  beaatifnl  leaves  and  bloasoma  are,  aud  however  mikrveh>a8 
their  rapid  incrouo,  thej  are  bat  leaves  and  bloaaoiiui,  after  all, 
Rathsr  ahoald  we  look  forward  to  discover  what  will  be  the  outcome 
at  an  this,  and  what  the  ebaoce  of  barvcvt.  For,  if  we  do  this  in  time, 
we  may  discover  the  worm  which  thrciLtena  Ihv  n]>c  fntit,  or  (be  bar< 
(en  spot  where  the  harvest  is  witberiof;  for  want  of  water. 

I  am  required  to  address  the  so-called  physical  section  of  thia  A*- 
■octation.  Fain  would  I  ispeak  pleasant  words  to  you  on  this  subject ; 
fain  woold  I  recount  to  you  the  progress  made  in  thi»  subject  by  my 
eattntrymen,  and  their  noble  (rfTorts  to  understand  the  order  of  thv 
universe.  But  1  f^o  out  to  gather  the  grain  ripe  to  tho  hanretl,  and  I 
find  only  tirea.  Uere  and  there  a  noble  bead  of  grain  rtsos  above  the 
weeds  ;  but  so  few  are  they  that  I  find  the  majority  of  my  oonntTy- 
men  know  them  not,  but  think  that  they  hare  a  waving  harvcjit,  while 
His  only  one  of  wcmIr,  after  all.  American  science  isa  thing  of  the  fu- 
tare,  and  not  of  lie  prenent  or  past ;  and  tho  proper  courie  of  one  in  my 
poMtion  is  to  consider  what  must  Ix"  d(ini>  to  cn-nte  a  adenoe  of  physics 
in  thia  country,  rattier  than  to  call  telegraphs,  eleotrie  lights,  and  such 
eonvenieoccs,  by  the  name  of  scienoe.  I  do  not  wish  to  underrate  the 
value  of  all  these  things  :  the  progress  of  the  world  depends  on  them, 
and  be  la  to  be  honorc<t  who  cultivates  them  successfully.  So  also 
the  cook  who  invenU  a  new  and  palatable  dish  for  the  table  benclits 
the  world  to  a  certain  de^cree  ;  yet  we  do  not  dignify  him  by  tlie  name 
of  a  chemist.  And  yet  it  is  not  an  uncommon  thing,  eapeeially  in 
American  newspapers,  to  have  the  applications  of  science  oonfonnded 
with  pure  iKrii-nce  :  and  some  obscure  American  who  steals  the  ideas  of 
some  great  mind  of  tlie  paat,  and  enriches  hunself  by  the  application 
of  (he  same  to  domestic  uses,  is  often  lauded  above  the  great  origina- 
tor of  the  idea,  who  might  have  workc^I  out  bundrril"  of  sucli  apjili- 
cations,  had  his  mind  possessed  the  necessary  elrmont  of  vulgarity.  I 
have  often  been  asked  which  was  tho  mom  important  to  the  world, 
pore  or  applied  science.  To  have  tho  applicjitions  of  a  science,  the 
•cience  itself  must  cxixt.  Should  we  stop  its  progress,  and  attt^nd 
only  to  ita  applications,  we  should  soon  degenerate  into  a  people  like 
the  Chinese,  who  have  made  no  progress  for  generations,  because  they 
have  been  satlafied  with  the  applications  of  Miicnce,  and  have  never 
Mmglit  for  reasons  in  what  they  have  done.  The  reasons  constitute 
pure  science.  They  hare  known  the  application  of  gunpowder  for 
oentvries  ;  and  yet  tho  reasons  for  its  peculiar  action,  if  songbl  in  the 
proper  manner,  would  have  developed  the  science  of  chemistry,  and 
even  of  phydct,  with  all  their  numerous  applications.     By  contenting 
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tbenuelves  with  the  fact  that  gunpovder  wiQ  explode,  and  twcking  do 
further,  they  have  fjdlen  behind  in  the  progress  of  tJie  world  ;  and  w« 
DOW  regard  tJiis  otdetit  nnd  most  nnmeroos  of  nations  as  only  Itarlw- 
riana.  And  yet  our  own  country  ts  in  this  same  EtMe.  Uut  n-e  have 
done  better ;  for  we  have  taken  tlie  Mtencw  of  the  Old  World,  and  ap- 
plied it  to  all  our  tuea,  aooeptiujo;  it  like  lite  rain  of  ticaren,  without 
askrag  whence  it  came,  or  even  acknowledging  che  del>t  of  gratitude 
w«  owe  to  the  great  and  tinoelfish  workers  who  hare  given  it  to  ni. 
And,  like  the  rain  of  heaven,  tliiii  pure  scivnce  has  fallen  upon  our 
country,  and  made  it  great  and  rich  and  Ktrong. 

To  a  civilized  nation  of  the  present  day,  the  uppllcations  of  Ecience 
are  a  necessity  ;  and  our  country  haa  hitherto  succeeded  in  this  line, 
only  for  thu  ri>A.Hon  that  there  are  certain  couDlriea  in  the  world  where 
pure  Rcienct!  has  been  and  is  cultivated,  and  where  tlie  study  of  na- 
tore  is  considered  a  nobte  pursuit.  Itut  such  countries  are  rare,  and 
those  who  wish  to  pursue  pure  t!cience  in  our  own  country  most  be 
prepared  to  face  public  opinion  in  a  manner  which  refintrex  mach  moral 
conraf^.  They  must  be  prepared  to  Ite  looked  down  U|>on  by  every 
saocefisful  inventor  who^e  shallow  mind  imagines  that  the  only  pursuit 
of  mankind  is  wealth,  and  that  he  who  obtains  most  baa  best  sacoceded 
in  t]ii«  world.  Krerybody  can  comprehend  a  million  of  money ;  but 
bow  few  can  comprehend  any  advance  in  scientific  theory,  expcciolly 
in  its  more  sbstmse  portiooK  I  And  thi>^  I  believe,  ia  one  of  the  can«ce 
of  the  email  number  of  penwns  who  have  ever  devoted  themseive*  to 
work  of  the  higher  order  in  any  human  pursuit.  Man  is  a  gregariona 
animal,  and  depends  very  much,  for  bis  happiness,  on  the  sympathy  of 
those  around  him  ;  and  it  \&  rare  to  find  one  with  the  courage  to  par- 
cue  his  own  ideals  in  spite  of  his  sonvundingit.  In  times  put,  men 
were  more  isolated  than  at  present,  and  caeh  came  in  eontaet  with  a 
fewer  number  of  people.  Honoc  that  time  conslitutes  the  period  when 
tlic  grc4it  sculptures,  paintings,  and  poems  were  produced.  Each  man's 
Qund  woH  companttvcly  free  to  follow  its  own  ideaU,  and  the  results 
were  tlto  griit  and  unique  works  of  the  ancient  masU-rs.  To-day  tfaa 
railroad  and  the  telegraph,  the  hooks  and  ncwspapen,  have  united  cacb 
individual  man  with  the  rest  of  the  world :  inst^iad  of  his  mind  biOng 
an  individual,  a  thing  apart  by  itaclf,  and  unique,  it  has  become  so  in- 
flnenoed  by  the  outer  world,  and  so  dependent  upon  it,  that  it  haa  hwt 
its  originality  to  a  great  extent.  The  man  who  in  times  paat  would 
naturally  have  been  in  the  lowest  depths  of  poverty,  mentally  and 
physically,  to-day  measures  tape  behind  a  counter,  and  with  lordly  air 
advises  the  naturally  bora  genius  how  he  may  beat  bring  his  outward 
appearance  down  to  a  level  with  his  own.  A  new  idea  he  never  had, 
but  he  can  at  lea.-ft  cover  bis  mental  nakedness  with  ideas  imbibed  from 
others.  So  the  genius  of  the  past  soon  perceirea  that  bis  higher  ideaa 
aro  too  high  to  be  appreciated  by  the  world  ;  his  mind  is  clipped  dowB 
(o  the   standard  form;  ever)- natural  offshoot  upward  is   rvprosead, 


A   PLEA   FOR  PURE  SCIENCE. 


33 


Bl  tbe  man  m  do  liighc-r  than  bU  followN.    Hence  tb«  worM,  ttirong^ 
Ae  aibandancc  of  it«  inUroourse,  is  rcdac-nl  to  a  level.     AVtiat  mM 
F<raicr1y  >  grand  and  magoifioent  Undscap«i,  witli  nioantatna  BMendHJ 
lag  aboTC  tbc  clonda,  and  d«pthfl  wbose  gloom  we  can  not  now  appr«< 
nUv,  haa  become  serene  and  peaceful,     llie  depths  havo  been  filled, 
lad  the  heights  leYelcd,  and  the  wavy  harveets  and  smoky  factories 
Dorer  tbe  landscape. 

Aa  far  aa  the  average  man  i#  cono«m«il,  tho  change  is  for  the  bet- 
ter. Tbe  average  life  of  man  is  far  pleasanter,  and  his  mental  con- 
Aittoo  better,  than  bi^fore.  Bat  we  miss  the  vigor  impanod  by  tlie 
moontaina.  "Wc  are  tired  of  mediocrity,  the  curse  of  our  cownlry. 
We  ar«  tired  of  seeing  our  artiste  r^-Huod  to  hirelings,  and  imploring 
OoBgreaa  to  protect  tbem  against  foreign  competition.  We  are  tired 
of  seeing  our  countrymen  take  their  science  from  abroad,  and  bout 
that  tbey  hure  convert  it  into  wealth.  Wo  are  tired  of  seeing  oitr* 
prafeaaora  degrading  their  chairs  by  the  pursuit  of  applied  science  In- 
Kead  of  pure  science ;  or  sitting  inactive  while  the  whole  world  is 
open  to  invMtigation  ;  lingering  by  the  wayside  while  the  problem  of 
the  nniverMi  remains  unsolved.  We  winh  for  Mometliing  higher  and  J 
BoUer  in  thi^  country  of  mediocrity,  for  a  mountain  to  rulieve  the 
laadscape  of  tta  monotony.  We  are  surrounded  with  myvteriee,  and 
have  been  created  with  minds  to  enjoy  and  reason  to  aid  id  the  un- 
(ftlilini;  of  Bitch  mjftcries.  Xuture  calls  to  iia  to  study  her,  and  our 
btttcr  feelings  nrgc  us  in  tbe  »Atav  direction. 

For  genetatlons  there  have  been  some  few  student*  of  science  who 
hare  esteemed  the  study  of  natnre  the  most  noble  of  parsnita.  Some 
have  been  wealthy,  and  some  poor ;  hut  they  have  all  had  one  thing 
in  enmmon — the  love  of  natun^  and  its  lawn.  To  theec  few  men  the 
worM  owes  all  the  progress  due  to  applied  science,  and  yet  very  few 
ever  received  any  payment  in  this  world  for  their  labon. 

Faraday,  the  ureal  discoverer  of  the  principle  on  which  al!  machines 
forvieetric  lighting,  electric  railways,  and  the  transmission  of  power, 
nut  mt,  died  a  poor  man,  altbongh  others  and  tho  whole  world  havo 
l>c«Q  enriched  by  bis  discoveries.  And  such  must  be  tbc  fate  of  lh« 
Mfewers  in  bis  footsteps  for  some  lime  to  come. 
^Dut  there  will  be  those  in  the  future  who  will  study  nature  from 
pore  lore,  and  for  them  higher  prizes  than  any  yet  obtained  are  wait- 
iag.  We  have  but  yet  commenced  onr  pursuit  of  science,  and  stand 
apoa  tho  thrv*b»ld  wondering  what  there  in  within.  We  explain  the 
nation  of  tlic  plam-t  by  tho  law  of  gravitation  ;  but  who  will  explain 
faow  two  bodit-Ji,  millions  of  milea  apart,  tend  to  go  toward  each  other 
«tth  a  ocrtaio  force  ! 

I  We  now  weigh  and  moamire  electricity  and  elcetrio  cnrrenta  witb 

wA  MM  ■#  ordinary  matter,  yet  have  we  made  any  approach  to 

n  tijilanatjon  of  tbe  phenomenon  of  electricity  ?    Light  is  an  undu- 

hlery  motion,  and  yet  do  we  know  what  it  is  that  nndulalea  f    Ueat 

»m.  xwr. — S 
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ia  motion,  and  yet  do  wo  know  what  it  »  tb*t  mores  ?  Ordinary  mat- 
ter ls  a  common  ■ubotiiDcv,  and  yet  who  tJiall  falbom  the  myslerr  of 
ita  int4)rnal  ooiutitution  ? 

Tliere  in  room  for  all  in  the  work,  and  tbe  race  has  bnt  commcoevd. 
Tbe  problems  are  not  to  be  solved  in  a  moment,  but  need  tb«  best  work 
of  tbe  best  minds,  for  an  iodefiDite  time. 

Shall  onr  oonntrj  be  contented  to  stand  hy,  wbilo  otber  countries 
lead  in  the  race?  Sball  wo  always  gravel  iu  tbe  dost,  and  pick  up  ttH 
cmmbs  which  fall  from  tlic  ricb  man's  table,  considering  oursL-ltS 
richer  than  be  because  we  have  more  crumbs,  while  we  forget  that  be 
has  the  oake,  wbiob  is  the  source  of  all  crumbs  ?  Shall  we  be  swioe, 
to  whom  the  com  and  haske  aro  of  more  raluo  than  the  pearls  ?  If  I 
read  aright  the  signs  of  the  limes,  I  think  we  aball  not  always  be  con- 
tented with  our  inferior  position.  From  looking  down  we  have  almost 
become  blind,  but  may  recover.  In  a  new  countiy,  tbe  necessities  of 
life  must  be  attended  to  fliBt.  Tbe  oune  of  Adam  is  upon  tis  alt,  and 
we  must  eani  our  bread. 

But  it  ia  tbe  mission  of  applied  science  to  render  this  eaucr  for  the 
1  whole  world.     There  is  a  atory  which  I  once  rca«l,  wbicb  will  illas- 
mate  the  true  position  of  applied  seieneo  iu  the  world.    A  boy,  more 
fond  of  reading  (ban  of  work,  waa  employed,  in  the  early  days  of  the 
Bteam-engine,  to  torn  the  valve  at  every  stroke.     Necessity  was  the 
motltcr  of  invention  in  bis  case:  his  reading  wu  disturbed  by  hia 
nrork,  and  ho  soon  discovered  that  he  might  become  free  from  his 
nroric  by  so  tying  the  valve  tu  some  movable  portion  of  the  engine  as 
to  make  it  move  its  own  valve.    So  I  consider  that  the  tme  pursuit  of 
mankind  ia   Intcllectnal.     llie  scientific  study  of  nature,  in  aU  its 
branches,  of  mathematics,  of  mankind  in  its  past  and  present,  tbe  pnr- 
uit  of  art,  and  the  cultivation  of  all  that  is  great  and  nohic  in  tbe 
world— these  arc  the  bighnrt  occupations  of  mankind.    Commerce,  the 
applications  of  science,  Uie  accumulation  of  wealth,  are  necessities 
which  aie  a  curse  to  tliose  with  high  ideals,  but  a  blessing  to  that  por- 
tion of  tbe  world  which  has  neither  tbe  ability  nor  the  taste  for  highw 
pursuits. 

Aa  the  applications  of  science  multiply,  living  becomes  easier,  tbo 
wealth  neccMary  for  the  purchase  of  ap{>aratutt  can  belter  be  obtained, 
and  tbe  pursuit  of  other  things  besides  the  ncceraitiGs  of  life  becomes 
poasiblo. 

But  tbe  moral  qnalitic*  must  a\ta  be  coltivated  in  proportion  to  the 
weattit  of  the  country,  before  much  can  be  done  in  pure  science.  Tbe 
enocessful  sculptor  or  |>aint<-r  naturally  attains  to  wealth  through  the 
legitimate  work  of  his  profession.  The  novelist,  the  poet,  the  mu- 
sician, all  have  wealth  before  them  aa  tbe  end  of  a  snccessful  career. 
But  tho  Mientist  and  the  mathematician  have  no  snch  incentive  to 
work  :  ihey  must  earn  their  living  by  other  pursuits,  usually  tc.iebing, 
and  only  devote  llicir  surplus  time  to  the  true  pursuit  of  their  science^ 
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And  frequently,  by  tbe  taoAX  saUry  which  they  redcivc,  by  lb«  lock 
«f  immimental  and  liUrery  facilUio,  by  tb«  menial  fttraospherv  in 
which  they  cxijit,  miil,  inool  of  nlL  by  their  tow  ideals  of  life,  they  Are 
led  to  devote  their  eurpluii  time  lo  spplie^l  scieiiire  or  to  other  means 
of  tncreuing  their  fonime.  How  shall  we,  then,  honor  lh«  few,  tlie 
Tcry  few,  who,  in  spite  of  all  difficulties,  lutvo  kept  their  eyes  fixed  on 
the  goal,  and  luve  Etoadily  worlce<)  for  pure  seiencc,  giving  to  the 
world  a  most  ]>rr<-iou»  duiiatioii,  which  ban  borne  frait  In  our  greater 
knowledge  of  tin;  nniveme  and  in  tbe  applications  to  our  physical  UFe 
which  hare  enriched  tboaaaods  and  benefited  each  one  of  na?  Thero 
■ro  ti»Q  those  who  hare  every  facility  for  the  pursuit  of  scieni^e,  who 
bare  an  ample  salary  ami  cTcry  appliance  for  work,  yrt  who  devote 
tbemaelves  to  commcr<-i.-il  work,  to  teittifying  m  courts  of  Uw,  and  to 
uy  other  work  to  i»crea»e  ilioir  prniciii  large  income.  i>uch  men  would 
be  recpootablu  if  they  gave  up  the  name  of  professor,  and  took  that  of 
eonsnItJug  ehemisteor  physicists.  And  such  men  are  needed  in  tbe 
Oomiaanity.  But  for  a  man  to  occupy  the  professor's  chair  in  a  promi- 
B«tit  oolicge,  and,  by  his  energy  and  ability  in  tlie  commercial  appHca- 
tioQS  of  bis  science,  stand  before  (ho  local  community  in  a  prominent 
Danoer,  and  bcconiv  the  newniiafier  exponent  of  his  science,  i.i  a  die- 
gnee  both  to  him  and  his  college.  It  is  the  dcjtth-blow  to  M-ience  In 
that  region.  Cull  him  by  his  proper  name,  and  he  becomes  at  once  a 
oaefal  mcntber  of  the  oonimunity.  Put  in  his  place  a  man  who  ehaU 
\ij  precept  and  example  cultivate  his  science,  and  how  different  is  the 
R«ttlt  I  Young  men,  looking  forward  into  the  world  for  something 
to  do,  we  before  tbcm  this  high  and  noble  life^  and  they  see  that  there 
is  flometbing  more  honorable  llian  the  acciimnlatton  of  wealth.  They 
tre  thtu  led  to  devote  their  lives  to  similar  pursuit*,  and  they  honor 
tbe  prr>feH.4or  who  has  drawn  tbeoft  to  something  lilglu'r  than  they 
might  otherwise  have  aspired  to  reach. 

I  do  not  wish  to  be  miiitinilcrstood  in  this  matter.    It  is  no  disgmce 
lo  make  money  by  an  invention,  or  otherwlM,  or  to  do  commercial 
cicntifio  work  ntnlersomc  circiini-.iAnc(!S.     Bnt  let  pure  science  be  the 
of  those  in  the  chairs  of  professors,  and  so  prominently  the  aim 
there  can  be  no  mistake.     If  onr  aim  in  life  is  wealili,  let  us  hon- 
Jy  engage  in  commcrcbl  pursuits,  and  compete  with  others  for  it« 
ponession.     But  if  we  choo«e  a  life  which  we  consider  higher,  Itt  us 
re  op  to  it,  taking  wealth  or  poverty  as  it  may  cluuice  lo  come  to  us, 
letting  neither  turn  na  aaide  from  our  porsuiL 
he  work  of  teaching  may  absorb  the  enert^es  of  many  ;  and.  !n- 
tiis  is  tlie  excuse  given  by  most  for  not  doing  any  scientific 
work.     Bnt  there  is  an  old  savin?,  that  wbcrc  there  is  a  will  there  is  a 

y.    Few  profcesorn  do  as  much  teaching  or  lecturing  as  the  German 

feasors,  who  are  also  noted  for  their  elaborate  papers  in  tbe  wlen- 
jonmals.     I  myself  have  been  burdened  down  with  work,  and 

w  what  it  ia ;  and  yet  I  Itere  assert  that  all  can  find  time  for  scien- 
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tifia  research  if  they  deore  it.  But  h«re,  again,  that  cimc  of  our  eooa- 
try,  mediocrily,  u  upon  an.  Our  colleges  and  univenities  seldom  call 
for  first-class  meo  of  rcpuution,  aud  1  barv  cvvn  hoard  tbo  trustee  of 
a  wctl-koonn  coll^^  atmrt  that  no  profcwor  khouJd  cngKgo  in  research 
bccauM  of  the  lime  wasted !  I  was  glad  to  see,  soon  aftvr,  by  the  call 
of  a  prominent  scientist  to  that  college,  lltat  the  majority  of  tl>e  tros- 
tee*  did  not  agree  with  him. 

ITial  teaching  is  important,  rocs  without  saying.  A  suoceatfu! 
teacher  is  to  bo  respected  \  but,  if  \w  tlocs  not  lead  his  scholars  to  that 
which  is  highest,  is  bo  not  blamoworthy  ?  Wo  arc,  then,  to  took  to 
the  colleges  and  univnaitic^  of  the  land  for  most  of  the  work  in  pore 
scienoo  wltidi  ih  dune.  Let  us  therefore  examine  these  latter,  tad  ee» 
what  the  prospect  is. 

One,  whom  perhaps  we  may  here  stylo  a  practicaJ  follower  of  Ros- 
kin,  has  Btatod  that  while  in  this  countrj'  bo  was  variously  designated 
by  tiie  title  of  captain,  oolonel,  and  professor.  Tbo  story  may  or  may 
not  be  true,  but  we  all  know  eooDgh  of  the  oustoms  of  our  country- 
men not  to  dispute  it  on  general  principles.  All  men  are  iKtrn  equal : 
some  men  are  captains,  colonels,  and  professors,  and  therefore  all  men 
are  such.  The  logic  is  conclnsirc ;  and  the  same  kind  of  logic  seetnB 
to  hare  been  applied  to  our  schools,  colleger,  and  univeraliea.  I  have 
before  mc  the  report  of  the  Commissioner  of  Education  for  IS80.  Ac- 
cording to  that  report,  ttiere  were  three  hundred  and  ciglity-nlnc,*  or 
say,  in  round  immbent,  four  hundred  ioatitulionit,  calling  themselves 
colleges  or  univcrsiiies,  iu  our  country  1  We  may  well  exclaim  that 
ours  is  a  great  country,  having  more  than  the  whole  world  besides. 
The  fact  is  sufficient  The  whole  earth  would  hardly  support  such  a 
number  of  first-claes  institutions.  The  curse  of  mediocrity  must  be 
upon  them,  to  swarm  in  snob  nnm)>er>(.  Tlicy  must  be  a  cloud  of  mos- 
<]uitocs,  instciad  of  eagles  as  they  profess.  And  this  becomes  evident 
on  farllier  analysis.  About  one  third  aspire  to  the  nantu  of  nniver- 
sity ;  and  I  note  one  called  by  that  name  which  has  two  professors 
and  eighteen  students,  and  another  having  three  teaclieni  and  twelve 
etndeota !  And  these  instances  are  not  unique,  for  the  number  of  smaD 
institutions  and  schools  which  call  thonuetves  nnivcrsitiest  ts  very  great 
It  is  dilUiMilt  to  decide  from  tlie  statistics  alone  the  exact  standing  of 
these  iuHtilultons.  The  extremes  are  easy  to  manage.  Who  can  doubt 
that  an  institution  with  over  eight  hundred  students,  and  a  faculty  of 
seventy,  is  of  a  higher  grade  than  those  above  cited  having  ten  or 
twenty  students  and  two  or  three  in  the  faculty  ?  Yet  this  is  not  al- 
ways tnic  ;  for  I  note  one  inslitution  with  over  Svo  hundred  students 
which  is  known  to  me  personally  as  of  the  grade  of  a  bigh-schooL 
The  siattsiicN  arc  more  or  less  defective,  and  it  would  much  weaken 
the  force  of  ray  remarks  if  I  went  too  much  into  detail.     I  append  the 

^^^  *  Ibes  hMidnd  tad  sUt^-fMir  reported  m,  uiJ  foatjJIr*  not  rt^rud 


A   PLEA   FOR  PURE  SCIEIfCB. 


17 


ToDowing  tables  lii>n-ever,  of  three  htindrccl  ixA  tbirt;  ao-ealled  col- 
lege* ami  utii^'omiues  t 

S16  Iuk)  from      0  to  100  stsdentfl. 
88    "       "     100   "   200 
12    "       «     200   -   300        " 
6    "       «     800  "   600        " 
6  over  SOO 

Of  three  hnodrocl  anil  lw-c-iit)->twa  *o-callci1  colleges  and  nnivenities — 

206  bad    0  to  10  in  the  faculty. 
60    "    10   '•   SO         "        " 
17    "   20  or  over       "        " 

If  the  fltatistica  were  forthcoming — and  poasibly  they  may  exist — 
n  might  also  get  an  idea  of  tho  standing  of  these  inetitntioDi  and 
(heir  approach  to  tho  tmc  nniverrity  idea,  by  thd  average  ago  of  the 
idtolan.  I'oMihly  also  the  ratio  of  number  of  »cholant  to  tcacbcra 
night  be  of  tmme  help.  All  tbe*e  niRthodH  giv«  an  approximation  to 
the  pnuent  atandiug  of  the  ioBtitutioDa.  But  there  is  another  method 
of  attaclcing  the  problem,  which  ia  very  exact,  but  it  only  gives  ns 
the  po»aibilit\fi  of  which  the  in«tittition  is  capable.  I  refer  to  the 
ireolth  of  the  ini!t)tntion.  In  vNtimattng  the  wraith,  I  have  not  in- 
cinded  the  valae  of  grounds  and  building*,  for  Uiin  L«  of  little  impor- 
tance, cither  to  the  present  or  future  etauding  of  the  institution.  As 
good  work  can  be  done  in  a  hovel  as  in  a  palace.  I  have  taken  the 
prednctive  funds  of  the  institution  as  the  haMs  of  estimate.     I  find — 

234  have  Iwlow     «500,000. 
8    «      between  WOOtOOO  and  gl.OOO.OOa 
6    "      over    11,000,000. 

ere  ia  no  fact  more  Bnnly  establiehed.  all  over  the  world,  than 
.  the  higher  education  can  never  be  made  to  pay  for  itself.  Usa- 
the  cost  to  a  eollegei  of  educating  a  yonng  man,  very  much  ex- 
what  be  pays  for  it,  and  is  often  three  or  four  times  as  much. 
I  higher  the  edocation,  the  greater  this  pro|)ortioa  will  be ;  and  a 
ttnivertity  of  the  highest  class  should  anticipate  only  a  small  acoeasion 
to  its  income  from  the  fMS  of  stndenta.  Hence  the  test  I  have  applied 
must  give  a  tmc  n'presrotation  of  the  possibilities  in  every  case.  Ac- 
nrrdtng  to  the  figure*,  only  nixtwn  colleges  and  unlversitie*  have 
tSQO,0O0  <a  over  of  invested  funds,  and  only  one  lialf  of  these  have 
•1,000,000  and  over.  Now,  even  the  latter  snm  is  a  very  small  endow- 
ment for  a  college  ;  and  to  call  any  institution  a  university  which  has 
leas  than  tl.OOO.OlK)  is  to  render  it  absurd  in  tho  face  of  the  world. 
And  yet  more  titan  one  bnndre<I  of  our  InHtiiutions,  many  of  them 
y  respectable  colleges,  have  abused  the  word  "  university  "  in  thia 
aner.  It  u  to  h«  hoped  that  the  endowment  of  the  more  respect- 
I  of  these  institntiona  may  be  increased,  as  many  of  tbem  deserve 
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it ;  and  th«ir  onfortuiuAe  appetUtiou  \aa  probably  been  repcat«d  of 
long  dnc«. 

But  what  sbalt  we  thiDk  of  a  comtutmilj-  that  jrires  the  cbaMer  of 
a  oaivcnity  to  aa  inMitution  witb  a  total  of  t^^OflO  cndowoment, 
two  M>-«alled  profcMon,  and  «igbtu«a  ftluJenU ;  or  anutbtT  with  three 
profesBon,  twehe  HtudvnCs,  and  a  total  of  (37,000  endowment,  movtly 
itiTest«d  in  buildings  !  And  yet  tL«r«  are  very  many  aimitar  inslitu- 
tiotu  ;  therv  being  sixteen  witb  Ihreo  profeMors  or  less,  and  very  many 
iodeud  with  only  four  or  ftTC 

Sueb  t*elA  an  \hvK  could  only  exist  in  a  drtnocnitic  country,  where 
pride  is  taken  in  reducing  cvcrj-cbing  to  a  level.  And  I  may  aW  say 
that  it  <^n  only  exbt  in  the  early  days  of  sucb  a  democracy  ;  for  an 
intelligent  public  will  £oon  perceive  that  calling  a  thing  by  a  wrong 
iinniu  iluen  not  change  ittt  ehaxactcr,  and  that  truth,  above  all  tbingi, 
nhould  b<!  taoght  to  Lhu  youtb  of  ttiv  nation. 

It  may  be  urged  that  all  tbeac  inalitultons  are  doing  good  work  in 
education  ;  and  that  many  young  men  are  thus  tanght  who  could  not 
afford  to  go  to  a  true  college  or  university.  But  1  do  not  object  to 
the  tHlu<^ation — tlioitgh  I  have  no  doubt  an  invevtigatioo  would  dis- 
close cijual  abntinlitica  here — for  it  l*  aside  from  my  object.  But  I 
do  object  to  lowering  the  ideals  of  the  youth  of  the  countrj'.  Let 
them  know  that  they  are  attending  a  school,  and  not  a  nniversity ; 
and  iet  them  know  that  abovo  them  comc§  the  college,  and  above  that 
the  university.  Let  tbem  be  taught  that  they  are  only  balfoeducated, 
and  that  there  arc  pcrwii*  in  tlie  world  by  whose  side  they  are  but 
atoms.    In  other  wordit,  let  tliein  be  taugbt  the  tmtb. 

It  may  be  that  some  ainall  iostitnlions  are  of  high  grade,  eapcci ally 
those  which  are  new  ;  but  who  can  doubt  that  more  than  two  thirds 
of  onr  institutiona  calling  ibomselvcs  colleges  and  univcrsitieit  are  un- 
worthy of  the  name?  Kneb  one  of  these  institutions  has  so-called  pro- 
fesBorti,  but  it  i»  evident  that  they  can  be  only  of  the  grade  of  teach- 
ers. Why  should  tbey  not  be  so  called  ?  'Phe  position  of  tcaeber  is 
an  honored  one,  but  is  not  made  more  honorable  by  the  a«umption  of 
a  falfic  title.  Furthermore,  tbe  multiplication  of  itie  tide  and  the 
case  with  which  it  can  be  obtained  render  it  icareely  worth  striving 
for.  'When  the  man  of  ent^rgy,  ability,  and  perfaapa  genius,  ia  re- 
irardcd  by  the  same  title  and  emolnnientA  as  tbe  commonplace  man 
witb  the  modicum  of  knowledf^e,  who  lakes  to  teaching,  not  beoaose 
of  any  aptitude  for  his  work,  but  possibly  because  lie  ban  not  the  en- 
flfgy  to  compete  with  hi«  follow-men  in  biuuncss,  then  I  say  one  of  tbe 
biduccmonts  for  fir*t-cbuM  men  to  become  professors  is  gone. 

"When  work  and  ability  are  required  for  the  position,  and  when 
the  profesaor  is  expected  to  keep  iij)  with  the  progress  of  his  subject, 
and  to  do  all  in  bis  power  to  advance  it,  and  when  be  is  selected  for 
these  reasons,  then  tbe  position  will  be  worth  working  for,  and  the  suo- 
cvafnl  oompeUtor  will  bo  honored  accordingly.    The  chtvalric  spirit 
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jmimpt^d  Panulay  to  devote  bin  1tf«  to  tlie  tinAy  of  DAture  ma^ 
,l«  a  fvvr  nolilt^  men  to  give  tbeir  lim  to  BcienlJlic  work  ;  Wt,  Lf 
we  in»h  to  i-ul(ivace  tbis  higlicat  class  of  men  in  soit^ncc^  wo  must 
open  a  carver  for  Ibem  worthy  of  tlieir  efforts. 

JoDDj  Lind,  with  Iicr  brautiful  voice,  would  have  cultivated  it  to 
■oaw  extent  in  her  native  villngo  ;  ytit  who  wotild  expect  her  to  travel 
over  tbe  worlil,  and  givi  couccrla  for  uolhliig?  and  how  would  she 
have  been  able  to  do  so  if  she  had  wished  ?  And  so  the  Mien* 
tiflo  man,  whalevL'r  his  calural  talents,  must  have  iDBtruments  and  a 
Sbrarf,  and  a  suitable  and  re^ipcclablo  salary  to  live  apon,  before  h« 
H  able  to  oxen  himself  to  his  full  enpa«ily.  This  is  true  of  advnnoo 
b  all  the  higher  departments  of  haman  liuirning,  and  yet  something 
mm  ia  necessary.  It  is  not  Iboao  in  this  country  who  receive  the 
brg««t  salary,  ami  hare  positions  in  the  richest  colleges,  who  have  ad- 
nnoed  tb>^ir  subject  the  most :  men  receiving  the  highest  salaries, 
■od  ocoapfing  the  profemor^a  chair,  are  to-day  doing  absoluU'ly  notb- 
i^  in  pur«  science,  bnt  are  striving  by  the  commercial  applications  of 
titt&r  science  to  incresM  tbirir  alre:idy  large  salary.  Sa«h  porsnits,  as 
1  have  aaid  Wforc,  are  honorable  in  Ihi-ir  proper  place  ;  but  the  duty 
of  a  pTofpKMjr  is  to  advance  bis  science,  and  to  set  an  example  of 
para  and  true  devotion  to  it  which  shall  demonstrate  to  bis  studcnM 

■^nd  thu  world  that  there  is  something  hiqh  and  noble  worth  living  for. 

^Hioney ■changers  are  often  respectable  men,  and  yot  they  were  once 

^Beverely  rcbnkcd   for  carrying  on   their  trade  in  the  eonrt  of  the 

^temple. 

Wealth  does  not  constitute  a  nnivenity,  buildings  do  not:  it  is 
the  men  who  constitute  its  faculty,  and  the  students  who  learn  from 

^^hom.     Il  is  the  last  and  highest  step  which  the  mere  student  takes. 

^B^e  goes  forth  into  the  worid,  and  tbo  height  to  which  ho  rises  has  been 

^Riflaenirrd  by  the  ideals  which  be  has  oonsciouitly  or  nnconsciouitly  im- 

^rtribed  in  bis  aniversity.  If  the  professors  under  whom  he  hxn  studied 
have  been  high  in  their  profession,  and  have  themselves  had  high 
idvals  ;  if  they  have  contidered  the  advance  of  their  particnbu-  subject 
their  highest  work  in  life,  and  arc  themselves  honored  for  their  intel- 
kct  throngli'ial  the  world — ihc  student  i?  drawn  toward  that  which 
U  higb'-xt,  and  ever  after  in  life  has  high  ideal<i.  But  if  the  rtudcnt 
is  taught  by  what  are  sometimes  called  good  toacbers,  and  teachers 
only,  who  know  little  more  than  the  student,  and  who  are  often  sur- 

,  p«Med  and  even  despised  by  him,  no  one  can  doubt  the  lowered  tone 
of  Itis  mind.  Tfc  finds  that  by  bis  feeble  efforts  he  can  Huri>aH3  one 
to  whom  a  nniversity  has  given  its  highest  honor  ;  and  he  begins  to 

I      think  that  hu  himself  is  a  bom  gcniuN,  and  tlie  incentive  to  work  is 
gone.    He  i*  great  by  the  side  of  the  mole-bill,  and  doea  not  know 
monntain  to  compare  himself  with. 

A  itnivcnity  should  not  only  bavo  great  men  in  its  faculty,  but 
Kit  nmnerooa  minor  profcMon  and  assistantsof  all  Idnds,  and  sbonld 
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encoorftgo  the  liigbcat  vork,  if  for  no  other  reason  than  to  euoocingt 
tho  atudcnt  to  kU  liigbiwt  dTort^ 

But,  assuming  that  the  profeMor  liaa  bigh  idvatii,  wealth  Eucb  as 
only  a  Xxc^e  and  \a^  university  can  oommand  U  uuciswary  to  allow 
bim  tbo  fullest  (loTolopmvnt. 

And  this  18  ap«oia]ly  ko  io  oiir  scicnco  of  phTsic*.  In  the  carif 
days  of  irhyuoB  and  ebemuitry,  many  of  tbo  fundamenlat  cxpmmonM 
oould  be  perfonned  with  the  Bimplest  api^arituii.  And  ho  we  often 
find  the  oames  of  Wollaston  and  Faraday  mentioned  u  Deeding 
scarcely  anything  for  tbcir  rascArchoa.  Much  can  even  now  bv  dons 
with  tho  aimplHt  apparniiiN  ;  aiid  nobody,  except  the  utterly  iucompe- 
tent,  need  atop  for  want  of  it.  But  tlio  fact  remains,  that  one  can 
only  be  free  to  ioveetigate  in  all  departnivnta  of  uhi^miMtry  and  phviucs, 
when  he  not  only  bas  a  complete  laboratory  at  Iiitt  command,  bat  a 
friend  to  draw  on  for  th«  vxpcoiws  of  each  experiment.  Thai  aJmpluct 
of  the  <lc|KirtmcDU  of  phy«ic)t,  naiDc)y>  astroDoniy,  has  now  reaclii-d 
auuh  p<^[fixaioD  that  nobody  can  expect  to  do  much  more  in  it  with- 
out a  perfectly  equipped  ohoervatory  \  and  even  thU  would  b«  useleta 
witliout  an  income  aufficienl  to  employ  a  corps  of  aaslManU  to  make 
the  obiM'rvations  and  compulations.  Hut,  even  in  this  sitnpleBtof  pbya- 
ical  subjects,  there  is  great  misundcrstauding.  Oar  conntry  baa  very 
many  cKcellont  oWn,'atoric«  :  and  yet  little  work  la  done  in  compari- 
son, l>ccauKe  no  provision  hai  been  made  for  maintaining  the  work  of 
the  observatory ;  and  the  wealth  which,  if  concentrated,  migbl  have 
made  one  effective  obscrratory  wtiich  would  prove  a  benefit  to  axtro- 
nomical  science,  when  Mattered  among  «  balf-doien,  merely  fumiahen 
tcU-Mcopos  for  the  people  in  the  surrounding  region  to  view  the  moon 
with.  And  here  I  ririke  the  lcey>notc  of  at  least  one  ncvd  of  our  conn- 
trj',  if  slie  would  stand  well  in  Baieno&  .  .  . 

Aincricaita  have  shown  no  lack  of  invention  tn  small  things ;  and 
the  same  spirit,  when  united  to  knowledge  and  love  of  eciencc,  be* 
oomes  the  spirit  of  research.  The  telegraph  operator,  with  his  timiled 
knowledge  of  electricity  and  its  laws,  naturally  turns  his  attention  to 
the  improvement  of  tlie  only  electrical  inatrumimt  he  knows  anything 
about ;  and  his  reseaiehes  would  be  confined  to  tho  limited  splicre  of 
lus  knowledge,  and  to  tho  simple  laws  with  which  he  is  acquainted. 
But  as  bis  knowledge  increases,  and  the  field  broadens  before  him,  aa 
he  ftudii,<9  lite  mathematical  theory  of  the  subject,  and  tlie  electro- 
magnetic theory  of  light  loses  the  dim  hue  due  to  diatance  and  be- 
comes  his  constant  companion,  the  telegraph  instrument  becomes  to 
him  a  toy,  and  his  effort  to  discover  something  new  becomes  reaearcb 
in  pnrc  science. 

It  is  uxclna  to  attempt  to  advance  sdenoe  until  one  haa  mastered 
the  science :  he  must  step  to  the  front  before  his  blows  can  tell  in  tho 
strife.  Furthermore,  I  do  not  believe  anybody  can  bo  tborongh  in  any 
dqiartment  of  Kienoe  wiihoui  wishing  to  advance  it.    In  tho  etndj  o( 
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Int  ia  known,  in  the  reailiiig  of  the  scientific  journalx,  md  tlio  disciu- 
twoB  therein  contained  of  the  curn.'iit  KvicntiGo  questions,  one  would 
obuin  an  impnUa  to  work,  even  thougU  it  ilid  not  before  exist.  And 
the  HaiDfl  ^trit  which  prompted  bim  to  teck  whm  wan  already  known 
Tonld  Ruiku  bim  wish  to  know  the  unknown.  And  I  may  nay  that  I 
Dever  mut  ft  eiuw  of  thorough  knowledge  in  my  own  tcienco,  except  ia. 
tbe  caw  of  well-known  investigators.  I  have  met  nien  who  talked  \ 
veil,  and  I  bate  somelimoi  ukeil  mytelf  why  tbey  did  not  do  ramc- 
thing ;  but  further  knowlvdgo  of  tJwir  character  ban  »bown  me  th« 
nt|ie74«i*lity  of  their  knowledge.  I  am  no  longer  a  believer  in  men 
wbo  eonld  do  •oraething  if  they  would,  or  would  do  HDmciliing  if  tbey 
had  a  cliancc.  Tbey  are  impoatora.  If  tbe  true  spirit  is  there,  it  will 
Aow  ilavlf  in  spite  of  circumstances. 

As  I  remarked  before,  tbu  invmligator  in  pnrv  acionee  is  iiaually  a 
profeasor.  lie  must  tea«h  as  well  as  invMligate.  It  ts  a  ijuntii^n 
which  baa  b«en  discussod  in  late  years  m  to  whether  ihc^e  two  func- 
tiooa  would  better  be  combined  Jn  the  same  individual,  or  separated. 
UsBOBM  to  be  tbe  opinion  of  most  that  a  certain  amount  of  teaching 
keondacive,  raiber  than  olbcrwiso,  to  the  spirit  of  research.  I  myself 
tUak  that  this  is  tnif,  and  I  slionld  myself  not  like  to  giro  up  my 
duly  lecture.  But  one  mnat  not  be  overburdened.  I  suppose  that 
Ihs  tnie  solntion,  in  many  casca,  would  be  found  in  the  muUJ plication 
ifsMitHnfir.  not  only  for  the  work  of  ie»cbiiig,  but  of  rcHearch.  Some 
mm  are  gifted  with  more  ideas  than  they  can  work  out  with  their 
on  hands,  and  the  world  is  Icsing  much  by  not  supplying  them  with 
nXn  bands.  Life  is  short :  old  ago  comes  <)uickly,  and  the  amount 
cw  pair  of  hands  can  do  ia  very  limited.  What  sort  of  Khop  would  i 
llui  be,  or  what  sort  of  factory,  where  one  man  had  to  do  all  tbe  work 
with  his  own  handaf  It  it  a  fact  in  nature,  which  no  democracy  can 
tkkBge,  thai  men  are  nol  equal—that  some  have  brains,  and  some 
bands.  And  no  idle  talk  about  equality  can  ever  subvert  the  order  of 
tbe  UBtterse. 

I  know  of  no  institution  in  thhi  country  where  assistants  are  sup- 
piiod  to  aid  directly  in  research.  Yet  why  should  it  not  bo  so  ?  And 
STsa  tbtt  alwence  of  assistant  professors  and  a^ialanls  of  all  kinds  to 
lid  Id  teaching  ia  very  noticeable,  and  must  be  remedied  before  we 
<u  sxpect  mnch. 

There  are  many  physical  proMoms,  Mpecially  those  requiring  exact 
■MHurementa,  which  can  not  be  carried  out  by  one  man,  and  can  only 
be  snocmsfDlly  attacked  by  the  most  elaborate  apparatus,  and  with  a 
faD  corps  of  assistants.  Such  are  Itegnault's  experiments  on  the  fun- 
damental law*  of  gaaes  and  vapors,  made  thirty  or  forty  years  ago  by 
■id  from  the  French  Govcmracnt,  and  which  are  the  standards  to  this 
day.  Although  these  experiment*  were  made  with  a  view  to  the  prac- 
tkal  ralntUtion  of  the  steam-engine,  yet  they  were  carried  out  in  such 
s  broad  spirit  that  they  have  been  of  tbe  greatest  theoretical  uso. 
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Again,  what  would  aatmnomj-  have  done  without  Iho  cndonnnents  of 
observatories?    By  their  mcanH,  that  Ecicncv  has  b«como  thi>  most  per- 
fect of  jUI  branches  of  phj-nic?,  as  it  slionltl  be  frnm  its  gimplicjrr. 
There  U  no  doubt  in  my  mind  thai  «imitar  inslituiigiia  tar  (rther 
bnoeha  of  pbyslcii,  or,  better,  to  include  the  whole  of  pliyaivi^  would 
l1>o  equally  •lucc^ssful.    A  lar^  and  |>erfectly  equipped  ph jaical  laboit' 
Itory,  with  its  largo  revenues,  its  corps  of  professors  and  assistants,  and 
its  macbioe-shop  for  the  construction  of  new  apparatus,  would  be  able 
I  to  advance  our  scienoo  quite  as  much  as  endowed  obscrratories  have 
^■stroDORiy.    But  such  a  tid>oratory  should  not  \tc  founde<I  rashly,    llie 
value  will  dc|H-[id  Mittrely  on  the  pbysicint  at  its  bead,  vOio  luu  to  dc- 
,  viftu  the  plan,  and  to  atari  it  into  practical  working.     Such  a  Bum  will 
Mlways  be  rare,  and  can  not  always  be  obtained.    After  ono  bad  been 
suceesaftilly  started,  others  could  follow ;  for  imitation  requires  little 
brains. 

One  coold  not  bo  certain  of  getting  tbe  pro]>cr  man  every  time,  bnt 
the  means  of  appointment  should  be  most  carefully  studied,  »o  aa  (o 
secure  a  good  average.  There  can  be  no  doubt  that  the  appointmeat 
stiouM  rc»t  with  a  scientific  body  capable  of  jud]*ing  the  highest  vork 
of  each  en  n  did  ate. 

Should  any  popular  clement  enter,  the  person  cboscn  would  b« 
t«Itbcr  of  tlifl  litcnwy-scientifio  order,  or  tlio  dabbter  on  the  outskirts 
pwbo  prcsmta  bis  small  discoreries  in  tbe  most  tfaeatrioal  manner. 
IVhat  ifi  ri'^)ntr«d  in  a  mau  of  depth,  who  has  such  an  insight  into 
physical  science  that  he  can  tell  when  blows  will  best  tell  for  its  ad- 
vancement. 

Such  a  grand  laboratory  an  I  de»critie  doc«  not  exist  in  the  world 
at  present  for  the  study  of  phyHics.     But  no  trouble  has  ever  been 
nound  in  obtaining  means  to  endow  astronomical  science.    Kverybody 
caw  apprct-inte  lo  some  extent  tbe  value  of  an  observatory  ;  as  astron- 
omy U  the  simplest  of  scientiiio  subjects,  and  has  very  qittckty  reached 
a  position  where  elaborate  instruments  and  costly  computations  are 
i-necossary  to  further  advance.    The  whole  domain  of  pfayvics  it  so  wide 
nhat  workers  bave  hitherto  found  enough  to  do.     But  it  can  sot  al- 
Iwajs  be  so,  and  the  lime  has  even  now  arrived  when  such  a  grand 
naboratory  dhould  be  founded.     Shall  our  cotmtry  take  the  lead  in  this 
matter,  or  shall  we  wail  for  foreign  countries  to  go  before  1    Tbey 
will  be  built  in  the  future,  bnt  when  and  how  is  the  queMion. 

Several  institutions  arc  now  putting  up  laboratciriiM*  for  pbyalcB. 
They  arc  mostly  for  ti-acbing,  and  we  e-ftu  expect  only  a  compar- 
atively nmatt  amount  of  work  from  most  of  them,     (tut  they  show 
progress ;   and,  If  tbe  progress  be  as  quick  in  this  direction  aa  is 
bothers,  we  should  be  able  to  ace  a  gmat  change  before  tbe  rod  of 
FOur  lives. 

An  stated  before,  men  arc  infliiencc<l  by  the  sympathy  of  those 
with  whom  tbey  come  in  contact.    It  Is  impos*ibte  to  immediately 
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^pSge  pabltc  opinion  in  our  favor ;  and,  indeed,  we  ntwt  nlmtjrg 
Hflt  to  k-ad  it,  and  not  be  gatdcd  by  it.  Vot  pure  soience  Ia  tbo 
ptoiwer  who  most  not  bovor  about  citi«ii  and  civilized  oonntries,  bat 
muA  itrike  into  nnknown  forofts,  and  climb  tbo  hitbrrto  inaccnsiblo 
monntaini  vbicb  load  to  and  eommaod  a  riuw  of  tbv  promised  land — 
tlu  land  wbiob  svience  promiMs  tia  in  tbe  future ;  whidi  itbaU  oot 
aa\j  6ow  with  mUlc  and  honof,  bnt  shatl  give  uh  a  better  and  more 
glorions  idea  of  tiis  wonderfnl  gniveree.  AVe  mnst  creat*  a  public 
opinion  in  our  favor,  bnt  it  need  not  at  firat  bo  tbe  general  public. 
We  mnst  be  contvntcd  to  stand  aside,  and  soo  tho  lionun  <>r  thv  world 
for  a  time  given  to  oar  inferion  ;  and  muot  be  better  contented  with 
tbo  approval  of  oar  own  consciences,  and  of  tbo  verj  few  wbo  are  ca- 
pable of  judging  our  work,  than  of  the  whole  world  besides.  Let  us 
look  to  the  other  physicintH,  not  in  our  own  town,  not  in  our  own 
country,  but  in  the  wbole  world,  for  the  words  of  praise  which  ar«  to 
eoconrage  us,  or  the  words  of  bUme  wbiob  are  to  stimnlate  us  to  re- 
newed rffort.  For  whnt  to  as  is  tbo  praif«  of  tho  ignorant?  Let  na 
Join  to^tb^T  in  tlie  boiidit  of  our  wientific  »x-ielie)t,  and  encourage 
each  Dtber,  as  we  are  now  doing,  in  tbu  purnuit  of  our  favorite  study  ; 
knowing  that  the  world  will  some  time  rooogiiixe  our  ser>ic«8,  and 
knowing,  also,  that  we  constitute  tbe  most  important  clement  in 
human  progreaM. 

Bat  danger  u  abo  near,  even  in  our  rocie4ies.  Wlien  tbo  avernge 
tone  of  the  »ocicty  is  low,  when  tlio  highest  honors  are  given  to  the 
modioere,  when  third-class  men  arv  bold  np  as  cxaniphit,  and  when 
trifling  inveulions  arc  magnilliil  into  scientific  diiii;^>v('rics,  then  the 
Intkienoe  of  such  societies  is  prejudioiaL  A  yoang  acicntutt  attending 
the  meetings  of  such  a  society  soon  gets  perverted  ideas.  To  bis 
mind,  a  mo!o-bill  is  a  moontain,  and  the  mountain  a  mole-hill.  Tho 
small  inventor  or  tliv  local  celebrity  risoe  to  a  greater  height,  in  faia 
mind,  Uian  the  great  lestlcr  of  science  in  somo  foreign  land.  Ho 
gauges  himself  by  the  mole-hill,  and  ■»  satisfied  with  his  stature ;  not 
knowing  that  ho  is  bnt  an  atom  in  companion  with  the  mountain, 
nntil,  perhaps,  in  old  age,  when  it  is  too  late.  But,  if  the  sixc  of  tho 
mounuin  had  been  seen  at  first,  tbe  yonng  scientist  would  at  leant  have 

en  stimulated  in  his  endeavor  to  grow. 
Wi!  can  not  all  be  men  of  genius ;  but  we  can,  at  least,  point  them 
mn  to  those  around  us.  We  may  not  be  able  to  benefit  soicneo  much 
ovraelree ;  bat  we  can  have  high  ideals  on  the  lubjcct,  and  instill  tbcm 
hito  those  with  whom  we  oome  in  contact.  For  the  good  of  ourselves, 
for  the  good  of  our  country,  for  the  good  to  the  world,  it  is  incumbent 
on  na  to  form  a  true  estimate  of  the  worth  and  standing  of  penons 
and  things,  and  to  set  before  our  own  minds  all  that  is  great  andgood 
and  noble,  all  that  is  most  important  for  scientific  advance,  above  the 
muo  and  low  and  nnimportanL 

It  is  very  often  said  that  a  man  has  a  right  to  hts  opinion.    This 
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miglit  be  true  for  a  man  on  x  dosert  iHlftnd,  nrboee  error  would  inSu- 
Aoco  only  liimsvlf.  But  vlivn  be-  opcn:«  his  lips  to  iiutnct  otbers,  or 
cvvn  ii'h«n  hv.  itignifii-^  biH  opiniurui  by  liu  daily  life,  Uicn  lit'  i^  ilim-tly 
responsible  for  all  bta  errors  of  Judgment  or  fact.  He  liaa  no  rigbt  to 
think  a  roole-bill  as  big  as  a  mountain,  nor  to  teaob  it,  any  more  iban 
he  has  to  think  the  world  flat,  and  teach  tbat  it  is  eo.  The  facta  and 
lawn  of  our  «cicn<;o  have  w>t  equal  importance,  neither  have  the  men 
wbo  ealtivato  thu  itctence  at^faiftvAd  pqaal  rcsnlts.  One  thing  is  greater 
than  another,  and  we  have  no  rigbl  to  neglect  tlw  order.  Thus  dial) 
our  minds  be  guided  aright,  and  our  efforts  be  toward  that  which  ia 
the  highest. 

Then  shall  we  see  that  no  pbyaieist  of  tlie  first  class  has  ever 
cxiMod  in  tliia  conntry,  that  we  must  look  to  other  conntriea  for  our 
leaden  in  tliat  Kabject>  and  tJiat  the  few  excellent  workers  in  our 
country  must  receive  mosy  aeccMtionM  from  without  Ixifora  tbcy  can 
coRititute  an  American  science,  or  do  their  share  in  the  world's 
work.  .  .  . 

We  call  this  a  free  country,  and  yet  it  U  tlie  only  one  wlicre  tlicre 
is  a  direct  tax  upon  the  pursuit  of  science.  The  low  state  of  pure 
science  in  our  conntry  may  possibly  be  attribnted  to  the  youth  of  the 
country ;  bat  »  direct  tax,  to  prevent  the  growth  of  onr  country  ia 
llint  mbjcct,  can  not  bo  looked  upon  aa  other  than  a  deep  dingracit.  T 
n'fcr  to  the  fluty  upon  foreign  books  and  periodienl*.  In  <iur  Kcionce, 
no  booko  sboro  elementary  ones  havo  ever  been  pul>lijilied,  or  are 
likely  to  bo  published,  in  this  coiinlry  ;  and  yet  every  teacher  in 
pbysica  muot  have  tb^m,  not  only  in  the  eoUege-librory,  but  on  his 
own  shelves,  and  must  pay  the  Qoremmeot  of  this  country  to  allow 
him  to  use  »  portion  of  his  small  salary  to  buy  that  which  is  to  do 
good  to  the  whole  conntry.  All  freedom  of  intcroourso  which  U 
iiecesiinry  to  fo*t*T  our  growing  science  lit  thus  bniken  off ;  and  that 
which  might,  in  lime,  rcliere  onr  connlry  of  its  mediocrity  is  nipped 
in  the  bud  byourOoTcnimcnt,  which  is  most  liberal  when  appealed  to 
directly  on  scientific  subjects.  One  wonld  think  (hat  books  in  foreign 
langaages  might  be  admitted  free  ;  but,  to  please  tbo  hatf-di>itcn  or  M 
workmen  who  reprint  German  books,  not  seientilic,  our  fpen*  inter- 
course Willi  that  country  in  cut  off.  Our  ecicntifio  a»oeiaiion«  and 
Mmeties  must  make  thcmselTc*  hoard  in  this  matter,  and  show  those 
in  authority  bow  the  matter  staada,  .  .  , 
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BUT,  in  Crikcing  the  caa«eH  wliicli  loA  to  the  preseot  develi>i>moiit  of 
tbe  fioitWD-vice,  we  should  not  ovi-rlook  (ho  workiDji:  of  aoothur 
principle  which  I  must  c»U  »  raaetion  nguiuit  tlti;  vfTcct  of  a  wrong 
remedy.  We  cao  not  serve  our  cause  by  ij^oring  Jt^  weak  pointl^ 
for,  if  we  perrist  Ed  closing  our  eyes  to  the  sigDiflcance  of  oar  mistake*, 
oar  enemies  will  Dot  fail  to  profit  hj  our  blindness.  We  c*n  not  work 
in  the  ilkik.  Id  order  to  reach  our  goal,  wo  ntnat  see  our  way  «lear  ; 
and  I  truU  that  no  earnest  fellow -laborer  will  miscoiutrue  my  motire 
if  I  dare  to  aay  tbe  whole  truth. 

The  ciMter  is  this :  At  a  time  when  the  dvilixation  of  antiquity 
had  become  extremely  corrupt,  a  society  of  ethical  reformeni  tried  to 
find  the  panacea  for  rice,  as  we  now  seek  the  remedy  for  intva)|)«ranoc. 
Bat,  instead  of  recogninng  the  local  causes  of  the  evil,  tbey  ascribed 
it  to  tb«  general  penersity  of  the  hnmnn  heart.  Tbey,  too,  failed  to 
distinguiah  between  natural  appetites  and  morbid  appetencies,  and, 
tnisl«d  by  the  glaring  consequeDocs  of  pCTTcrlod  paaaions,  they  coo- 
ceived  tbe  onhappy  idea  that  mau's  natumi  instincts  are  bis  natural 
eaeciiies.  In  order  to  crush  a  few  baneful  nightshades  and  poppy- 
bloasontfl,  they  began  a  war  of  extermination  againat  the  flowars  of 
Una  earth.  But  tliat  attempt  led  to  an  unexpected  result :  tbe  soil  of 
tbe  trampled  fields  engendered  weeils  tliat  were  far  harder  to  destroy 
than  tb«  noxious  herbs  of  tlie  old  flower-garden.  Tbe  woutd-be  re- 
fannfln  bad  overlooked  the  fact  that  it  is  easier  to  pervert  than  to 
wpprsBi  a  natural  instinct ;  but  the  history  of  tbe  last  twelve  hundred 
baa  illustrated  that  truth  by  many  dreadful  examples.  The  sup- 
lon  of  rational  frcvdom  led  to  anarchy.  Celibacy  became  the 
mother  of  the  ugliest  vicea.  Tbe  attein]>t  to  suppress  the  pursuit  of 
njtanl  science  led  to  the  pursuit  of  pseudD-scienofr— Mtrology,  n<'ero- 
niBcyi  and  all  sorts  of  dire  chimeras.  The  suppression  of  hanniess 
plaaanrcs  haa  always  fostered  the  penchant  for  vicions  pleasures.  Tbe 
anslvriiy  of  the  Stoics  helped  to  propagate  the  dtjctrines  of  Epicurus  ; 
fat  lalnm  the  era  of  the  Huabalitc  ascetics  was  followed  by  the  rlotH  of 
the  Bcj^dad  caliphate ;  and  tlM>  open  licmttouKness  of  the  Engti^  anti- 
Poritana,  as  well  as  the  secret  csceases  of  thtiir  northern  neighbors,  can 
be  (GstinetJy  traced  to  the  mistaken  zeal  of  the  party  which  had  waged 
along  and  unrvlenting  war  against  every  form  of  pbvKiciil  pleasure, 
■ad  luipcd  to  find  salvation  in  the  suppression  of  all  natural  dcaires. 
That  doctrine  haa  never  become  the  poTmaneul  faith  of  any  Aryan 
nation,  tkongh  now  and  then  it  has  reached  a  local  ascendency  which 
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made  it  s  grieroos  addition  to  tb«  evils  it  propuMtl  lo  cure.    More 

thaD  fifteen  handred  f  ean  ago  the  Emperor  Julian,  and  even  St  Clem- 

L  ena  Alexaudrinti^,  denounced  the  absurdities  of  tlie  Marcioiiiiv  (iiiOKtics, 

Ivho  "abtttnincd  from  marriage,  the  pursuit  of  worldly  advantaged,  and 

IftU  temporal  pleivurr-j,"    Tbc  original  rigor  of  tho«o  dogmas  could  not 

'  maiDtain  ilaelf  against  tho  bealthin-  iniitincu  of  mankind  ;  but  what 

tbey  lost  in  consistency  they  made  up  in  aggrcssivencHi :  an  inftncolial 

sect  of  th*  last  century  attempted  to  enforce  upon  others  what  the 

llarcionitcB  practiced  in  private,  and,  while  the  Syrian  ascetics  preferred 

tbc  dMcrt  to  tbe  world,  the  Scotcfa  aacetica  tried  to  tnm  the  world  tnUi 

a  dtuert. 

"  A<:cording  to  that  eode,"  saya  th«  author  of  tbe  *'  History  of 
Civtlization,"  "  all  the  natural  affectionji,  all  aocial  pleasun^  all  umnse- 
menU^  and  all  tlie  joyous  instincts  of  the  human  heart,  were  unfnL 
Tlwy  looked  on  all  comforts  aa  wicked  in  thcmselrea,  merely  becasse 
they  were  romforts.  Tin-  great  object  in  life  was  to  be  in  a  state  of 
coutitanl  affliction  ;  ■  .  .  whatever  pleased  tbc  kiiks  was  to  bo  sns- 
peeled,  it  mattered  not  what  a  man  lik«d  ;  tlie  mere  fact  of  his  liking 
it  made  it  sinfuL  ^yhatever  was  natural  was  wrong.  It  was  wrong 
to  take  pleasure  in  beautiful  scenery,  for  a  pious  man  had  no  concern 
vith  sncli  matters.  On  Sunday  it  was  sinful  to  walk  in  the  fields,  or 
in  t]io  meadows,  or  enjoy  fair  weather  by  ritting  at  the  door  of  your 
own  houvc." 

"  WbiiU'vor  wan  natural  was  wrong" — though  even  the  rxtn-ntisla 

of  that  Kcbool  might  have  shrunk  from  the  conaatenoy  of  their  Syrian 

exemplar,  who  forbade  his  anchorites  to  sleep  twic«  under  the  same 

^Bn^  Ie«rt  their  spiritual   interesta  ahoold  be  imperiled  by  an  undue 

|i>ffeotion  for  any  earthly  object  I 

If  it  were  possible  that  sncb  dogmas  coald  ever  again  oTcrpower 
tiic  common  sense  of  mankind,  we  should  welcome  tlie  poiKon-mania 
as  the  lifMtr  evil,  for  ii  is  b«iier  lo  seek  hnppineis  by  a  wrong  road 
than  to  abandon  tlio  search  altogether.     It  i.i  belter  to  taste  a  forl)i<I- 
den  fmit  than  to  destroy  all  jileasant  trees.     But  it  is  imposaible  that 
such  cbtmeras  abotUd  have  aurrived  their  native  night.     After  the  ter- 
atible  experience  of  tbc  middle  agc«,  it  is  iropo«eible  that  any  sane  per- 
piaon  should  fail  to  re^'ogniHt  the  significance  of  the  mistake-,  and  we  csn 
not  hope  to  maintain  the  field  againitt  tbo  opponents  of  temperance  till 
we  have  deprived  tbem  of  their  most  effective  weapon  :  we  must  fur- 
nish practical  proofs  that  tbey,  not  we,  are  the  enemies  of  human  hap- 
piness ;  that  we  make  war  upon  vice,  and  not  npon  harmless  pk-asurcs. 
It  is  a  significant  fact  that  in  every  civilixc^l  country  of  this  earth 
|4ninkonness  is  rarest  among  the  olassc*  who  have  other  and  better  coo- 
'Tivial  resources.     In  the  Unilc*!  States,  where  the  "almisbty  dollar"* 
confers  nidiniitm)  privileges,  the  well-to-do  )>eople  are  the  mo«t  tcmper- 
kste  in  the  world,  the  poor  the  most  intemperate.     In  Turkey,  where 
Mile  lower  elasses  are  indulged  in  many  paalimea  which  arc  considered 
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below  tlte  dignity  of  an  ^endi,  the  poisou-vico  U  nctaallf  confined 
to  tbo  upper-t«n  :  temperance  roigns  in  tbe  cotugc,  while  opiom- 
MDoking  and  secret  dmn-drinlcing  prcrail  in  the  |)«JaM:.  In  Scotlaod, 
when  all  olaawa  lure  to  oonfonn  to  tlio  moral  bj-UwA  which  diMoun- 
t«nanee  boUday  rccrmttum,  total  abitliii«nco  ut  extremely  rar&  Foi^— 
**Xature  will  have  lii^  revenge,  and,  when  the  niu«t  ordinary  and  barm- 
loB  recroatioiiK  uru  forbidden  as  iinfal,  is  apt  to  M.-uk  compcDsatioQ 
in  indalgrnova  which  no  moralist  woold  be  wilting  to  condone.  The 
charge  brought  against  tbe  Xovattana  in  tbo  early  ages  of  cbe  Church 
can,  with  equal  plausibility,  bo  brougbt  against  tbe  Puritana  in  our 
own  dsy.  One  vicv,  at  nil  oveiita,  which  CbriiituinN  of  i-rory  eobool, 
u  well  as  non-Chriiituui  moralists,  are  agreed  in  condeiuniug,  is  re* 
put«d  to  be  a  «|iecia]  opprobrium  of  Scotland ;  and  the  strictest  ob»crv< 
mnce  of  all  chose  minute  and  oppressive  Sabbatarian  regulatioas  to 
Whicli  we  referred  just  now  baif  been  found  compstible  with  coDee-> 

iling  the  day  of  rest  to  a  quiot  but  nntimilvd  n«8imiliition  of  tbe 
Iquid  wbicfa  inebriates  but  docs  not  cbeer.  And  under  tlic  old  r^/im^ 
to  be  dnink  in  private,  tlWDgh  of  course  not  sanctioned  as  allowable, 
would  have  bcf  n  accounted  a  far  less  hetuouA  outrage  on  the  dignity 
of  the  Salibaib  than  to  whialle  in  the  public  street." — (The  "Saturdav 
lUriew,"  July  19, 1879.  p.  75.) 

There  is,  indeed,  no  doubt  that  tJiu  "  snuffling,  whining  saints,  who 
groAoed  in  epirit  al  the  night  of  Jaok  in  ilio  Grt-ca,"*  have  driven  w 
many  plea«urc-aeckcn  from  tbe  play-ground  to  the  pot-bouxeas  des- 
potism biLH  turned  freemen  into  outlaws  and  robbers.  For  the  practi- 
cal allcniauve  is  not  between  ccmventicles  and  rom-riots,  but  between 
healthful  and  baneful  pastimes.  Before  wo  can  begin  to  cradicale  tbe 
poiaon-habit  wc  muHt  make  reform  more  attractivo  than  vice  ;  and,  Ba 
long  as  the  champions  of  teinperauec  abut  tlieir  eyes  to  tlie  Mignificanco 
of  that  truth,  thttir  legislative  enactments  will  always  remain  dead-letter 
laws.     Our  worst  defects  we  owe,  in  fact,  less  to  the  shrewdness  of  our 

iT-brewinR  opponents  than  to  the  blindoess  of  our  Sabbatarian  allies. 

.  free  Sunday- garden,  with  xo^logical  curiositicH,  foot-races,  and  good 
,  would  do  more  to  promote  tfao  cause  of  temperance  than  a  wholo 
'■nny  of  Iludibras  ieviT^ts.t 

"  UuaiaUx'*  ** niiuir,"  ToL  I.  p.  m. 

'  E>Fi7  oae  who  ooiuMora  Um  •orld  m  U  n«llj  ciliiiii,  uiil  sot  tm  it  ippnin  [a  th« 
>  at  aix(k«  aail  •rotlmmlslttu,  must  liBir«  cdnrlaoed  liui)«eU  Hial,  ia  grMi  iowm, 
!  malUtuilM  ttl  OMEi  ut  ^11  cUmm  km)  *11  cbsncun  arc  ma«atd  lof^tlwr,  Mid  nhen 
•  an  iiuninwnblc  ntwi^r^  iwj*nMd  frcim  kll  dmnt^Ic  t!«i»  nnd  n«i:ii|minnii,  public 
iiiiiiwiiMiiitii  of  in  rtcitiog  onVr  are  aliulnWly  tifiximrj,  ami  thu(,  irViilc  thrj  arc  often 
Bn  nktolB  tMt  Ibt  oocssiaa  nl  •'!],  lo  «iippr»w  tlinn,  «■  wai  Anna  bv  the  rtiiitaiu  of  IIm 
Piaiii— ■lallli.  b  fliaptj  lo  pluacir  M  linnHiiM*  porUon  of  the  populalion  tnio  the  ImrcK 
da0te  af  Hat."—1UAj. '  IliHoi?  of  Ratiusatbiia,-  wf\. ».  ^  'ta6  (r/  ibiJ.,  nA.  11,  Pl  300.) 
-Br,"  «I(I  Johnscm,  "  I  «tD  a  gnjal  Irienil  »  pnl.llo  muiaeaienia,  for  ihcj  k<«p  pcoplo 

I^M  rira.'''-<"B»*«"-''  P-  ''■-) 

H  -  Inniif  TiKgif anl  muBdum,  InitMiidinnqBA  M<quustiir."— Ciorduio  Bnuw  (Uorft  Oar- 

Bin,  -WtlinacfeBumiic,'*  p.  no). 
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IndiTiditalii,  too,  Hhould  \k  trcattMl  on  tlut  plan,  and,  next  to  abso- 
lute ftbttlinenci!  frum  Htimulating  poi«on«,  tho  most  i«sratial  conditJon 
of  a  pvrmaneut  cure  is  a  liberal  allowanee  o/  h'ahhful  tttmulanU,  in 
the  fonn  of  diverting  pastimes  and  out'door  exL-rcistc.  For  tlic  chic( 
danger  of  a  ri}la|)c«  is  not  the  attractit-eoeM  of  intoxicatton,  but  tlii 
misery  of  the  after-effect,  the  deprenaing  reaction  that  foUuTTc  upnn 
lh«  abnormal  cxritomcnt,  and  for  Ecvoral  wc«ks  seems  daily  to  gain 
Htrcn^h  agiiinKt  tliv  rfformatory  rexolvvs  of  the  p«nitenL  This  apathy 
of  tho  un»tiinulai4.-d  Hf  tt«ni  can  becomu  moro  intolerable  than  poailire 
pAln,  and  embitter  existence  till,  In  npite  of  prayers  and  plcdgn,  its 
victiraa  cither  relapse  into  alcohol  or  resort  to  cognate  ntimnlant*— 
chloral,  absinthe,  or  opium.  In  stress  of  such  temptations  the  prophy- 
lactic influence  of  a  mind-ttimvtating  occupation  is  almost  as  effevtire 
as  is  the  ddit/uium  of  disappointed  lore.  Ennui  is  the  chief  coadjutor 
of  the  poisou-iiend.  On  tht-  JfilUOr-Grenx,  Uio  "Military  Frontier" 
of  Eameru  Austria,  a  soldier's  life  is  a  ceaselMS  guerrilla- vr a r  against 
smugglers,  outlaws,  and  Dulgarian  bed-bugs  ;  yet  hundreds  of  Oun&an 
ofliocm  solicit  transfer  to  that  region  as  to  a  refuge  from  the  tempta- 
tions of  garrison  tr<lium,  deliberately  choosing  a  concentration  of  all 
ditcomfortv,  as  a  SrAnajrpt-ICur,  a  whisky -core,  as  they  express  it  with 
frank  diredticss  ;  aiid  for  similar  purposM  many  of  Fremont's  oonlcm- 
poraricfl  took  the  prairie-tnil  to  the  ad  venture -land  of  tlie  far  WmU 
Frederick  Gerstaeeker  fotmd  that  the  California  rnm-shopa  got  tlidr 
chief  patronage  from  unsuccessful  miners ;  the  snececaful  ones  had 
better  stimulants, 

For  the  first  month  or  two  tho  oonralevccnt  ahontd  not  «ont«Bt 
himself  with  negative  snfcguards,  but  make  up  bis  mind  that  tempta- 
tions will  come,  and  t-omi'  In  the  most  grievous  form,  and  that  active 
warfare  is  nearly  always  the  safest  plan.  The  alcohot-habit  is  a  phys- 
ical disease,  and  a  Rocky  Mountun  excursion,  a  visit  to  the  diggings, 
a  month  of  sea-aide  rambles  and  surf-baths,  will  do  more  to  help  n  con- 
vert across  the  slough  of  dospond  than  a  season-ticket  to  all  the  lecture- 
balls  of  the  Christian  Temperance  Union. 

But  such  exeiirsiona  should  be  undertaken  in  company.  Soklien 
in  the  ranks  will  endure  hardships  that  would  melt  the  valor  of  any 
solitary  hero  ;  and  in  the  presence  of  manly  companions  the  spirit  of 
«mnlation  and  "  approbativdiMS  "  will  snstain  oven  an  enervated  fel* 
low.  The  t^it  dt  corps  of  a  temperance  society  is  more  cogent  than 
it«  vows. 

An  appeal  to  (ht  pasnons  is  the  next  best  thing.  Everything  is 
fail  in  tlic  war  against  alcohol :  love,  ambition,  pride,  and  even  ao- 
qnisitiveness,  may  be  utilized  to  divert  the  mind  from  a  mnni  baou- 
ful  propensity — for  a  time,  at  least.  For,  after  the  tempter  has  lieen 
kept  at  hay  fi)r  a  couple  of  months,  its  power  will  reach  a  tuming- 
pobt ;  the  nervotu  irriubility  will  subside,  the  outraged  digestive 
orgaoa  resume  their  normal  functions,  and  tbo  potency  of  the/)oi«M*- 
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t11  dwroosc  from  day  to  <l»y.  Aft«r  that  the  main  point  i« 
to  gtio  time,  3n<l  giro  Naturt-  a  fair  ohaoc*  to  complete  th«  work  of 
redemption.  \»  Uie  cu  vUm  recovers  licr  f uii«ctOR»l  vigor  tbo  employ- 
neat  of  oLfaer  Ionics  oan  be  gradually  diApcuscd  witli,  flxocpt  in  th« 
momeoU  of  unusual  dejection  that  will  now  and  then  recur — esTptwially 
on  rainy  daya  and  after  i^nltry  nights.  Itut  in  moot  such  cases  the 
dcffioD  can  be  exorci»cd  with  tliv  pri<!<i  of  an  opera-ticket,  aod  not 
rarely  with  a  tHeral  dinner.  "  Good  oh«er  "  i«  a  aiiggcstivv  term  j  tJio 
mcM,  aa  wiill  as  music,  ba«  power  to  soothe  the  savage KiiilfandiWforo 
imt^in^  the  aid  of  medicinal  tonics,  UibtUus  should  try  the  dulcifying 
effect  of  dige«tihlo  EwectmcftUt. 

ilat,  on  the  other  band,  wbun  luck  and  bigb  aptrita  givo  a  RnlTi> 
ciml  gnantnlce  agatDM  prcwutt  temptation,  do  oppurtmiity  xhuutd  be 
miiianil  to  fonrgo  a  meaL  fiutiny  iJt  a  great  syMem-rcuorator.  Ten 
faati^yH  a  year  will  porify  the  bloud  and  eradicate  the  poisott-dialAe- 
wU  more  effectually  than  a  hundred  bottlea  of  ezpurgative  bittera. 

And  only  then,  after  the  paroxysmal  phase  of  the  baneful  passion 
has  been  fairly  maftcred,  moral  Numtiou  getH  a  ehancv  to  promote  the 
work  of  reform.  For,  wbile  ibo  delirium  or  llie  cnuclng  aftvr-t-(Tis!tH  uf 
the  aleohol-fever  distract  the  patient,  exbortations  are  as  powerless  as 
tbey  would  be  against  chronic  dysentery.  Dr.  Isaac  Jennings  illus- 
MtMi  the  power  of  the  poison-h»bit  by  the  foUowisg  ozaniples :  A 
ehrgyman  of  his  a<-(juainti>nr<^  attempted  to  diwnade  a  young  man 
of  great  promise  from  habits  of  iiit('m]>(;niuce.  *'  Hear  me  lint  n  few 
wocda,"  aaid  ilie  young  man,  "  and  then  you  may  proeeed.  I  am  sen- 
•ibie  that  an  indulgence  in  this  habit  will  lead  to  looa  of  proi>erty,  the 
loa  of  reputation  and  domestic  happiness,  to  premature  dealh,  and  to 
the  irretrievable  loea  of  my  immortal  aoul ;  and  now  with  all  this  con- 
vietioB  resting  firmly  on  my  mind  and  ftashiDg  ov«r  my  conscienoo 
like  lightaing,  If  1  still  eontinne  to  drink,  do  yon  Ruppotw  anything 
yoQ  can  aay  will  deter  me  from  the  jiraelice?" 

I>r.  Mussey,  in  an  sddrvss  before  a  medical  society,  mentioned  a 
case  that  ftet«  this  subjeet  in  even  a  stronger  light.  A  tippler  was  put 
tnio  «a  almsbonre  in  a  populous  town  in  MaanobitsettA.  Within  a 
few  days  be  had  devisi^l  various  expedients  to  procure  mm,  but  failed. 
At  length  he  bit  u|M>n  one  tJiat  proved  sucocssful.  He  went  into  the 
wood-shed  of  the  establishment,  placed  one  hand  upon  a  blu<^k,  and, 
wHb  an  aze  in  the  other,  struck  it  off  at  a  single  blow.  With  the 
■twnp  rused  and  streaming,  be  ran  into  the  house,  crying,  "  Get  some 
mm— get  some  rum  I  my  band  is  off  I "  In  the  confusion  and  hustle 
of  the  neeA«>ion  iKimebody  did  bring  a  bowl  of  ram,  into  whicli  lie 
plmged  bin  bleeding  arm,  then  raising  tke  howl  to  his  mouth,  drank 
franly,  aad  exnltingly  cicUimcd,  "  Nuw  I  am  satisfli-d  I  " 

More  than  the  hunger  after  bread,  more  than  the  frenzy  of  love  or 
hatred,  the  poison-bnnger  overpowers  every  other  iDstinct>  and  even 
the  fear  of  death.     In  Mexico,  my  colleagtie,  Surgeon  Kcllormsnn,  of 
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(he  Second  Zouarcs,  wad  ono  niglit  »wakenc<l  by  ihe  growling  of  fau 
spaniel,  and  ibougbt  he  saw  nomething  like  the  form  of  a  man  cnwi- 
ing  oat  of  bia  tent,    llie  next  day  the  captain  ioformed  the  oon]|fany 
that  Kome  fellow  had  entered  Ihe  hoepital-cainp  with  buiglaiionii  in- 
tent, and  that  he  had  instructed  the  scRlrics  to  airotl  or  shoot  all  aoc- 
■iumal  trettpauent.     About  a  wc«k  afltr,  the  doctor  wa8  again  awal- 
lened  by  hie  dog,  and,  lighting  a  mat4-li,  be  distiuguiftbc-d  Ihu  figure  of 
u  large  man  crawling  from  under  his  table  and  carrying  id  his  hand  a 
Hfox  or  a  big  book.     lie  called  apon  him  to  atop,  cocking  his  pistol  at 
the  HRtno  time,  hut  the  fellow  made  a  miih  for  the  door,  and  in  the 
■RV3X  mdincnt  was  floored  by  a  bjtil  that  penetrated  lii«  skull  two  inches 
above  tbe  neok.    He  lived  long  enough  to  confexs  the  motivi!  of  hli* 
Ideeperate  enterprise.     Hir  regiment  had  been  stationed  in  Nortbcm 
Algiers,  where  he  learned  to  smoke  opinm,  and  having  eshausied  Ma 
supply,  and  his  financial  resources,  as  well  as  the  patienra  of  the  bos- 
hpital  rtt^irard,  wbo  had  at  Tarions  times  furnieht-d  him  tonall  doses  of 
^be  drug,  he  felt  that  liTc  was  do  longer  worth  livlug,  and  ronolved  lo 
risk  it  in  the  attempt  at  abducting  tJie  doctor's  medicine  chest.   >Yhat 
can  exhortation  avail  against  a  passion  of  that  sort  ?    We  should  learn 
to  treat  it  as  tbe  advanced  suge  of  a  physical  disorder,  rather  than  as 
a  eontrovrrtiblo  moral  aberration. 

And,  even  after  the  ilelirium  of  that  disease  has  subsided,  bomiUes 
should  Ix!  preceded  by  an  appeal  to  reason.  Tgnorance  is  a  chief  cause 
of  intemperance.  The  seductions  of  vice  would  not  mislead  so  many 
of  our  young  men  if  they  could  realise  the  Hignificancc  of  their  mis- 
take. All  the  efforta  of  the  Temperance  party  have  thus  far  failed  to 
eradicate  the  popular  fallacy  that  there  is  some  good  in  aloohol ;  that 
iH>mt?li<iw  or  other  the  magie  of  a  tdimnlating  drug  could  procure  its 
votaries  an  a<lvanlago  not  attainable  by  normal  means.  Nor  is  this 
delusion  confined  to  tbe  besotted  riotjras  of  the  poison-vice.  Even 
among  tbe  enlightened  dassee  of  our  population,  nay,  among  the 
diunpions  of  tcmpemnce,  there  is  still  a  lingering  bdlcf  that,  with 
doe  precaution  again^^t  excess,  adulteration,  etc.,  a  dram-driukcr  might 
"  get  ahead "  of  Xature,  and,  aa  it  were,  trick  ber  out  of  Home  extn 
enjoyment. 

There  is  no  hope  of  a  radical  reform  till  an  inflaeDtial  majoritf  sf 
all  intelligent  people  have  realized  the  fact  that  this  tritk  is  in  every 
instance  a  toting  game,  entailing  penalties  wbiclt  far  outweigh  tba 
plcasoros  that  Ihe  novice  may  mistake  for  gmttiitons  enjoyments,  and 
by  which  the  old  fiaAitu^  <-an  gain  only  a  t<?inj>orary  and  qualified 
restoration  of  the  happiness  whieh  his  stimulant  has  first  deprived  him 
of.  For  the  depression  of  the  vital  energy  incressM  with  every  repe- 
tition of  the  BtimuIatioD-process,  and  in  a  year  after  the  fint  do«o  all 
the  "  grateful  and  exhilarating  tonics  '*  of  our  fnvtfdssional  poison-vend- 
er* can  not  restore  tho  vigor,  the  coursf^e,  and  the  cheerfulniim  which 
tfafl  men)  conscioasness  of  perfect  healtb  imparts  to  tbo  tot^  abstaintr. 
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phmlity  of  all  b«giDaeni  unJciraU:  the  difficulty  of  control- 
tiag  (be  cravings  of  a  morbid  appetite.     They  reinemWr  that  tbcir 
itttanl  incliuatioiu  at  first  opposed,  rather  \hxa  enoonnged,  Uii;  iudol- 
geoM ;  Uioy  f««l  tliat  ut  ibc  preccnt  stage  of  its  development  iboy 
tmHA  abjung  tb«  paiwion  and  kcop  tlictr  promieo  without  any  difficulty. 
inX  they  overlook  the  fact  that  the  mora)  power  of  ruwvtanw  dccrcuMie 
riih  each  repetitioD  of  the  dose,  aod  that  thv  time  will  coiixi  when 
ooly  the  practical  impoeaibility  of  procariog  their  woDted  tipple  will 
^^aable  them  to  kcop  their  pledge  of  total  abetlcviice.    It  is  troe  that 
^H»y  tlto  cxcr<-i»o  of  a  constant  Evlf-rratraint  a  persoo  of  great  will-force 
^Bwy  rva'iNi  the  progreMiivu  tunK-iicy  of  the  pouoD-habit  and  oonline 
^KimseU  for  yearn  to  a  niugle  cigar  or  a  Hiiiglv  bottle  of  wiuu  per  day. 
But,  if  all  waste  is  sinful,  is  not  ibis  conataat  pull  against  the  slreani  a 
wicked  nisuse  of  moral  energy — a  wanton  waete  of  an  effort  which 
in  less  treacherous  watcre  would  insare  the  happiest  progress,  ai>d  pro- 
pel the  boat  of  life  to  any  desired  goal  ? 

But,  while  tcrapcraiico  people,  at  a  class,  are  apt  to  aoderTate  t]>c 
difficulty  of  a  total  cure  of  a  confirmed  poiMD- habit,  they  generally 
|^bvuTat«!  tiie  difficulty  of  total  prereuttoo.  The  natural  iDcliQaiioa  of 
I^L  young  child  is  in  the  direction  of  absolute  abstinence  from  all  noxiotis 
stimulants.  I  do  not  speak  only  of  the  diildreu  of  temperate  people 
who  strengthen  that  inclination  by  moral  precepts,  bat  of  dmnkards' 
boy»,  of  the  misbegotten  cadets  of  our  tcncmcut  barracke  and  slum- 
allays.  All  who  will  make  tbdr  dtspoMition  a  speciid  study  may  repeat 
the  expimmenie  which  have  convinced  nie  lliat  the  Hupponed  elTecls  of 
hereditary  propensities  are  in  almost  every  case  due  to  the  seductioofl 
of  a  bad  example,  and  that  the  ioflufuce  of  au  innate  predisposition  lu4 
been  iounoderately  exaggerated.  Watch  the  young  picnickers  of  an 
orphan-festival,  and  see  what  a  great  majority  of  tbem  will  fw^fcr 
sweat  cold  milk  to  iced  tea,  and  the  letnonude-pail  to  the  giiigcr-bcer 
buket.  QSkt  ibent  a  gla»a  of  liiguor,  and  nee  how  few  OQl  of  a  hun- 
dred will  be  able  to  sip  it  without  a  shudder.  Or  let  us  go  a  step 
Sber,  and  interview  the  inmates  of  a  house  of  correction,  or  of  a 
atbulic  "  protectory  "  for  young  vagrants.  The  superintendent  of  a 
litentiary  for  adults  (in  Colore,  Ut^rmany)  expressed  a  eonviction 
plurality  of  his  priioncrs  would  stretch  out  their  hands  for  a 
bvttle  of  the  vilvst  litjnor  rather  than  for  a  ptecc  of  gold.  lu  tbe 
banse  of  vorrectioa  I  would  stake  any  odds  that  ninety  per  cent  of 
all  boy-prbon«nt  nider  fourteen  would  )>rcfcr  au  excunitou-ticket  to  a 
buttlir  of  thi?  best  wine  of  Tokay  or  Johaniiisberg.  At  home,  in  a 
pittparatory  school  of  all  vices,  they  of  course  imitate  their  tcachera, 
bat  only  by  overcoming  almost  the  same  instinctive  repugnance  which 
b  the  best  safeguard  of  the  total  abstainer's  child.  At  tbe/nf  at- 
tenpt  even  the  offspring  uf  a  long  lincigr  uf  drunkards  abhors  tliu 
taste  of  alcohol  as  certainly  as  the  child  of  the  most  inveterate  smoker 
doteits  lite  smell  of  tobacco. 
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But  it  Ih  (rue  that  tlio  impairrtl  vitality  of  tb«  habitual  drunkard 
tranHmitA  itself  menially  in  the  form  of  a  peculiar  disponition  wliicli 
I  have  found  v>  b«  equally  characteriiitic  of  the  ohitdren  {and  nvm 
^randobildrcD)  of  an  opium-«at«r.  l*hey  lack  that  spontaneoua  gayety 
which  coDfitttntcs  tiie  almost  misfortune-proof  happiness  of  noraal 
childn^n,  and,  without  Iw-itig  positively  peerUh  or  mdancholy,  their 
npiritM  wtcm  lo  h«  cloudvd  by  an  apathy  vhi«h  j-ioldit  only  to  strong 
external  excitants.  Bat  out-door  work  and  healthy  food  nrely  fail  to 
restore  the  tone  of  the  mind,  and  even  before  the  age  of  pubeHy  the 
DtanifestatioDH  of  a  more  buoyant  temper  n>ill  prove  that  the  patient 
baa  outgrown  the  horcditaiy  hebetude,  and  with  it  the  nc«d  of  artificial 
stimulation.  Temptation,  of  conrM,  should  always  be  guarded  against, 
and  al«o  everything  tlmt  oouM  tend  to  aggravate  the  lingering  de- 
spondency of  the  convaleiscent — hareh  treatment,  Bolitude,  and  a  mo- 
notonous occupation. 

With  normal  children  such  precantions  are  superfluous:  They 
will  resist  temptation  if  we  do  not  force  it  upon  them.  Xo  need  of 
UireatM  and  tearful  exhortalionR  ;  you  ni^d  not  warn  a  l>oy  lo  abstain 
from  disgusting  poisons — Nature  attends  to  that ;  but  simply  provide 
him  with  a  sufficient  quantity  of  palatable,  non-stimulating  food,  till 
ho  reaches  the  age  when  habit  becomes  as  second  nature.  It  was 
Rousscnu^s  opinion  tb»t  a  laoto  for  stimulants  oouM  be  acqnirMi  only 
during  the  years  of  iinmaturily,  and  that  ihw*  would  be  little  danger 
aftiT  the  twentieth  year,  if  in  the  mean  while  observation  and  confirmed 
habits  had  strengthened  the  prolectire  instincts  whioh  Nature  bus 
erected  as  a  bulwark  between  innocence  and  vice.  We  need  not  for- 
tify that  bulwark  by  artificial  props,  wo  need  not  gunrd  it  with  anx- 
ious care  ;  all  we  have  to  do  is  lo  save  uurselvea  the  extraordinary 
trouble  of  breaking  it  down.  After  a  hoy  become*  capable  of  indu^ 
tive  reasoning,  it  can,  of  course,  do  no  harm  to  call  his  attention  to 
the  eviLi  of  inti-mperance,  and  give  him  an  opportunity  to  observe  the 
successive  stages  of  the  alcohol-hahtt,  tbo  gradual  progre»>  from  beer 
to  brandy,  from  a  "state  of  diminished  st^adtness"  to  delirium  tn* 
mens.  In  large  cities,  where  tlie  evils  of  drunkenness  reveal  tbem* 
aelves  in  all  their  naked  nglint-iifl,  children  can  easily  be  taught  to 
regard  the  poUon-vii-e  as  a  sort  of  disease  which  should  be  guarded 
against,  like  small-pox  or  leprosy. 

But  it  should  always  be  kept  in  mind  that  even  the  mildoT  stimn- 
lant-habits  have  a  progressive  tendency,  and  that  nndrr  certain  cir- 
cumMances  the  attempt  to  resist  that  bias  will  urertaHk  the  strength 
of  moat  individuals.  According  to  the  allegory  of  the  Grecian  myth, 
the  ear  of  Bacchus  was  drawn  by  tigers  ;  and  it  is  a  significant  circum- 
stance that  war,  famine  and  pestilence  hare  so  ofti-n  \tvt-n  the  fore- 
runners  of  veritable  alcohol-epidemics.  The  last  Lancashire  strike  was 
aecomp*nic<I  by  whisky  riots  ;  the  starving  Sileaian  weavers  tried  to 
drown  their  nuitery  in  Sehnappt.    In  Kraace  almost  every  general  de- 
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t  (rf  tnatBiial  procpmty  has  been  foUowcyl  by  a  8add«n  JDcreaao  of  ' 

Pintenpenuieo,  Hud  ulwr  u  j>nilong<Ki  war  Uw.  van()uii>hvd  partv  teema 

tu  be  oliiefly  liable  to  that  additional  aiBJotioa.    Tliv  oxplanation  is 

^^Ofktf  mit*T  the  atimnlant-babit  bati  ouce  bctiD  inittat«d,  fiv«ry  QiiaHiuU 

^UepreKioD  of  mental  or  phyHtcal  vi^or  calls  for  an  iiwreaaed  a[i{>Uc&- 

^nion  of  the  wonted  tnctbod  of  relivf.     Nstions  who  have  become  ad- 

^rdict«d  to  ihu  wonliifi  of  a  poiiton-god  will  nso  his  termplo  as  a  plAc« 

of  refuge  from  every  culaniily  ;  and  children  vhutw  |ietty  ailmeatu 

liaro  been  palliated  with  nureotiiM,  wiiic,  and  conliab,  will  afterward 

bu  tempted  to  drown  tbcif  dee)>er  sorrow  ia  daeyei  draughts  of  the 

tame  nepentbo. 

And  even  thoco  wbo  ntanaj^  to  snppreH  that  temptation  have  lo 
mtffnm  the  reriral*  of  »  liard><Iying  hydra,  and  will  soon  Hod  that 
only  abstioeDce  from  aB  poUons  ia  easier  than  temperance 

^R^TNCE  De  Candollr,  the  celebrated  Swiss  botanist,  propagated 
^■O  idea  that  a  tree  him  no  limits  set  by  nature  in  its  constitution 
[fan  term  of  its  exiittenc«,  the  qaestion  of  the  age  attainable  by  trees 
h>a  DcTcr  ocaaed  to  be  debated  with  cunsidcjabic  interest.  De  Can- 
doIl«'s  argument  was  to  thi,r  trffvct  that  whereas  animalB  have,  by  the 
physiolojfioal  constraction  of  their  ressels,  a  iwl  limit  to  the  dunition 
of  their  lives,  trcen  bare  no  sucb  natural  termination ;  and  that  al- 
thoagb  their  de<!ay  and  death  are  so  familiar  to  us  that  we  eommooly 
speak  of  this  nr  that  species  as  livinf;  for  a  given  period  like  two  hun- 
dred years,  \H  such  decay  is  rather  the  result  of  accident  or  disease 
than  of  any  law  inher«nt  in  th<iir  nature  siicli  m  in  our  own  case  we 
dttignate  as  death  by  old  age.  Whence,  the  same  botanist  inferred, 
tbero  is  no  reason  why  trees  nnder  perfectly  favorable  conditions 
should  ever  perish  ;  and  he  proceeded  to  adduce  in  favor  of  that  the- 
ory Enatancea  of  trees  which  even  then  were  io  the  enjoyment  of  no 
contemptible  moment  of  eternity. 

Until  acconUo  observations  have  bwn  made  for  handreds  or  per- 
haps thousands  of  years,  it  would  seem  impowiiblc  lo  arrive  at  even 
an  approximate  solution  of  so  wide  a  problem  as  tius.  Under  the 
.  conditions  we  oonld  never  eliminate  those  causes  of  tree  mortality 
rhicli  Pe  Caadolle  fairly  enough  calls  accidonlat,  but  which  are  ooo- 
in  the  invariable  Uwa  of  the  elements.  T1i<;  largest,  and  there- 
I  probably  the  olde•^  tntM  ore  the  special  sport  of  the  lightning  ; 
and  the  storm  which  has  so  often  felled  trees  of  the  most  prodigious 
Bic  will,  ev«n  if  it  spare  the  trnnk,  break  off  bougbs,  thoa  admitting 
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St  tb«  point  of  fracloiv  that  csries  into  t1i<^  trnnk  irhich  will  nlt^ 
natel)'  reduce  it  to  a  mrro  nhvll,  fimilxr  to  on«  of  th<K<o  ba1l>osks 
wherein  the  ball  1otc«  tw  hide  biiDMlf.    Theiw  caasm  of  disvMe  ttid 
di-cny  cxa  ne.vftr  bo  abxent,  since  they  eridentlj  belong  to  the  pema- 
Don  I  order  of  nature. 

Again,  De  OandoUe  accounia  with  j^rext  probability  for  the  di- 
miniBbdd  rate  of  tree-gron-tfa  after  a  certain  period  by  each  considera- 
tions as  tbc  greater  distance  of  tbo  roots  from  the  air,  tbcir  coming 
into  contact  with  the  roots  of  other  trees,  or  with  ii  ittclcy  or  otherwise 
nnHtiitiihlf-  Mubulratum,  ur  thv  dimiiiiiilii^  eliifilicity  of  tlte  bark  ;  and 
tliough  it  is  potwible  that  trees  might  continue  to  grow  in  their  fifth 
eeniury  at  the  same  tatc  as  in  their  first,  if  the  oonditiona  remained 
equally  favorable,  yet,  since  the  proviso  can  never  be  hisared,  a  fai^ 
ther  diffientty,  amounting  to  innupcrability,  occurs,  to  prevent  such  an 
liypolhc«is  from  lM>iug  brought  to  the  test  of  either  obserration  or  ex- 
periment. 

Whether,  therefore,  a  tree  might  possibly  continue  living  and 
growing  forever  is  a  qacstion  of  less  entertainment  than  the  question 
of  ilN  poMuble  duration  in  the  common  slate  of  nature  and  under  the 
imeveraible  conditions  of  cliniate,  Hoil,  and  the  elcminits.  What  age 
may  we  ascribe  to  some  of  otir  largest  npecimens,  either  still  existing 
tw  recorded  in  inistworlhy  Iitiiiory  ?  In  the  period  of  one  thounand 
fjears,  the  favorite  figure  of  tradition,  a  common  or  probable  period 
of  arboreal  longevity,  or  have  our  proudest  forest  giants  attained  their 
present  siie  in  half  the  time  that  is  commonly  claimed  for  them  ? 

In  the  disonssion  of  this  question  wo  have  but  few  known  dnta  to 

guide  us,  since  st»ti#tio«  of  the  rate  of  growth,  an  afforded  by  carefnl 

meiuiurcment,  date  only  from  about  the  beginning  of  the  eighteenth 

century.     Of  soch  stAtistics  we  may  dismisa  at  once  measurement  of 

Lbeight  or  of  the  spread  of  a  tree's  boughs,  the  mea<iurement  of  girth 

hieing  far  easier  and  more  conclusive.     But  it  is  unfortunate  that  no 

Htandard  of  distan<w  from  the  ground  has  yet  been  adopted  for  mea^ 

nrMnent,  so  that  the  neeilleas  perph-xity  might  be  avoided  which  is 

derived  from  giving  the  eiroumfereiice  now  at  the  ground  and  now  at 

two,  or  three,  or  six  feet  above  it. 

The  counting  of  the  rings  added  by  exogenous  trees  every  year  to 
their  circumfcronccn  cjin  only,  without  risk  of  great  error,  be  applied 
to  trees  cut  down  in  their  prime,  and  henoe  is  qwIcm  for  the  older 
trees  which  are  hotiow  and  decayed.  Trees,  moreover,  often  develop 
themaelvea  »o  uneqtially  from  their  center  that,  as  in  the  caae  of  a 
specimen  id  the  mnseum  at  B!ew,  there  may  bo  about  two  hundred  and 
fifty  rings  on  one  side  to  fifty  on  the  other.  Perhaps  the  largest  nnm- 
Vbvt  of  rings  that  has  ever  been  counted  wa:*  in  the  case  of  an  o.-ik  felleil 
"tu  1812,  where  they  amounted  to  seven  hundred  and  ten  ;  but  De  Oan- 
dolle,  who  mentions  this,  adds  that  throe  hundred  years  were  added  to 
this  number  as  probably  corering  the  remaining  rings  which  it  was  no 


TUB  AGE   OF   TREES. 


SS 


pombl«  to  ooDot.  This  instance  mxj  t>e  taken  to  illastnt« 
'  nueaUaCkcUtrjr  tbU  moilo  of  mokoiiing  rvally  U  for  all  but  trees 
of  compantlvely  >'<wtbfal  age 
^H  Tha  ftxlemal  gtrib  measDremeDt  ia  for  theao  reaaons  tfa«  beat  wo  nui 
^■kve,  being  esperially  applicable  wbere  tbe  date  of  a  tree's  iolroduu- 
^Bion  into  a  country  or  of  its  p)!U>ting  is  di-finitcly  fixed,  since  it  ena- 
^V^le*  tis  to  srgnti  from  tho  indiTidual  xpwim^n  or  from  n  number  of 
Bpedmen,  not  witJi  certainty,  but  wiliiin  entain  UtnitH  of  variability, 
to  tbe  rato  of  growtli  of  that  trc«  as  a  specios.  In  tlicse  mcaAureincnta 
of  tree*  of  a  century  or  more  in  a^e,  such  as  are  given  abundantly  in 
Loudoo'a  "Arboretum,"  lies  onr  best  guide,  though  eren  then  th« 
growtb  in  sulMcquent  agoe  must  remain  matter  of  uonjectnrc.  The 
difficolty  is  to  reduce  this  oonJMtura]  quantity  to  Uiu  limits  of  ]>roba- 
bility  ;  for,  given  the  aM:cruin«d  gruwtli  of  the  finit  c«ntury,  bovr 
■hall  we  estimate  llio  diminished  growth  of  later  centuries?  Tbe 
best  way  would  seem  to  be  to  take  tho  sacerlained  grovrth  of  the  first 
oenUiy,  and  tbvn  to  make,  say,  the  third  of  it  tho  average  growth  of 
erery  century,  lliu^,  if  we  vera  to  take  twelve  feet  ait  tbe  aaeer- 
luined  growtb  of  an  oak  in  its  first  centnry,  four  feet  would  be  its  coo- 
tfoot  average  rate,  and  we  might  conjecture  that  an  oak  of  forty  feet 
WM  about  a  tbuti«and  yean  old.  But  eleariy  it  inigbt  be  much  leis  ; 
for  tbo  reanon  for  taking  tbe  third  Lh  not  »o  mtK-h  that  it  is  a  more 
probable  average  tbao  tbe  half,  as  that  it  is  obviously  less  likely  to 
•rr  on  th«  nde  of  excess  of  rapidity. 

Tbe  cypress  affords  an  instance  where  the  approximate  certainty 
of  its  introduction  into  England  cnalilos  us  to  form  some  conclusions 
with  regard  to  ita  attainablo  ago.  Tlw  fact  of  its  being  first  men- 
tioood  in  Turner's  "Namc«  of  Herba,"  publi»hed  in  154S,  makes  it 
probable  that  it  waa  not  introduced  into  Kuglaud  before  tbe  begin- 
liug  nf  tJiat  century.  But,  at  all  events,  the  cypress  aX  Fulbain,  which 
I7d3  was  two  fout  five  inches  at  three  feet  from  (he  ground,  can  not 
have  been  planted  there  before  1674,  the  year  that  Compton,  the 
great  introtlnccr  <tf  foreign  tniea  into  Knglanil  in  the  »eventc«ulb  ccn- 
tmy,  bcisame  Bishop  of  London.  That  girt-s  n  growth  of  al>out  two 
feet  in  the  first  centnry  ;  but  sometimes  it  attains  a  higher  rate,  as  In 
the  case  of  the  cypress  planted  by  Slichaol  Angelo  at  Cbartreux, 
which  was  thirteen  feet  round  in  1SI7,  giving  the  average  rate  of  over 
(oor  feet  in  thit  first  thrre  Ci-nlarif-a.  Now,  tbe  cypress  at  Somma, 
batircen  Lake  Maggiore  and  ^lllaii,  for  whose  sake  Xapolenn  bent  the 
road  out  of  the  srraight  line,  ia  not  more  than  twenty-three  feet  in 
girth,  BO  that  the  tiadition  which  makes  its  planting  coeval  with 
(Thristianity  would  seem  doubtful ;  though  if  wo  take  three  foot  as  the 
first  century's  growth,  and  take  the  third  as  the  average,  it  may  «\i' 
dentiy  have  been  standing  in  Uic  time  of  Cwsar,  as  an  old  chronicle  of 
Uilan  is  averred  to  attest. 

The  I^banoD  cf'dar  first  planted  at  Lambctli  in  1688  was  only  seven 
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feet  nine  inches  (girth  measDrnnents  alone  iie«d  be  gireii)  one  hnn- 
dred  and  t«n  years  later.  Dr.  UTCxlalc's  cwdar,  planted  at  Enlicld  not 
cnrlktr  tbitn  1 070,  wiw  lif tviin  fuel  eight  InohoK  when  measured  b  1635, 
i.  f.,  one  hunilredand  sixty-five  years  afterward.  And  ibe  large  cedar 
at  ITxhridge,  which  waa  blown  down  in  IT90.  was  omi  hundred  and 
eig^hteeo  years  old  when  Gilpin  mossnred  it  in  ITTO,  and  found  it  to  be 
fifteen  feet  and  a  half.  Wo  shoald  therefore  Iw  jaidificd  in  assuming 
twelve  feet  as  the  ponsible  fir«t  ceniury'n  growth  of  a  r«dnr  pven  in 
England  ;  wbcncv  wc  miiy  tent  the  probability  of  the  oId<-.-<t  uHlarx  now 
on  Mount  Lel>anon  having  been  growing  there  in  the  days  of  King 
Solomon.  Id  the  year  IWM  the  Uraveler  Msundrell  measured  one  of 
the  largest  of  them  and  found  it  to  be  twelve  yarda  six  inches. 
Four  ft-ct  a  century  being  th«  average  rate,  the  cedar  meastirvd  by 
Usundrvll  would  liarc  rrquirod  only  nine  centuries  to  tiave  attained 
its  dimenHioDS  of  thirty'flix  feet ;  ho  that  it  nnud  have  been  no  older 
than  the  time  of  Charlemagne,  and,  allowing  for  a  more  rapid  growth 
on  a  site  where  it  is  indii^enous,  may  probably  have  been  considerably 
younger. 

From  the  claimrt  to  antiquity  of  tho  ecdar»  of  Lebanon  let  us  p«a 
to  thoae  of  the  Turtwcirth  S]>aniHh  chestnut  in  Glouceotvnhire,  which 
sotmaimes  boasts  to  be  the  oldest  tree  in  England,  and  bear*  an  in- 
scription to  the  effect  that  King  John  held  a  Parliament  beneath  it.* 
Sir  itobert  Atkyns,  whose  history  of  that  rounty  wt»  published  in 
1712,  usually  bears  the  n-sponsibility  of  conne<'ting  the  t«o  with  King 
John ;  but  ho  only  H|Hiik8  of  it  ax  said  by  tradition  "  to  have  been 
growing  there  in  the  r^gn  of  King  John.  It  is  nineteen  yards  in  com- 
paM,  and  mcmii  to  be  sereral  trees  iocoT7>oratod  together,  and  young 
one*  are  Rtill  growing  up  which  may  in  time  be  joined  to  the  old  body." 
It  was  also  probably  on  hearsay  evidence  that  Evelyn  ftpoko  of  it  aa 
standing  on  record  that  a  chestnut  (at  Tamworlh)  formed  a  boundary 
troc  in  the  reign  of  Stephen.  We  may  a»umo  Evelyn  to  have  meant 
the  tree  in  question  ;  we  may  |>ai>s  the  hesitation  of  tradition  between 
two  kings  not  remote  from  one  another  in  time  |  and  we  may  accept 
fifty-seven  feet  as  the  maximum  measurement,  though  no  subMigiicnt 
measurement  gives  so  high  dimensions.  Xow.  that  a  chcNinut  may 
attain  scventvon  feet  in  ita  finit  century  is  proved  by  the  fact  tliat  a 
chestnut  at  Ncttleeomhe,  planted  witJiin  the  rceolleeliou,  and  therefore 
within  ihe  life,  of  Sir  John  Trevelyan,  who  died  in  1828,  was  over 
seveote«n  feet.f  But  wo  may  be  content  with  fifteen  feet  for  the  fiwl 
century.  Then,  on  the  principle  of  the  third  as  the  average,  we  aboiild 
require  n  period  of  eleven  centuries  for  fifty-wi^-en  feet ;  but  that  this 
average  would  be  too  low  is  evident  from  the  fact  that  in  seventy-one 
yeara^i.  e.,  between  ITflfl  and  18.t7 — it  was  proved  to  have  incrraMtd 
two  feet  in  girth.    Therefore  we  should  have  a  diminishing  scries  bo- 

•  i<M«,  -  tilMDiocn  ia  K'liunl  mnarj,"  \,  841. 
1 8«lbT,  ■'  Fdmi  Tran^"  »t  (1S43). 
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.  mj,  fifteen  feet  »  oentniy  at  one  end  and  a  little  ovortn-o  feet 
s  vaMxty  at  tbe  other.  This  might  be  at  the  foHowing  rain,  taking 
each  figure  for  tbc  t^K-th  of  a  contuTj  :  lS-l-13-KlO-f8-f-6+3-|~2  = 
117.  By  which  c-jikuluttuii  v<;ren  oenturin  would  bavo  been  the  tree's 
age  when  Sir  Robert  Atkynit  declared  it  to  be  fifty-Mven  teex,  in  1713, 
an  antiquity  that  woald  amply  satisfy  traditioB,  but  eould  not  remore 
tlM  probaljiUty  tliat  tbe  tree  is  not  a  single  truolc,  bat  really  a  number 
of  differeat  tre«a  that  have  become  incorporated  to^^ther. 

A  aomewbat  simitar  theory  may  b«  applied  to  tho  famooa  CaMagna 
di  Cento  CataUi  on  Mount  Etna,  ao  called  bocauM  •  Qa«cn  of  Ar»- 
goo  and  one  hundred  foUowcra  on  honwback  are  Kaid  to  liavu  taken 

St«r  Iwiicath  it  fr<ii»  a  ithiiwer  of  rain.  Urydone,  in  1790,  measorwd 
circumfcreooe  to  be  two  hundred  and  foor  feet,  but  it  eeemed  to 
tJiat  the  tree  in  question,  of  which  only  f^parato  trunks  remain, 
was  really  five  separate  trccit ;  and  though  he  profcMcd  to  bav«  found 
no  bark  on  the  iuKidii*  of  the  xtumpft  nor  on  l)io  !<idea  oppoaitc  to  one 
aaotfaer,  ynta  more  recent  traveler  states,  in  Murray's  gnidft-book,  that 
Ibis  is  only  true  of  the  sonthemmoat  Bt«ni,  and  that  one  of  the  masaei 
■till  standing  does  abow  bark  all  round  it,  which  would  of  course  prove 
it  to  be  a  Beparate tree.  Of  the  oth^r  large  ebestnuts  on  Etna  the  6'ii.»- 
(00710  dti  Xitoe  ia  rather  larger  than  the  Tortworth  specimen,  while 
the  Cattoffita  d<lla  Galta  i»  tierenty-aix  fi-cl  at  two  feet  from  tho 
ground.  The  rich  soil  of  pulvcrir^ed  volcanic  ash  combined  with 
dMOUposed  vegetable  matter  probably  enabled  them  to  attain  their 
present  aixe  within  a  shorter  period  than  would  bo  implied  by  such 
dimeudionB  eUevhere  ;  but  whether  tbcy  are  fivo  ocnturiea  or  ten  it  is 
absolutely  impniwible  to  conjectunr. 

The  grenL  variability  iu  the  rate  of  gro«-th  in  trees  of  tho  same 
qiecies  ia  pvriiapa  tbe  most  remarkable  thing  alTordexl  by  it(aliiitic». 
Wa  say,  fur  instance,  ronghly,  that  the  beech  grows  twice  as  fast  as 
an  oak ;  but  take  four  beeches  mentioned  by  London,  placing  tbeir 
years  in  one  column  and  thetr  circumference  in  another : 


L 


Om*  la  Kins'ii  Gxniir  at    60  joun  vm  17  fed 

Um  >l  roKUr  I1>U  "   too      "       >■    IS    " 

Om  si  OoBrtuhy  Cullo  "   103      "       "    IH    •• 

Oaa  In  OkUcsidsr  ruk  "  SOO     "      "    17    •■ 


So  tfaat  of  three  l>eeclM>s  nearly  tbe  samo  in  sitc  one  was  only  sixty, 
anotber  one  faundred  and  two,  and  another  as  mnch  as  two  hundred. 
And  thb  variability  of  rate  is  still  more  cosspicuouN  in  tho  oak.  I>e 
Caadulle.  who  counted  the  rings  of  several  oaks  that  had  been  felled, 

Bd  one  that  at  two  handred  years  had  only  tbe  same  eircamf  eronc« 
another  bad  attuned  at  fifty.  Some  had  grown  slowly  nt  6rRt, 
then  rapidly  ;  others,  like  Iwd  raccm,  hn-l  W-gun  fast  and  ended 
dowly.  And  oven  tbo  dimiuitlurd  rate  of  growth  would  not  seem  to 
be  an  invariable  rule,  for  one  oak  of  three  hundred  and  thirty -thn'o 
yean  was  showo  to  have  increaaed  as  mncb  between  three  hundred 


5» 


THE  POPULAR   SCISA'CB  UOXTBLT. 


snd  tw«Rtf  and  tfaroc  faandr«d  and  thirty  se  it  bad  between  ninet]^  and 
one  hundred. 

This  rcditcvii  tbo  coniputntion  of  the  ago  of  an  oak  to  Ultlb  morv 
tban  gneKfl>work.  The  Cowthorpe  oak,  thi-  largest  oxistiug  in  En;;- 
land,  Kacbed  at  on«  time  serenty-eight  fc«t  in  circumferenoa  I^ 
mory's  oak,  io  Uonctstiire,  was  only  ten  feet  letw  when  it  waa  so 
docaycd  that  it  waa  cot  np  and  sold  for  fire-wood  in  1755  ;  and  the 
Boddiii^on  oak,  in  the  xsHk  of  G)otice«t«r,  was  fifty-four  feet  at  the 
ba.ie  n-Lcu  it  wiu  bum^  down  in  ITOOi  It  is  needleea  to  mention  othiir 
English  oaks  which  are  aUto  olaimanta  to  a  rvmole  antiqaity ;  but  it  ia 
obvious,  from  the  very  variaWo  rate  of  the  growth  of  oaks,  that  aiEe 
oetabliNbes  no  indisputable  title,  and  tliat  the  Cowthorpc  oak  need  not 
therefore  bo  the  oldest  English  oak  because  it  is  ihe  largint  recorded. 
fVom  Iioudon'a  statistics  of  oaks  are  extracted  the  followiDg  ooticca 
of  troc%  according  to  their  ago  and  giitb : 
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Thia  table  not  only  shows  the  great  variability  of  growth,  but,  if  we 
take  the  three  specimens  of  one  bundrv^  yean  old,  giv<4  m  the  high 
STorage  of  soTent«cn  feet  aa  that  of  only  the  Brat  century.  Taking, 
then,  as  usual,  the  third  aj  tlie  average  growth,  wo  tthould  require 
ratlicr  more  thaii  eight  centuries  for  an  oak  of  fifty  feet,  which  re- 
duGM  to  a  very  small  number  the  oaka  in  England  that  can  claim  a 
tliouKand  yeara. 

When,  therefore,  Gilpin,  in  his  "  Forc«t  Sctnery,"  tipeaka  of  nine 
ibnndred  years  as  of  no  great  ago  for  an  oak,  it  miriii  be  said  that  very 
^fcw  oakK  can  be  named  which  by  meaauremont  would  sustain  tbeir 
title  to  that  ag«-.  Tradition,  which  is  always  aentimental,  leans  nat- 
urally to  the  side  of  exaicgonted  longevity.  Wiltiam  of  Wainfleet 
gave  direcliona  for  Magdalen  ('ollegc,  Oxfonl,  to  iKt  hiiitt  near  tbo 
groat  oak  which  fell  suddenly  in  the  year  1788,  and  out  of  which  the 
resident')!  chair  was  made,  in  memory  of  the  tree.  Gilpin  aasnmea 
hat  for  the  tree  to  have  been  called  great  it  must  have  been  five  bnn- 
drcd  years  old,  and,  tberefore.  perhaps  standing  in  the  time  of  King 
Alfred.  But  it  is  clear  that  it  need  not  haTO  been  a  century  old  to 
have  fairly  earned  the  title  of  great,  and  that,  therefore^  a  period  of 
six  ocnlorios  may  have  covered  its  whole  terra  of  eiLitence. 

We  arc  certainly  apt  to  underrate  the  poesibie  rate  of  growth 
where  a  tree  meets  with  altogether  favorable  condition*.  The  silver 
fir  was  only  introduced  into  Kngland  in  the  Mvcnlcvnth  century  by 
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iRt  Kcwdigfttfi  ;  and  on«  tre«  of  hia  planting  tv^n  thirteen  fee4 
nd  trhax  ETclyn  measured  it  eighty-one  years  afterwan-l.  A  conk* 
n  of  the  Ktatistios  of  ;^wth,  sa  above  collected  with  refcrancc 
thu  oalt,  indtcates  with  rosppvt  to  moet  lre««  a  more  rapid  rate  than 
b  oonunonly  supposed.  I<el  uh  t«»t  tho  clainiB  of  tome  of  the  old«Bt 
limea.  The  Swii-s  nsed  oft«R  to  commemorato  a  Tfctory  by  plantin;;  s 
Itnte^iTC,  w  that  it  may  be  tnte  Ibat  the  lime  Mill  in  ilio  Kqitarv  of 
Fribijijrg  was  planted  on  the  day  of  their  victory  over  tharlea  tlio 
Bold  at  Moral  in  1476.  A  youth,  ihey  say,  bore  it  as  a  twig  into  the 
town,  and  arrivinj;  breathloss  and  c.sIinnKt«d  from  tho  battle  liad  only 
■trength  to  utter  tlm  won!  "\'ictorj- !''  bcfornlifi  fell  downdi'ad.  But 
thie  tTvo  vras  only  thirtt-vn  feet  nine  incheii  in  1S31,  i.  e.,  tbn'^  hundred 
and  fifty-firo  yMini  afttrirard,  and  it  would  be  eitraordinary  if  a  lime 
bad  not  Bttainod  in  that  period  greater  bnik  than  even  ao  oak  might 
have  reaobcd  in  a  eentory.  The  large  limo  at  Ncnatadt,  in  WQrtcm- 
berg,  mentioned  by  Evelyn  aa  having  it«  bongha  suppoTti-<l  by  eoliimmi 
of  atone,  was  twenty-scren  foct  when  bo  wroto  (1R04)|  and  in  \^ST  it 
waa  fifty-fonr,  no  that  within  a  period  of  one  hmidred  and  seventy- 
three  yean  it  had  gained  aa  mueh  as  tvrenty-«cven  feet.  Conse- 
■jttrntly,  making  allowance  for  diminiflhed  growth,  we  may  fairly 
annme  that  two  hundred  years  wonld  have  been  more  than  raoagh 
fnr  the  attainment  of  the  cireamference  of  the  first  twenty-ecvon  feet 
wbioh  it  had  rciacbed  in  the  limo  of  Evelyn.  Xo  English  lime  appears 
to  have  reached  raeli  diniennionit  no  would  imply  a  gTx)wth  of  more 
than  thrre  centuries,  tliotigh  the  lime  at  I><;peham,  near  Norwiob, 
whieh  'wa.i  foHy-aix  feet  when  Sir  Thomas  Browne  iwtil  hia  account  of 
ft  In  Evelyn,  suflleienlly  diflpelfi  the  legend  that  all  limes  in  this  coun- 
try have  come  from  two  plants  brought  over  by  Sir  John  Hpelman, 
who  introdaccd  (ho  mannfactnre  of  paper  into  England  from  Ger- 
many, and  to  whom  Queen  Elixatietb  granted  tlie  manor  of  Port- 
,     bridge. 

^^^■h  vould  be  natural  to  expect  the  greate<it  longevity  in  indigenous 
^^K/m,  and,  though  it  ha«  been  much  disputed  what  kinds  are  native  to 
^^Be  English  soil,  etymology  alone  would  indicate  that  the  following 
^^■«ca  were  of  Roman  importation :  the  elm  {*ilmm),  the  plane  {pltf 
j^BlRw*),  tbe  poplar  [pojnilua),  the  box  {Intru*),  the  ebci>lnut  {caitanta). 
Tbf  yew,  on  the  contrary,  is  probably  indigenoiut,  though  its  opponent* 
Bnd  some  reaaon  for  their  skepticism  in  the  fact  that  its  larger  speoj- 
HMOS  are  rhiefly  fonnd  in  church-yards  and  artificial  plantationit.  In 
favor  of  it«  claim  ix  fhe  fnet  that  it"  pr^rtcnwonn  to  longevity  seem  to 
better  fonndt-d  than  ihow  of  any  otluv  English  tree,  not  even  «x- 
ig  tbe  oalc  A  yew  that  waa  dug  up  from  a  bog  in  Queen's 
'.  u  proved  by  its  rings  to  have  been  five  hundred  and  forty- 
if  age  ;  yet  for  the  last  three  hundred  year«  of  it*  life  it  bad 
M>  iilowly  that  near  tbe  circumference  one  hundred  rings  were 
Me  within  an  incli.    Some  great  and  uiddcn  change  forthewono 


6o 


TnS  POPULAR  SCIEXCB  MONTHLY, 


in  the  ei:t«rDa]  eonditions  ni*^  bave  acooaoted  for  so  slow  a  rate ;  bat 
it  would  hardly  be  eafc,  wiih  such  evidence  before  tis,  to  allow  mure 
tlian  tliiyc  fovt  a  ccntnry  as  tbc  normal  growth  of  a  yew.  in  whicb  case 
tliu  Furtingal  yivi  in  Scotland,  fifty-isix  feet  ruund  in  1709,  may  have 
lived  more  than  ei^hteftn  centuriee ;  and  a  longevity  in  proportioa  mmt 
be  accorded  to  the  yen's  at  Fouittain's  Abbey,  or  to  tbe  Tixbury  yew 
in  Doreetebire,  which  boasts  of  thirty-seven  feel  id  drcumferiTnoe. 
Bence  tradition  in  this  case  wonld  seem  to  contain  nothing  incredtUe 
when  it  asserts  that  the  yews  on  Kingley  Bottom,  near  Cbicbeater, 
were  on  tboir  prcsntt  Mite  when  the  sca-kinga  from  the  North  landed 
on  the  coa«t  of  Sutwex. 

It  is,  however,  but  seldom  that  any  real  aid  can  \tt>  dcrivMl  from 
tnditiou  in  estimating  the  lon{;evity  of  trees.  We  have  evca  to  bo 
oa  our  guard  against  it.  caoppcially  when  it  associates  the  general  oIU|^ 
to  Miti<(uity  by  a  specific  name  or  event.  In  tbo  classical  period  tB^H 
tendency  waa  aa  ■irong  as  it  is  mtill ;  and  we  Hbonld  look  to  our  own 
legends  when  tempted  to  smile  at  the  Delian  palm  mentioned  by  Pliny 
as  coeval  with  Apollo,  or  at  the  two  oaks  at  Ueradea  aa  planted  by 
Ilerodes  himself.  Pausanias,  traveling  in  Greece  in  the  second  et-nHiry 
of  our  cr»,  i>aur  a  plane-tree  which  was  said  to  have  been  planted  by 
Honelatu  when  collecting  force*  for  the  Trojan  war,  whence  Qilpin 
gravely  inferrwl  that  tho  tree  must  hare  Iwen  Uiirteen  centuries  old 
wbcm  PaoNtnina  saw  it.  Tacitiu  calculated  that  a  lig-tree  waa  eight 
hundred  and  forty  years  old  because  tradition  accounted  it  the  troa 
wbcreundcr  the  wolf  nursed  Romulus  and  Remus.  Nor  was  Pliny's 
inference  more  satisfactory,  that  three  hollies  still  standing  in  his  day 
on  the  site  of  Tibur  must  liavo  bc«n  older  than  Rome  ilM^lf,  inasmudi 
a«  Tibur  was  older  titan  Rome,  and  they  were  the  very  trues  on 
which  Tibnrttis,  the  founder  of  the  fonner,  saw  the  flight  of  birda 
descend  which  decided  him  on  the  site  of  his  city.  There  is  of  course 
no  more  reason  to  believe  in  the  reality  of  Tiburtus  than  of  Franoion, 
the  mythical  forefather  of  France,  or  of  Brnte  tbe  Trojan,  the  reputed 
founder  of  the  British  Empire. 

These  thing*  suffice  to  justify  suspicion  of  tT«es  associated  with  pa^ 
tioular  names,  such  a^  Wallace's  Oak,  or  trees  claiming  to  have  been 
planted  by  St.  Dominic  or  Thomas  Aquinas.  Onr  only  safe  guide  is 
neaaurcment,  applied  year  by  year  to  trees  alike  of  known  and  of  un- 
known age,  of  insignificant  as  of  vast  di mentions,  and  recorded  inM>me 
central  annual  of  botanical  information,  facilitating  the  work  of  com- 
parison  and  tbe  arrival  at  womotliing  like  traslworthy  averages.  The 
experiment,  moreover,  has  not  bi*en  saffioiently  tried  whether  our  old- 
est trees  are  capable  of  au  increased  rate  of  growth  by  tbe  application 
of  fresh  earth  round  their  roots,  favorable  though  tho  ease  of  the  Tort- 
worth  chestnut  is  to  tbe  probability  of  such  a  result.  ITntil,  therefore, 
such  HtuliHtics  are  more  numerous  than  at  present,  we  must  be  content 
to  rest  in  the  uncertainty  with  regard  to  the  ages  of  treea  which  the 
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pKoeJBoi^  attempt  to  csUniat«  them  makeo  iitiffioii^ntlr  numifest,  and  to 
UTtve  at  DO  tnore  definite  coiiclufiion  than  vu  lon^  ugi>  arrivo)  at  by 
PlinT,  that  "  vita  arborom  qoariindam  munensa  credi  potest "  {"  Tho 
Ufa  of  some  tn;eR  may  be  belioTed  to  be  prodigiooa  "). — Longman'x 

MagOMiKA. 


SOME  U>'SOLVED  PROBLEMS  IN  GEOLOGY.* 
Bv  Da.  J.  W.  0AW60K. 
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AQ AIN  :  ve  are  now  prqiarcd  to  say  that  the  struggle  for  cxbtenoe, 
however  plausiblo  an  a  tbeory,  when  put  before  us  in  ooDncciion 
with  the  prodnctivvncM  of  animals,  and  the  few  Eurrivors  of  their  malti- 
tndiDoaa  progeny,  bas  not  been  the  determining  cauM  of  the  tntntduo- 
tioo  of  new  species.  The  periods  of  rapid  introduction  of  new  forms 
of  marine  life  were  not  p«riod«  of  struggle,  bat  of  expanition — those 
periods  in  which  thv  submergence  of  continents  sfford^  new  and 
large  spaco  for  their  extension  and  comfortable  snbeistence.  In  like 
nuunier  it  was  continental  emergence  that  afforded  the  opportunity 
for  the  introdnction  of  land  animals  and  plants.  Further,  in  connec* 
lion  with  this,  it  is  now  an  fistablLshed  conclusion  that  the  great 
•ggreMlve  faunas  and  flons  of  the  continent  have  originated  in  the 
north,  some  of  tbcm  within  the  Arctic  Circle  ;  and  this  in  periods  of 
exMptional  warmth,  when  the  perpetual  summer  stinshinc  of  the  Arctic 
regions  co-cxinted  with  a  warm  temperstare.  The  teHtimony  of  tho 
rocks  thus  is,  that  not  straggle,  bnt  expansion,  furnished  the  rcquisita 
eoDdltioos  for  new  fonns  of  life,  and  that  the  periods  of  stnigglo 
wvre  characterized  by  depau]>eralion  and  extinction. 

Bat  we  Are  sometime*  told  that  orgaiiiiuna  arc  merely  mcohanieal, 
and  that  the  diHCU-tnions  respecting  their  origin  hare  no  significance, 
any  more  than  if  they  related  to  rocks  or  crystals,  because  tbey  relate 
mnvly  lu  the  organism  considered  as  a  machine,  and  not  to  that  whioh 
may  be  supposed  to  be  more  im{Hirl.-int,  namely,  the  great  det«m]in- 
iag  power  of  mind  and  will.  That  (hi«  is  a  mere  crarion,  by  which 
we  really  gain  nothing,  will  appear  from  a  characteristic  extract  of  an 
nttole  by  an  eminent  biologist,  in  the  new  edition  of  the  "  Encyclo- 
pedia Rriianuic^" — a  publication  which,  I  sm  sorry  to  say,  inotcad  of 
its  prn|i«>r  r6le  as  a  repertory  of  facta,  has  become  a  strong  partisan, 
■tatiog  extreme  and  nnprovnl  speculations  as  if  they  were  eonclasions 
of  MieBee:.  'Hic  statement  T«ferre<l  to  is  as  follows :  "  A  mass  of 
living  protoplamn  is  simply  a  molecular  machine  of  great  complexity, 
the  total  resnlta  of  the  working  of  which,  or  its  %-ital  phenomena, 

*  AdftrsH  ei  the  Pmnlnt  of  lb*  Ameriesn  AntcidstiMi  lot  tho  Adranccmcnt  of  Sd- 
■Hi,UlT««d*i1lisasap«ll^  AipntlS,  1B83.    iUprintod  fram  "  SdcDM." 
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depend  on  tbo  one  band  on  it*  eoostmction,  and,  on  the  other,  on  the 
energy  aupplied  to  it ;  and  to  K)>eak  of  vitality  lut  anything  but  the 
oaino  for  &  twriea  of  op«ratiouR  is  aa  if  one  ahoald  tiilk  of  the  hon- 
logity  of  a  dock."  It  would,  I  think,  scarcely  be  [Kwaiblc  to  {>iit  into 
the  same  namber  of  words  a  gTeat«r  amouDt  of  tuucieDtifio  aHnuuifitioo 
and  unproved  statement  than  in  this  sentence.  Is  "livinj;  proto* 
plasm  "  (lilTerent  in  aay  way  from  di<ad  protoplasm,  and,  if  so,  what 
OUtMS  th«!  difference?  What  Lt  a  "machiiM,-"  1  Can  wu  conctivo  of 
A  aelf-pKiduoed  or  nncaoaed  machine,  or  one  not  iiit«ndnl  to  irork  out 
some  definile  reenlta?  Ilie  teeulta  of  the  machine  in  question  are 
said  Co  be  "vital  pbencHoeDa"  ;  certainly  most  wonderful  reeult«,  and 
greater  than  those  of  any  machine  man  has  yet  been  able  to  ooostnict ! 
But  why  "  vital"  1  If  there  is  no  such  thing  as  life,  surely  they  are 
merely  physical  resultii.  Can  tneohanical  caas««  produce  other  than 
pbyflical  effects  7  To  Aristotle,  life  was  "  the  cause  of  form  in  organ- 
^OBU."  Is  Dot  this  quite  aa  Ukeiy  to  be  true  as  the  converse  proposi- 
Elioo?  If  the  vital  phenomena  depend  on  the  "construction"  uf  the 
machine,  and  the  "  energy  supplied  to  it,"  vhence  this  coDstmctioB, 
and  whence  thin  vnerg}'?  The  Illustration  of  the  clock  does  not  help 
us  to  answer  this  qaostJoo.  The  eoiirtmciion  of  thu  clock  depends  on 
itA  maker,  and  its  energy  is  derived  from  the  hand  that  wind*  it  up. 
If  we  can  think  of  a  clock  which  no  one  bati  made  and  which  no  one 
vinds — a  dock  constructed  by  chance,  sot  in  harmony  with  the  nni- 
bvene  by  dianoe,  wound  up  periodically  by  chance — ve  shall  then 
r»ve  an  idea  parallel  to  that  of  an  organism  living,  yet  without  any 
vital  energy  or  creative  lav ;  but  in  such  a  casi  we  should  ecrlainly 
have  to  aMunie  some  antecedent  cause,  whether  we  call  it  "  borol<^i< 
ty  "  or  by  »ome  other  nami-.  Perhaps  the  term  "  evolution  "  would 
serve  aa  well  as  any  other,  were  it  not  that  common  scn$«  teaches  that 
nothing  can  be  spontaneously  evolved  out  of  that  in  which  it  did  not 
previously  exist. 

lliere  is  one  otJicr  unsolved  problem,  in  the  study  of  life  by  the 
geologist,  to  which  it  is  ftJll  necessary  to  advert.  This  is  the  inability 
of  paleontology  to  fill  up  the  gaps  in  the  chain  of  being.  In  this  re- 
spect, we  are  constantly  tauntod  with  the  imperfection  of  the  record ; 
hut  facts  show  tliat  this  is  much  more  complete  than  is  generally  sup- 
^poeed.  Over  long  periods  of  time  and  aiony  lines  of  being,  we  have 
*%  nearly  continuoua  chain ;  and,  if  thU  does  not  show  the  tendeoey 
desired,  the  fault  is  as  likely  to  bo  in  the  theory  as  id  the  record.  Oo 
the  other  hand,  the  abmpt  and  simultaneous  appearance  of  new  typss 
in  many  specific  and  generic  forms,  and  over  wide  and  separate  areui 
at  one  and  the  same  time,  Ls  too  often  rcpeatctl  lo  be  acddcntal. 
Hence  paleontologists.  In  endeavoring  to  establish  evolution,  have  been 
obliged  to  assume  periods  of  exceptional  activity  in  tbe  introductioD 
of  species,  alternating  with  otliers  of  stagnation — a  doctrine  diffenDg 
very  little  from  that  of  special  creation  as  lield  by  the  older  gcologii 
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Tlia  attempt  has  lately  be«n  made  to  aoconnt  for  Ui«eo  break*  by 
tho  umiDptioD  tbat  the  (jeotogical  record  rolatcs  only  to  periods  of 
Mtbmcigeiu^  and  gives  no  infortoatLoa  as  to  those  of  cicvntion.  This 
is  nuuiifeatly  ttntrao.  In  so  far  as  marioo  lifo  lb  concvm«d,  lite  periods 
of  anbmergencv  are  thoM  tn  which  new  forms  abound  for  wry  obn* 
00a  reasons  alraady  hinted.  But  the  periods  of  new  forma  of  land 
and  frodi-water  life  are  tbooe  of  elevation,  and  these  have  tliuir  own 
raeords  and  monuments,  oft«D  very  rich  and  amplw ;  iw,  for  vxanqtle, 
tha  swampa  of  the  carbonifcTons,  the  transition  fn>m  the  cretaoeoua 
subddeiMie  to  the  Lanunio  elevation,  tho  tertiary  lake-basitis  of  th« 
West,  the  terraces  and  raised  beaebea  of  the  pleistoct^io.  Had  I  time 
to  refer  in  (tvtail  to  the  breaks  in  the  continuity  of  life,  which  can  not 
he  rrpLaioed  by  the  imperfection  of  the  record,  1  could  show  at  least 
iJtat  nature,  in  this  case,  does  advance  par  4aiiw» — by  teape,  rather 
than  by  a  elonr,  continuotu  procr:>s.  Many  able  n-anoiiera,  as  Le  Conte 
in  this  country,  and  Mtvart  and  Collonl  ii>  England,  bold  this  view. 

liere,  as  elsewhere,  a  vant  amount  of  Htvady  conscientious  work  is 
lequired  to  enable  oa  to  solve  the  probk-ms  of  the  history  of  life. 
Bat,  If  »o,  Ihe  more  the  hope  for  ihe  patient  student  and  inveeti^tor. 
1  know  nothing  more  chilling  to  reseaivh,  or  onfavorable  to  progress, 
than  the  promulgation  of  a  dogmatic  decision  that  there  is  nothing  to 
be  learned  but  a  merely  fortuitous  and  nncansed  succession,  amenable 
(O  00  law,  and  only  to  be  covered,  in  order  to  hide  its  shapeless 
and  nnccrtain  proportions,  by  the  mantle  of  bold  and  gratuitous 
hypothesis. 

So  soon  as  we  find  evidence  of  continents  and  oceans,  we  raitio  the 
qnestion,  '*  Have  these  continents  existed  from  the  first  in  thi^ir  pres- 
ent position  and  form,  or  have  the  land  and  water  changed  places  in 
the  conne  of  geological  time?  "  In  reality  both  statements  we  trne 
in  a  certain  limited  sense.  Ou  the  one  hand,  any  goologi^'Al  map 
whatever  suffices  to  show  that  the  general  outline  of  the  exiiiting  land 
igan  to  be  formed  in  the  finti  and  oldest  crumpltngH  of  the  crust, 
the  other  band,  the  greater  part  of  the  surface  of  the  laud  consists 
of  tnaiine  sediments  which  must  have  been  derived  from  land  that 
baa  poriabM]  in  the  process,  while  all  the  continental  fturfaces,  except, 
perli^M,  some  high  peaks  and  riHgcs,  have  been  many  times  nub* 
merged.  Both  of  these  ap]>arcntly  contradictory  statemenu  are  true ; 
■nd,  without  assuming  both,  it  ia  impouihle  to  explain  the  existing 
contours  and  reliefs  of  the  eurfaoe. 

In  the  cose  of  Xorth  America,  the  form  of  the  old  nucleus  of  Lao- 
Kntian  rock  in  tho  north  already  marks  out  that  of  the  finished  oonti- 
Bent,  and  the  successive  lat^^r  formations  have  been  laid  upon  the  edges 
of  this,  like  the  suooeaaive  loads  of  earth  dunijied  over  an  embankment. 
Int.  in  order  to  give  the  great  thickuiiM  of  the  palseoioic  ee<liiiicnt«, 
land  mujtt  have  been  again  and  again  submerged,  and  for  long 
r  time.     Thus,  in  one  sens^  the  ooDtbenta  have  been  fixed  ; 
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in  another,  tbe)*  have  been  coDstantlf  flactuttng.  UaU  and  Dana 
have  well  illustrated  theM  pointt  in  ho  fur  as  F^wU-ni  North  America 
ia  ooDccnivd.  ProfcMor  Htill,  of  ttMj  Qeological  S(u-vc]r  of  Iix'laud,  has 
tocentif  had  tbu  boldncsa  to  reduce  tlie  fluctnationa  of  land  and  water, 
as  evidenced  in  the  Brittah  lalaods,  to  the  form  of  a  series  of  tnape 
intended  to  show  the  phj-sical  geography  of  each  eiicc«B«ive  pi^od. 
Tbe  attempt  ia  probably  premature,  and  haa  been  met  with  much  ad- 
TCTM  criticum  ;  bat  there  can  be  no  doubt  that  it  lias  an  element  of 
tniih.  When  we  attempt  to  oaloulate  what  could  liavo  been  supplied 
from  tlie  old  eozoio  tiael«iia  by  dv^ay  aod  aqueous  «ro«ioo,  and  when 
we  take  into  account  the  greater  local  tbicknesa  of  aediments  toward 
tbe  present  Bea-basba,  we  can  scarcely  avoid  tbe  oonclosion  that  ex- 
t«ostv«  areaa  once  occupied  by  high  land  are  now  under  tbe  sea.  But 
to  a*ocTtain  the  proci»o  areas  and  position  of  tbette  perished  lands  oujr 
DOW  be  imi>oii»iblc. 

In  point  of  fact,  w«  arc  obliged  to  believe  in  the  eontcmporaneoog 
existence  in  all  geological  perioda,  except  perhaps  the  very  oldc*t,  of 
three  torts  of  areas  on  tbe  surface  of  the  earth  :  1.  Oceanic  areaa  of 
deep  aea,  which  must  always  have  oocapted  the  bed  of  the  present 
ocean,  or  parts  of  it ;  3.  Continental  plateaos,  sometimes  existing  as 
low  flau  or  as  higher  uble-lauds,  and  Bomclimcs  subnetged ;  S.  Areas 
of  plication  or  foMing,  more  eqwcially  along  the  borders  of  tbo  oceans, 
forming  elevated  lands  rardy  submerged,  aud  constantly  a&ording  lfa« 
material  of  MKlinicntary  acoumulntiom. 

Kvery  geologist  knows  the  contention  wUrb  has  been  occ«M«»ed 
by  tbe  attempts  to  correlate  the  earlier  polawxoin  deposit*  of  tbe  At- 
lantic mar<;in  of  North  America  witlt  those  forming  at  the  x.-unv  tiino 
on  the  interior  plateau,  and  with  those  of  intervening  lines  of  plication 
and  igneous  disturbance.  Stratigraphy,  lithology,  and  fossila  are  all 
more  or  Icm  nt  fault  in  dealing  with  these  questions  ;  and,  while  the 
general  nature  of  the  problem  is  understood  by  many  geologists,  its 
solution  in  particular  cases  is  still  a  source  of  apparently  endless  de- 
bate. 

Tbe  causes  and  mode  of  operation  of  the  great  movcraenta  of  tbe 
eartli's  eruKt  which  luivo  [irodnoed  mountains,  plains,  and  table-land% 
are  still  involved  in  *ome  mystery.  One  patent  cause  ts  the  meqnal 
settling  of  tbe  crust  toward  the  center ;  but  it  is  not  eo  generally  un- 
derstood as  it  sbonid  be  that  the  greater  settlement  of  the  ooean-bcd 
has  necessitated  its  pressure  against  the  sides  of  the  continents  in  the 
same  manner  that  a  huge  Ice-Soo  cnuhos  a  ship  or  a  pier.  The  geo- 
logical map  of  North  America  sbowa  this  at  a  glanee,  and  impresses 
us  with  the  fact  that  large  portions  of  the  earth's  crust  have  not  only 
been  folded,  but  bodily  pushed  back  for  groat  distances.  Un  looking 
at  the  extreme  north,  we  aoe  that  the  great  laarvniiun  manH  of  cen- 
tral Newfoundland  has  acted  as  a  protecting  pier  to  the  space  imme- 
rltatrly  west  of  it,  and  baa  caoacd  tbe  Gulf  of  St.  Lawrence  lo  !*• 
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mun  an  undisturbed  ar«a  since  palsDOZoic  times.  Immediately  to 
the  BOQtb  of  tiiis,  Nora  ScotJA  and  Xow  Bruiunick  are  folded  back, 
fidll  fartber  ooatb,  as  Qnyot  hu  thowu,  tlic  old  Hodiments  hnvs  be«n 
crushed  ID  ftb&rp  folds  ag:ainst  tbe  Adirondack  maM,  wbiob  hat  Hh«1- 
tcrrJ  ihc  table-land  of  tbe  C'atskillB  and  of  the  Or«at  Lakes.  South  of 
ihia,  again,  the  rocks  of  Pc^nnsTlvanta  nnd  Marj-lnod  have  been  driven 
back  in  a  great  curve  to  the  wnt.  Kuthing,  I  think,  can  more  forci- 
bly show  the  enormom  preexure  to  which  the  edge*  of  the  ootitinent« 
baT«  been  expoited,  aiid  at  the  same  time  the  great  ^inkiiig  of  the 
oocan-beds.  Complex  and  difficult  to  calculate  though  these  DloTe- 
Bmts  of  plication  arc,  they  are  more  intelligible  than  tbo  apparently 
ngolar  pulsations  of  tho  flat  continental  ureas,  wlioreby  tltcy  liavo 
altcmat«ly  bcvn  holow  and  above  the  watera,  and  which  mojit  have 
depended  on  somevhai  regularly  recurring  causes,  connected  either 
with  th«  Mcular  cooling  of  the  earth,  or  vith  the  gradual  retardation 
of  ita  loCatioa,  or  with  both.  Throughout  these  change^  each  incoes- 
nve  elevation  exposod  tho  rocks  for  long  ages  to  tho  decomposing  in- 
flneooe  of  the  atmosphere.  Eacib  ■ubmcrgoncu  Kwept  away,  and  de- 
pgntcd  M  acdiuent,  tlie  material  accumulated  hy  decay.  Every 
change  of  elevation  was  accompanied  with  changes  of  climate  and 
with  modifications  of  the  habitats  of  animals  and  plants.  Were  it 
jKMuble  to  rastorB  accorvtcly  tho  phyncal  geo^aphy  of  the  earth  in 
all  tbve  Tcspccta,  for  each  geological  period,  the  data  for  tho  twlution 
of  nuujy  difficult  questions  would  be  f  umiahod. 

It  la  an  unfortunate  cireamstance  that  conolmiionn  In  geology,  ar- 
rived at  by  the  most  careful  ob><«rTation  and  induction,  do  not  remain 
nadistarbed,  but  re^iniTTConntant  vigilance  to  prevent  them  from  being 
overthrown.  Somctime^^  of  countc,  tbiit  arises  from  new  discoveries 
throwing  new  light  on  old  factA  ;  but  when  this  occurs  it  rarely  works 
the  tximplete  subversion  of  previootly  teocived  views.  The  more  usual 
ease  is,  that  some  ovcr-Koalous  specialist  suddenly  discovert  what  seems 
to  him  to  overturn  all  previous  beliefs,  and  rushes  into  print  with  a 
new  and  plauRiblc  theory,  which  at  once  carries  with  him  a  host  of 
balf-informed  people,  but  the  insofllcieney  of  wliiclt  is  speedily  made 
manifeet 

Ilad  I  written  this  addrcM  a  few  years  ago,  I  might  have  referred 
to  the  mode  of  furmatioa  of  coal  as  one  of  the  things  moat  surely  set- 
tled and  understood.  The  labont  of  many  eminent  Reologist*.  micro- 
•ooptsto,  aod  chemists  in  tbe  Old  and  Uie  New  WorldH  had  shown  that 
oool  nearly  always  resta  upon  old-soil  Hurfaceo  penetrated  with  roots, 
and  that  coal-beds  have  in  their  roofs  erect  trees,  the  remains  of  tho 
lart  fomta  that  grew  npon  them.  Logan  and  I  have  illui^rated  this 
in  tba  ease  of  the  m-rica  of  more  than  sixty  sooceanve  coal-beds  exposed 
at  the  South  Joggins,  and  have  shown  nnoqnivocal  evidence  of  land- 
■ufaces  at  llic  time  oC  the  deposition  of  tho  coaL  Microscopical  ex- 
minatidn  has  proved  that  these  coals  are  composed  of  tbe  materialt> 
.XStf.— ft 
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wfit  lb*  same  trees  wboae  roots  aro  found  in  ifae  nnder-c]»irS|  and  their 
ftUmM  and  lesTcs  in  the  roof-shales ;  tlint  much  of  tlio  mat«rial  cd  the 
coal  has  been  subjected  to  snb-attrial  decay  at  thv  time  of  its  accamala- 
tion  ;  and  that  in  this  ordinary  coal  diffon  from  bilomhions  shale, 
earthy  l>iiunii.-Ji,  and  floma  kinds  of  cODncl,  which  have  been  fonned 
under  water ;  that  the  matter  remaining  as  coal  consists  almost  eo* 
tirety  of  epidennal  tissues,  which,  being  siibcroso  in  character,  are 
hi]!;hly  carbonaceous,  very  durable,  and  impermeable  by  water,*  and 
rare  hence  the  boat  fitted  for  the  production  of  pore  cod  ;  and  finally 
Itbat  the  vegetation  and  the  climatal  ai>d  geographical  features  of  the 
coal  period  weru  eminently  litted  to  produce  in  the  vast  swampa  of 
that  period  precisely  the  effects  obscr\'ed.  All  theitc  jwints  and  many 
others  have  been  thoroughly  worked  out  for  both  Europeaa  and  Anieri- 
UMt  coal-fivldit,  and  seemed  to  leave  no  doubt  on  the  subject.  Rnt  scr- 
Peoral  ycoia  ago  certain  microscopiats  obeerred  on  elioes  of  coal  layera 
filled  with  Bpore-cases — «  not  unusual  circnmBtsnce,  since  these  were 
■  shed  in  vast  abundance  by  the  trees  of  the  coal<forests,  and  hecaose 
ktbey  contain  suburosc  matt«r  of  tlic  same  character  with  epidermal 
tisanes  generally.  Immediately  we  were  informed  that  all  coal  con* 
siats  of  siiorcH ;  and,  this  being  at  once  accepted  by  the  unthioking, 
the  re&ulta  of  the  labors  of  many  years  aro  thrown  aaide  in  favor  oi 
this  crude  and  partial  theory.  A  little  later,  a  German  microsoopist 
has  thought  proper  to  describe  coiU  as  made  up  of  minute  algie,  and 
tries  to  reconcile  thiN  view  with  Uio  appearanoea,  deviHing  at  the  same 
(inie  a  new  and  formidable  nomenclature  of  generic  and  specific  names, 
which  would  seom  largely  to  represent  mere  fragments  of  tissues. 
Still  later,  some  local  facts  in  a  French  coal-field  hare  induced  an  emi- 
nent botanist  of  that  country  to  revive  tiio  drift  theory  of  coal,  in  op- 
position to  that  of  growth  in  aUtt.  A  year  or  two  ago,  when  my  friend 
ProfcKHor  Williamson,  of  Manchester,  informed  me  that  he  was  pro* 
partug  a  large  series  of  slices  of  coal  with  tho  view  of  rerising  the 
whole  subject,  I  was  inclined  to  say  that,  after  what  had  t>een  done  by 
LyoU,  GoGppert,  Logan,  Flunt,  Kewbcrry,  and  myself,  ihiM  was  scarcely 
ttcocasory ;  but,  in  view  of  what  I  have  just  stated,  it  may  be  that  all 
he  can  do  will  be  required  to  rescue  from  total  ruin  tho  resnlts  of  Our 
labors. 

An  illustration  of  a  different  character  is  afforded  by  the  contro- 
versy now  raging  with  respect  to  the  so<alled  fucoids  of  the  ancient 
rocks.     At  one  time  the  group  of  fucoids,  or  aign,  oonBtitulcd  a  gon- 
b«ral  place  of  refuge  for  all  aoits  of  unintelligible  forms  and  markings ; 
'graptolites,  worm-traila,  crastaoean  trai:k.i,  ehrinkage-craoks,  and,  above 
all,  ritl-markings,  forming  a  heterogeneous  group  of  fuooidal  remains 
L distinguished  by  generic  and  specific  names.    To  thexe  ivvrc  also  added 
Pflome  true  land-plant«  biully  presorrcd,  or  exhibiting  struoturM  not 
well  understood  by  botanists.    Sneh  a  groDp  was  sure  to  bo  eventually 
L  *  "  itadisa  OMiogT,"  iblrd  cdltloo,  mpplMDwl,  p.  BS. 
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lumcmbflTed.  The  writer  han  bimsvlf  dono  »omethinf;  toward  Uits,* 
bnC  ProfMSor  Nathont  )iu  ilunc  »tUI  more  ;t  nnd  now  roihl-  ini«lligi- 
Mr  Gxplauation  t-ui  bo  givt^n  of  many  of  tlieae  formx.  Quitv  reocniJf , 
jwtivcr,  dte  Count  de  Saporta,  in  aa  eIaborat«  illuatrat«d  mtiiDoir^t 
oome  to  tlio  defense  of  the  fncoids,  more  eepecutllf  against  tlie 
destnictiTe  experimcnu  of  XmtiorKt,  and  wnuld  cxrry  back  into  the 
Teigietsbte  kiDgdom  man}-  UiingH  wliioli  would  Nccm  to  be  mere  trails 
of  animals.  While  writing  this  addreat,  I  have  received  from  Pro- 
feaaor  Cri^  of  RiMin«A,  a  paper  in  which  h«  not  onlj  mpporta  tbe  algal 
naturr  of  rusichnltes,  art h rich nites,  and  many  oth«r  mppoaed  fnooida, 
but  claima  for  the  vegetable  kingdom  even  rec«ptaculitc8  and  arcJirao- 
cj-atbus.  It  is  not  to  bo  denied  that  somv  of  the  facts  which  he  cites, 
respecting  llio  structure  of  ihu  siphoniK  and  of  G«ruiu  modem  inonut* 
mg  algK,  an>  vt-ry  nuggsstive,  ibongfa  I  can  not  a^jrec  with  hia  eondu- 
voDA.  Mj  own  experience  has  convinced  mo  that,  while  non-botanical 
gcolofn^ts  are  prone  to  mistake  all  kin<Is  of  markings  for  plants,  erea 
good  botanists,  when  nol  familiar  with  tlie  clifinical  and  nechanical 
conditions  of  fossilixation,  and  with  tlie  present  phenomena  of  tidal 
shores,  are  quite  a.i  eaaily  milled,  though  they  are  verj'  prone,  on  th« 
Oliver  hand,  to  rvgard  land-plants  of  some  complexity,  when  badly  pre- 
served, as  mere  aigie.  In  these  circnmstances  it  is  very  difficult  to 
leeore  any  consensos,  and  the  tnith  is  only  to  bo  found  by  careful 
ohmrvation  of  competent  rnvn.  One  Irnulile  ii>,  that  thcHe  usually 
obsoare  marlcings  have  b«en  despised  by  the  greater  number  of  paleon- 
tolo^la,  and  probably  would  nol  now  be  so  moch  in  controversy  were 
it  not  for  the  use  made  of  them  in  illustmiing  supposed  phylogenics 
of  plants. 

It  would  be  vTODg  to  close  tlun  address  withont  some  reference  to 

that  which  is  the  veritable  pont  tuinorum  of  the  soienoe,  the  great 

n<l  TOHcb-debatpd  glacial  period,     I  tnist  that  you  will  not  sTippoite 

at,  in  the  end  of  an  hoar's  address,  I  am  about  to  discuss  this  vexed 

nestion.     Time  would  fail  me  even  to  name  the  hosts  of  recent  au- 

liors  who  have  contended  in  this  arena.    I  can  hope  only  to  point  out 

I  few  landmarlis  which  may  aid  the  geological  adventurer  in  truvcn* 

Bg  the  slippery  and  treacherous  iiurfscc  of  the  hypothetical  ice-sheet 

'  pleistocene  times,  and  in  avoiding  the  yawning  crevasses  by  which 

it  ia  trareraed. 

No   cotKlusions  of  geology  seem  more  ocitain  tJian  that  great 

^tbaoges  of  climate  hare  occurred  in  the  courto  of  geological  time  ; 

mI  the  evidctice  of  this  in  that  comparatively  modern  period  which 

imediately  preceded  the  human  age  ia  eo  striking  that  it  has  come 

I  be  knon'u  as  pre-eminently  the  ice  age,  while,  in  the  preceding  ter- 

•  "  PoMprinu  aad  ImprtMlaas  on  Cubom(«raiu  Rockt,"  "  Atatticui  Joomal  of  Sd- 

1S73. 
t  SoTil  S«*dUh  XanAauj,  Suxkbohn,  1881. 
}  ■■  1  pnpM  to  AlgMt  FoMilM,'- F*ito,  ]  m. 
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tiuy  periods,  temperate  ooDditioos  aeem  to  have  prevsilcd  cv^i  lo  tbe 
pole.  Of  the  maoj  theories  as  to  these  changes  which  ka\e  X^ca 
proposed,  two  seem  at  present  to  divide  the  soffTSges  of  geotogtsta, 
either  alone,  or  combined  with  each  other.  These  are— 1.  The  tbcoi; 
o/  th«  preocRsioD  of  tho  oquinozcs  in  connection  vith  the  varying  ee- 
ocntrieitjr  of  the  earth's  orbit,  ndToetted  more  cupcoiallj  by  Croll ; 
and,  2.  The  different  dixlribution  of  land  and  wat«r  aa  affeotiug  tbu 
reception  and  radiation  of  heat  and  the  ocean-eurrenW— a  tbtory  ably 
propoandcd  by  Lyell,  and  subsequently  extemively  adopted,  eitber 
alone  or  witb  the  previous  one.  Ono  of  these  views  may  be  called  the 
atrlronomiml  ;  the  other,  Che  gcogrtphicaL  I  confcM  that  I  am  in- 
clined  to  accept  ibo  neoond  or  Lyellian  theory,  for  aucb  rcaAons  a«  the 
following :  1.  Ureat  devations  and  depreoaiona  of  land  have  oocnrred 
in  and  since  the  pleistocene,  while  the  alleged  astronomical  cbangta 
ara  not  certain,  more  especially  in  regard  to  their  probable  effect  on 
the  earth.  2,  MHien  Ihc  rival  theories  arc  tested  by  the  pn^cnt  phe- 
nomena of  the  sotitliem  polar  region  and  the  Korth  Atlantic,  there 
seem  to  be  geographical  caases  adequate  to  account  for  all  iixcept  ex- 
treme and  tmproved  gtacial  conditions.  3.  The  astronomical  cause 
would  snppose  regularly  recurring  glacial  periods  of  which  there  la  no 
evidence,  and  it  would  give  to  tho  latest  glacial  age  an  antiquity  which 
M«n«  at  variance  with  all  other  facta.  4.  In  those  more  nortbeni  re- 
giona  where  glacial  phenomena  arc  most  pronounced,  the  theory  of 
floating  iihci>ts  of  ice,  with  local  glatuert  descending  to  the  fiea>  wems 
to  meetal)  the  couditiona  of  the  case  ;  and  thesu  would  be  obtained,  in 
the  North  Athtntic  at  least,  by  very  moderate  changes  of  level,  caus- 
ing, for  example,  the  equatorial  riirrent  to  flow  into  the  Paciflo,  instead 
of  running  northward  as  a  gulf  niifuui.  5.  The  geographical  theory 
allows  tlie  supposition  not  merely  of  vicissitudes  of  climate  quickly 
following  eadi  other  in  nnison  with  the  movemonU  of  tlie  surface,  bnl 
allows  also  of  that  near  local  approximation  of  regiona  wholly  covered 
witb  ioe  and  anov,  and  others  comparatively  temperate,  which  we  sec 
at  present  in  tli«  north. 

If,  however,  wo  are  to  adopt  the  geographical  theory,  we  must 
avoid  extreme  views  ;  and  this  leads  to  the  inquiry  as  to  tho  cvidenoo 
to  be  found  for  any  such  universal  and  extreme  glacialion  as  is  de- 
manded by  some  geologists. 

The  only  largo  continental  area  in  tho  northern  hemisphero  aop- 
poscd  to  be  cutircly  ice-  and  snow-clad  is  Greenland  ;  and  this,  so  far 
as  it  goes,  U  certainly  a  local  case,  for  the  ice  and  snow  of  Greenland 
extend  to  the  aoutb  as  far  as  60"  north  latitude,  while  both  in  Norway 
and  in  the  interior  of  Korth  America  the  climate  in  that  latitude  (wr- 
mits  the  growth  of  cereals.  Further,  Grinnell  Land,  which  is  separated 
from  North  Gn-enland  only  by  a  narrow  sound,  has  a  comparatively 
mild  climate,  and,  as  Nnn-tt  has  shown,  is  covered  with  wnliire  in 
summer.    Still  further,  XordeuskiAld,   ono  of  the  moat  exjiericnccd 
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Je  explorers,  holdn  that  it  k  probable  that  th«  interior  of  Green- 
u  itself  verdant  in  Bummcr,  and  is  at  this  moment  preparing  to 
altAmpt  to  reach  tliis  interior  oasu.  Nor  U  it  difficult,  with  the  aid  of 
tbe  faot«  cited  by  Woeickoff  and  X^liitae;,*  to  perceive  tbe  caoee  of 
tlie  exceptional  condition  of  Greenland.  To  give  ie«  and  bdov  in 
largo  (]aantiti<«,  two  condiliona  are  required — finit,  atmoirplicric  hn- 
miditj ;  and,  secondly,  cold  precipitating  regions,  Uoch  of  these 
conditions  meet  in  Greenland.  It«  high  ooaMt-r&ngm  receive  and  con- 
dense the  hnmidity  from  tho  Kta  on  both  ride*  of  it  and  to  tiiv  M>uth. 
IlflDcc  the  vast  accumalatton  of  its  cowt  enow-fields,  and  the  intenjie 
di«charg<'  of  ihc  glariiitr*  rmplying  out  of  its  valleys.  When  extreme 
gliurialistx  point  to  Grbunland,  and  ask  us  to  believe  that  in  the  glacial 
age  the  whole  continent  of  North  America  an  far  south  aa  tbo  latitude 
of  40°  was  covered  wilh  a  continental  glacier,  in  >omo  plaooa  Mveral 
thoiuAnds  of  feet  thi<-k,  -wc-  may  veil  a«k,  first,  what  evidence  there  is 
that  Grtwnland,  otKTta  the  Antarctic  Continent,  at  present  shows  snob 
a  condition  ;  and,  secondly,  whether  thrrc  exists  a  possibility  that  the 
interior  of  a  great  continent  could  ever  receive  so  large  an  amount  of 
precipitation  as  that  reqaired.  ^o  far  aa  present  knowledge  czista,  it 
ia  certain  that  t ho  meteorologist  and  the  physicist  must  anHwcrboth 
queetiona  in  the  negative.  In  iiliort,  porpettial  snow  and  glaciers  must 
be  local,  and  can  not  be  continental,  l>eeBU)K)  of  the  vast  amount  of 
evaporation  and  condensation  required.  Tfaeao  can  only  Ik!  potwible 
where  comparatively  warm  seas  supply  moisture  to  cold  and  elevated 
land  ;  aod  this  anpply  can  not,  in  the  nature  of  things,  penetrate  far 
inland.  The  actual  condition  of  interior  Asia  and  interior  America  ia 
the  higher  northern  latitudes  kITofiIm  ponitivo  proof  of  this.  In  a  itlate 
of  partial  submergence  of  oar  nortbcra  oontiuents,  wc  can  readily 
imagine  gtadation  by  the  combined  action  of  local  glaciers  and  great 
ic«-AoeB ;  but,  in  whatever  way  the  phenomena  of  tbe  bowlder  day 
and  of  the  eo-calU^I  terminal  nioraincn  aro  to  bo  accounted  for,  tbe 
theory  of  a  continuous  conlinonlal  glacier  must  be  given  ap. 

I  cau  not  better  indicate  the  general  bearing  of  facts,  aa  they  pro- 
tent  themselves  to  my  mind  tn  connection  with  this  subject,  than  by 
referring  to  a  paper  by  Dr,  G.  U.  Dawson  on  the  distribution  of  drift 
erer  the  great  Canadian  plains  «n«t  of  tbe  Rocky  UoimtBiiis.t  I  >m 
the  more  inclined  to  teta  to  this,  bceaate  of  Its  recency,  and  because 
I  have  to  often  repeated  siniilar  conclusions  as  to  Eastern  Canada  and 
lh«  region  of  the  Great  Lakes. 

The  great  interior  plain  of  Western  Canada,  between  the  Tjsuren- 
ttao  axis  on  the  cast  and  the  Rocky  Xonntains  on  the  west,  is  seven 
bnodred  milce  in  brcadtli,  and  is  covered  with  glacial  drift,  presenting 
one  of  the  greatest  examples  of  this  deposit  in  the  world.     Proceed- 

•  "U^MJr  on  Glad«t«,*>  Geological  Sodetj  of  Berltii,  1S81;  "Gtinidc  Changts," 
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Eng  eaalward  Irom  the  basn  of  tlie  liockf  MooDtaina,  the  stu-rocc,  at 
fint  more  than  four  tbounnd  Fcvt  above  tho  Boa>Icrel,  descends  hj 
«aoc4«riTfl  at«|»  to  twvnty-liTc  Lutidrod  feet,  and  i»  baM'd  on  creta- 
ccona  and  lAninie  rockx,  covered  by  boirldcr  clay  an<t  iinnd,  in  bmm 
|dac68  from  on«  hundred  to  two  bondred  feet  in  depth,  and  liUing  sp 
pre-existing  hollows,  though  itself  sometimes  piled  into  ridges.  Xear 
ibo  Rocky  .^lountuna  tho  bottom  of  tho  drift  oonststs  of  gravel  not 
gUotated.  Tliis  oxtendx  to  about  on«  hundred  miles  ca«t  of  the  moun- 
taiiu,  and  must  have  )>U(^n  swept  by  water  out  of  their  valleys.  The 
bowlder  elay  resting  on  this  depooit  is  laif;dy  made  up  of  local  diM» 
in  BO  far  as  its  paste  is  concMned.  It  contains  many  glaciated  bowl- 
ders and  «tvnc»  from  the  I.aii  rent  inn  region  totlio  cast,  and  aleo  smaller 
p«hblea  from  the  Rocky  ^Mountains  ;  so  lliat  at  tlie  time  of  its  fonu- 
tion  iberc  mnst  have  been  'Irtftagc  of  largo  stones  for  seven  hnndred 
miles  or  more  from  the  east,  and  of  smaller  stones  from  a  less  distjuiec 
on  the  wost.  The  fonnor  kind  of  material  extends  to  tho  base  of  the 
mountainii,  and  to  a  height  of  more  than  four  thousand  fceU  Ono 
bowlder  is  mentioned  aa  being  forty-lwo  by  forty  by  twenty  fert  in 
dimensions.  The  highest  Laurcntian  bowldera  acen  were  at  an  eleva- 
tion of  forty-six  hundred  and  sixty  feet,  on  Hw  base  of  tlic  Rocky 
Mountains.  The  bowlder  clay,  when  thick,  can  be  seen  to  bo  rudely 
stratified,  and  at  one  place  includes  beds  of  laminatod  clay  with  com- 
pressed peat,  similar  to  tlie  forest-beds  described  by  Worihcn  and 
Andrews  in  IllinoiK,  and  the  so-called  interglacial  beds  dcHCribcd  by 
Hinde  on  Lakv  Ontario.  The  leof-beda  on  the  Ottawa  River  and  tba 
diift-trunka  found  in  the  bowlder  clay  of  Manitoba  belong  to  tfa« 
same  oategory,  and  indicate  that  throughout  tbo  glacial  period  there 
were  many  forest  oases  far  to  the  north.  In  the  valleyit  of  tlie  Rocky 
Mountains  opening  on  th<-M)  plains  there  are  evidences  of  large  local 
glaciers  now  extinct,  and  similar  evidences  exist  on  the  Laurentian 
bighlands  on  tbo  east. 

Periiaps  the  most  remarkable  feature  of  tho  region  it  that  immense 
aeriea  of  ridges  of  drift  piled  againnt  an  (■4car])ment  of  Laramie  and 
cretaceous  rocks,  at  an  i^evation  of  about  twenty-five  hundred  f««t, 
and  known  as  tbo  **  Htwouri  Coteau."  It  ia  in  some  places  tbirty 
miles  broad  and  a  hundred  and  eighty  feet  in  height  above  the  plain 
at  its  foot,  and  extends  north  and  south  for  a  great  distance ;  being, 
in  fact,  tho  northern  extension  of  thoso  great  ridges  of  drift  whidi 
hare  been  traced  aonth  of  the  Great  Lakes,  and  through  Pennsylvania 
and  !Kow  Jersey,  and  which  figure  on  the  geological  maps  as  the  edge 
of  the  contineuUl  glacier — an  explanation  obviously  inapplicable  in 
those  Wealem  regions  where  they  attain  their  greatest  development. 
It  is  plain  that  in  the  North  it  marks  the  wcslern  limit  of  the  deep 
water  of  a  glacial  sea,  which  at  i!M>me  periods  extended  mach  fartha 
veM,  perhaps  with  a  greater  proportionate  depression  in  going  west- 
ward, and  on  which  heavy  lee  from  the  Laurentian  distriola  on  the 
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wmft«d  southwestvard  by  the  Arctic  currents,  vhilo  ligbUr 
ice  from  tk«  Rockj  Mount^ns  was  being  borne  eatitvard  from  tlieae 
nouDUiiu  by  tlic  {'mvailiiig  wcsUirty  winds.  Wc  tlias  linre  in  the 
VTest,  on  a  very  wide  scale,  tlie  same  phcnorocaa  of  Tiu-}-ing  submer^ 
gwoe,  cold  curreat^  smX  ic«-floes,  and  local  glaciers  producing  ica- 
\n^  to  which  I  have  attributed  the  bowlder  olay  and  upper  bowl* 
4tr  drift  of  Eastern  Canada. 

A  few  flabsidiary  (khdU  I  may  W  pardoned  for  mentioning  here. 

Tbi  rival  theories  of  the  gUeial  period  are  oft«n  characterized  as  tboso 

•A  laad  glaciation  and  sea-borne  icebergs.    Bat  it  roost  be  remem- 

bired  that  those  who  reject  the  idea  of  a  continental  glacier  hold  to 

Ike  oitRtoncv  of  local  glaciers  on  the  highlands  more  or  less  exten- 

•  daring  different  portions  of  the  great  pleistoocne  submergcnoe. 

7  abo  believe   in   the  extetuton  of  these  glsoiera  seaward  and 

pirtly  watet^botne,  in  the  manner  so  well  explained  by  Matticu  Will- 

imu;  in  the  existence  of  those  rast  flotui  and  fields  of  ourrent-and 

JlMwme  ice  whose  powen  of  transport  and  erosiou  we  now  know  to 

n  great ;  and  in  a  great  snbmergence  and  re-eleration  of  the  land, 

ig  all  parts  of  it  and  all  elevations  np  to  five  th<HMand  feet  sue- 

CMirdy  under  the  influence  of  those  rnriotiN  agencies^  along  with  those 

of  the  ooeAa-earrenta.    They  also  hold  that,  at  the  beginning  of  the 

gbcial  snbmergence,  tJie  land  was  deeply  covered  by  decomposed 

reek,  similar  to  that  which  still  exists  on  tbo  hllLi  of  the  Southern 

StUw,  and  whteb,  as  Dr.   Hunt  has  shown,  wouht  afford  not  only 

sarthj  ditrU,  but  latge  quaotitics  of  bowlders  ready  for  tran^orts- 

lion  by  ice. 

I  would  also  remark  that  there  haa  been  the  greatest  possible  ex- 
iggeratiou  as  to  the  erosive  action  of  land-ice.  In  IH65,  after  a  visit 
to  the  Alpine  glaciers,  1  maintained  that  in  these  mountalnit  glocicni 
I  jtc  relatively  protective  nther  than  erosive  agencies  and  that  the 
mf^rittix  which  the  glacier  streams  deliver  is  derived  mostly  from  the 
atmosphericAlly  wasted  peaks  and  cliSs  that  project  above  them. 
SiDoe  that  time  many  other  observers  have  maintained  like  views,  and 
very  recently  l^fr,  Davis,  of  Cambridge,  and  Mr.  A.  Irving  have  ably 
tfested  this  snbjocL*  Smoothing  and  striation  of  rocks  are  nndoubt- 
idly  tm[H)rtant  effects,  l>oth  of  tand-glaciers  and  heavy  aea<borne  ice  ; 
but  the  leveling  and  tilling  agency  of  these  is  much  greater  than  the 
craaivc.  As  a  matter  of  fact,  as  Xewbcrry,  Uunt,  Belt,  Speoecr,  and 
Mbers  have  shown,  the  glacial  age  has  dammed  up  vast  numbers  of 
gIdebaitDels  which  it  hiu  been  left  for  modem  streams  partially  to 
tTat«. 

The  till,  or  bowlder  clay,  has  been  called  a  "  ground  montinc," 
there  are  really  no  Alpine  moraines  at  all  corresponding  to  it.  On 
other  hand,  it  is  more  or  less  stratified,  often  rests  on  soft  materi- 
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ala  which  glacion  would  have  swept  awaj-,  Bometitnes  toataiiu 
ihcUi,  or  paMefl  into  marine  clays  in  it«  bortxontal  oxt«nsioo,  and  in- 
variabl}'  ill  \\a  inib^tddi-cl  bowldcn  and  its  piurt«  kIiowh  an  uDoxidLwd 

I  eottditio»,  which  could  not  have  exlatud  K  it  bad  l>ecn  n  sub-nArial 
depoeit.     When  tbe  Canadian  till  is  excavated,  and  cxpo«cd  to  the 

,  air,  it  a^snmea  «  brown  color,  owing  to  oxidation  of  its  iron ;  and 

<vj  of  itfl  Btoncs  and  bowlders  break  ap  and  disintej^rate  under  tbe 

tion  of  air  and  froat.    TboM  are  tmequivocal  signs  of  a  sab-aqaeooa 

'deposit.  Here  and  tli«re  wv  6nd  a9aoaiuti.sl  with  it,  and  apocially 
near  the  bottom  and  at  tbe  toj>,  indicatioiui  of  powerful  water^ctioo, 
as  if  of  land-torrents  acting  at  particular  elevations  of  the  land,  or 
liuavy  Htirf  and  ice   action  on   coasts ;  and  Lho  attempts  to  pxpiain 

I  t)i«iti>  by  gburial  streams  have  been  far  from  saocraefoL  A  singnlar 
objection  BomolioieH  raised  aguinHt  the  »ub-aquvoiu  origin  of  tltc  till  ia 
ita  general  want  of  marine  remains,  but  this  is  by  no  moans  onirernal ; 

Land  it  is  well  known  that  coarse  conglomerates  of  all  ages  are  gener- 

Fldly  dcKtitut«  of  fotwils,  except  in  tbeir  pebbles ;  and  it  is  further  to 
be  observed  that  the  conditions  of  an  ice-laden  M^a  arc  not  those  moat 
favorable  for  the  extenifion  of  marine  Itfc,  and  that  tlic  period  of  tioM 
covered  by  the  glacial  age  must  bave  been  abort,  compared  with  tint 
represented  by  some  of  the  older  formations. 

Tliw  last  consideration  suggests  a  qaestion  which  might  afford 

for  another  address  of  an  hour's  duration — the  question  bow 

Dg  time  has  elapsed  since  tbe  clonic  of  the  glacial  period.     Recently 

ftbe  opinion  lia*  been  gaining  gmund  that  tbe  close  of  the  ice  age  it 
very  recent.  Such  reasons  as  the  following  lead  to  this  coDclosion : 
Tbe  amount  of  atmospheric  decay  of  rocks  and  of  denudation  tn  gen- 
eral, which  have  occurred  Binc«  the  close  of  the  glacial  period,  arv 
Bcarccly  appreciable  ;  little  erosion  of  rircr-valleys  or  of  ooaat-terraoes 
baa  occurred.  The  calculated  recession  of  water-falls  and  of  prodne- 
tJoo  of  ]ake-ridgr«  lead  to  the  same  eonoloaton.  So  do  the  recent  state 
of  bones  and  shells  in  the  pleistocene  doposiu  and  tbe  perfectly  mod- 
em  facies  of  their  fosdls.     On  such  evidence  the  oossation  of  tlio  gla* 

tcial  oold  and  settlement  of  our  continents  at  their  present  lereU  an 

■cveots  which  may  hnro  occurred  not  more  than  six  thousand  or  serea 
tliousnnd  years  ago,  though  such  time  estimates  are  proverbially  lu- 
certain  in  geology.     ThU  subject  also  carries  with  it  the  greatest  of 

Kmll  geological  problems,  next  to  that  of  the  origin  of  life ;  namely,  the 
origin  and  early  history  of  man.  Snob  qneMtons  can  not  be  diseaued 
in  the  closing  sentence*  of  an  hour's  address.  T  shall  only  draw  from 
them  one  practical  inference.  Since  the  eomparativcly  short  post-gU- 
eial  and  recent  periods  apparently  include  the  whole  of  human  hi&tory, 
we  arc  but  new-comers  on  the  earth,  and  tlicrcforo  have  had  littJc 
opportunity  to  solve  tbe  great  problems  which  it  presents  to  us.  But 
this  is  not  all.  Geology  as  a  ecicnw;  Boaroely  dates  from  a  century 
ago.     We  have  reason  for  f>ur]>rije,  in  these  cireumstaiiee»,  that  it  has 
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learned  bo  ranch,  but  for  eqnsl  anrpriae  Uiat  so  many  persons  appMU- 
to  tkitib  it  a  complete  and  full-grown  science,  and  that  it  is  entitled  to 
■peak  with  confident  on  all  tliu  gn-at  injrKttirics  of  tlic  <-itrtli  that  hare 
b«ea  bidden  from  the  geaerations  before  ua.  Such  b<'ing  tlit-  iii.>wncss 
of  moD  and  of  lii*  »cicnoe  of  the  earth,  it  ia  not  too  nfucli  to  itay  that 
bncnttity,  hard  work  in  ooilecting  faots,  and  abstioeDce  from  hasty 
gcnvnlutation,  abotUd  charact«riz«  goologists,  at  least  for  a  few  gcn- 
«rationa  to  corae. 

Ia  eoDcliuion,  scienc«  u  light,  and  light  i«  good  ;  but  it  moat  be 
carried  high,  clso  it  will  fail  to  enlighten  the  world.  I^ct  us  Btriro  to 
raite  it  high  enongh  to  Hhinfi  over  every  obstraction  which  easW  any 
shadow  on  the  trae  interests  of  hamanity.  Above  all,  let  us  hold  up 
the  light,  and  not  stand  in  it  ounielvM. 


INLETS   FOR  INFECTION.* 

Bt  ft.  TUORXE  THOBNi:.  P.  R.  C.  F. 

Iy  selecting  a  snbject  to  bring  h«foro  you,  I  felt  tlint  T  should  not 
be  trespaiwing  boyond  the  lines  indicated  by  the  committee  who 
Itare  organiied  this  series  of  lectures  if  I  addressed  roy  remarks  to 
Eoraa  points  connected  with  those  specilic  fevers  the  prorention  of 
wfaidi  most  be  regarded  as  coming  within  thi>  scope  of  sanitary  aii- 
miniatntion.  I  may,  perhaps,  indicate  tlic  iinport»oc<;  of  such  a  sub* 
iiv!t  by  quoting  a  few  figures  from  the  reporla  of  tliv  Roglitrar-Gener^ 
of  England.  Umiting  myself  to  those  diseases  the  njirfail  of  wbicb 
i*  admittedly  to  b«  controlled  by  the  adoption  either  of  efficient  sani- 
tary works,  or  of  each  sanitary  measures  as  isolation  and  disinfection, 
I  find  that  during  1871-'80  the  following  dent  hs  were  registered  in 
Englanil  and  Wales  :  From  typhua  fovcr,  IS.ffTi'i ;  from  i^ntcric  or  ty- 
phoid fr-rer,  78,431 ;  from  simple  continued  fever,  which  when  fatal 
b  probably  nothing  less  than  an  ill-deflned  form  of  enteric  fever,  SS,- 
6i8  ;  from  diphtheria,  30,435  ;  and  from  scarlet  fever,  otherwise  called 
scarlatina,  I74,SS&.  These  deaths  are  esseDtially  dno  to  dijieoses  which 
may  be  called  prcvenUhle,  and  they  amount  in  all  to  331,696  tn  the 
ton  ymim.  But  the  influence  of  tinstti  discaiKM  upon  lli«  population  can 
not  bo  judged  of  by  the  death-roll  alone.  For  every  fatal  case  there 
havB  probably  occurred  at  least  ten  non-fatal  altacks,  and  thus  we 
oa«ne  to  be  confrontod  witli  a  total  of  3,538,056  atta<')c>i  from  the  pre- 
ventabh;  spccifio  fevers.  Mr.  Simon,  C.  B.,  F.  R.  S.,  in  dealing  with 
•aeh  death  rotums,  has  said :  "  Of  the  incalculable  amount  of  physical 
KtffCTtng  and  disablement  which  they  occasion,  and  of  the  sorrows  and 

•  JU(%ed  from  •  InMnrc  dBJlTtrwl  «t  OieilealiaiD,  U&rch  IB,  ISSS,  uid  poblUbed 
in-nsFnaliliaMr." 
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•nxtcties  ^ho  often  iMumanvnt  daricening  of  life,  tbe  etrajtcoed  rneui* 
of  Hubiilstenoe,  Uw  very  frcqueDt  JvtititutioD  unil  piupcniin,  which 
stt«nd  or  folloir  mcIi  euSering,  death  vtatUUes,  to  which  alone  I  eao 
refer,  testify  only  in  sample  or  by  suggMtioit'' 

'I1ie  means  l>y  trbich  infection  tn  likely  to  be  ctmreyed  to  botue- 
holdM  arv  far  too  numerous  to  be  dealt  with  in  a  single  lecture,  and  I 
liaTd  thought  it  be«l  to  Hclcot  for  oonsidoration  three  or  fonr  of  irhu 
I  feel  to  be  among  the  more  important,  and  to  deal  with  these  in 
detail. 

In  a  report  on  axv  epidemic  of  eoterio  fever  at  Croydon,  in  1875,  Dr. 
Buchanan,  F.  R.  S.,  makes  use  of  the  following  words  :  "  Hie  air  of 
the  »eweni  in,  US  it  ncrc, '  laid  on '  to  booses."  That  significant  es- 
prvsHioii  ^  laid  on  "  comi^ii  in  :tptly,  as  giving  prominence  to  the  special 
featureii  of  one  of  the  chaniiolM  for  convoying  itifcclion  to  households, 
to  which  I  propose  drawing  your  attention.  From  the  inside  of  every 
ordinary  dwelling-house  there  pan  certain  waste-pipes  intended  to 
convey  Hijuid  refuHc,  Gret  to  the  botue-dnuns  without,  and  thence  to 
the  public  sewers.  It  is  the  custom  to  regard  these  conduits  as  pass- 
ing from  bouse  to  Mwcr,  but  this  evening  I  would  iu>k  yon  to  compare 
them  with  tfa«  pipes  for  the  supply  of  coal-gas,  and  to  victw  t]>cm 
ratlier  an  pawing  from  the  sewer  as  a  center  to  the  periphery  within 
our  dwelling-houses.  In  our  comparison  the  public  sewer  may  be  re- 
kgaided  as  corresponding  with  the  gasometer  ;  the  honso-droin  and  the 
Evule-pipes  as  representing  the  service-pipes  for  gas  ;  and  tliu  so-called 
'"trap"  indoors  as  taking  the  placo  of  tlio  mctnl  tup  found  in  connce- 
tion  with  each  gas-bracket.  Scwer-air,  even  in  its  normal  stste^  is  a 
grave  sonrce  of  danger  to  health  ;  but  when  the  sewers  receive  in 
Uheir  comse  along  the  streets  the  infeetious  refuse  discharged  from 
houses  where  speolGo  disease  prevails,  then  the  sewer-air — harmful 
hitherto — is  changed  into  an  intense  poison. 

Bow  is  it  usually  sought  to  debar  this  poisonous  agent  from  dwell' 

lings?    The  sole  means  adopted,  in  nine  eases  ont  of  ten,  consists  in 

'placing  at  some  point  of  the  pipe  whidi  connects  the  interior  of  the 

house  with  the  interior  of  the  sewer  a  small  body  of  watitr  which  » 

known  as  a  "  trap,"  and  which  is  designed  to  act  as  a  1>arrier  to  the 

pawago  of  nil  scwor-air.    The  contrivance  most  commonly  resorted  to 

kis  the  so-called  bell-trap,  an  apjiaratu-i  in  which  the  rim  of  a  bell- 

shaped  cup  is  suspended  in  a  small  body  of  water  contained  within  a 

circular  depression.    This  form  of  trap  is  of  all  the  least  efGcicot ;  il 

is  not  only  one  in  which  the  water-lock  oonstituting  the  trapping  may 

■  at  any  moment  bo  entirely  removed  at  the  will  of  the  individual,  but 

at  its  best  it  provides  between  the  house  and  the  sewer  a  layer  of 

water  only  about  one  half  or  three  quarters  of  an  inch  in  depth.    Even 

the  most  efficient  of  all  traps,  the  so-cal  W  slphon-liend,"  is  not  muck 

I  better.     Dr.  Andrew  Fergus  maintains  that  trapping  has  1>nt  little 

|<Cffect  in  kiicpiog  sewer-air  ont  of  houses,  as  the  entrance  of  the  con- 
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air  is  not  ao  muvli  due  to  occasional  and  toinporar;  failure 
cy  of  the  trap  aa  to  an  almost  coiutaiil  ab»or|>tioa  of  ttcwor- 
rat«r  on  the  Bewer-side  of  the  trap,  and  its  etibsisjuorit  <iw- 
1  the  houM-Bidc.  Dr.  Forgas  has  made  a  serieti  of  cxperi- 
^lua  tul>c  >o  bviit  aa  Co  kmdiUu  tbo  ordiDarjr  "  Biplion " 
dtMrg«d  vilh  water.  Certain  gan>!t  wcrv  vvulvud  on  what 
1  tfa«  9ewi>r-«ide  of  the  trap  (b),  and  ttt-ita  vne  appli^^d  tu 
betber  tlie  f^ases  eucoeeded  in  pacing  through  the  water. 
w  tabulated  hy  Dr.  Fergus  aro  ait  f oUowa : 


d 


Bp.cr, 


1-SO 

1-eo 


e««i«*. 


Bolutloo. 


Seoenvtol 


TMt. 


Utmiu. 
N'Milcr. 


Lrad  p*[>cr. 
lodidcof  narch  pspor. 
Unnoi-ofttcr  In  inf. 


Lime-*Ucr  in  trap. 
OT«r  wltor  Id  Imp. 


Tlnw  br  wuHob  U  ■&■». 


IB  nhiutM. 
gOBiiaut««.   Atothrough 

■  (ntll  win  in  IcM  ttuui 

24  boun. 
I  liour, 

3  to  4  boun. 

4  honrfv 

Defto-D  10  *h<>w  in  ■  few 
Dilnutci.  In  holt  AQ 
liour  ttio  vhole  wu 
blVMhed. 

1^  hour. 

8  hauni. 


OTcver,  urgivl  tliat  the  results  would  probably  be  different 
wvr*  ventilated.     A  Tentilating-shaft  (c)  was,  therefore, 

t]i«  apper  part  of  the  bund  on  tlie 

ind  the  experimeots  wore  n-pcatvd. 

»,"  aays  I>r.  Fergus,  "  w«-re  much 

Ecept  that  tlio  rcaclion  was  a  Utile 

>wiog  itself." 

'  Mwer-ur  may  be  taken  to  contain 

dred  parts  about  eeventy-ninv  partK 

Dearly  twenty  of  oxygon,  not  quitc- 

of  carbonic  iii'id,  and  traces  of  aul- 

rdrogCD,  manh-gaa,  and  ammonia. 

however,  when  inhaled  in  the  pro- 

cBt4sl,  can  hardly  be  regardtjii  ;w   V    \  /   y        , 

^ctin;;  Ijealth.    Sower-air  alflo  con-    ^ 
matter  in  the  form  of  vapor,  and 

rtiolem  ;  bat  doubtH  have  been  ex- 
whether  thvw  organio  particles  |j 

akinR  their  way  through  watur-  p,.,., 

10  carefully  executed  czpcrimeDtti 

Jirmiohael,  of  Glasgow,  have  gone  far  to  show  that  llioy 

Otiier  ways,  howflver,  in  which  danger  ooraos  about. 
trwa  i«  «P'  **•  ^^  ""''•"'^  <""^  '•y  >'ip'ion-»c'-"on.  as  the 
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rMiiIt,  for  example,  of  a  rapid  flow  nlong  ttiv  drain  into  which  the 
WKiit&-pip«  difloharge,  and,  under  thue  cireumHtUDOos,  MWCT'iiir  and 
iu  or^nic  ingtedienta  paaa  anhinderod  into  our  houw*.  So,  alto,  traps 
ar«  liable  to  be  forced  by  the  preaeore  of  the  aewer-air  upon  tbcni. 
Having  rvgard  to  tioino  of  Dr.  Carmichaers  experim«]it4,  it  might  at 
tint  jtigbt  be  Mappotted  tlint  organic  particles  contained  in  bubble*  of 
air  would  bo  delaineiJ  in  their  pn^tagi^  Uirough  a  water-trap.  This, 
however,  is  by  no  ineann  the  caae.  In  certain  experimcnla  carried  out 
at  the  Itoyal  Institution  bj  Professor  l^iidall,  F.  R  8.,  it  won  foand 
that  air,  pawing  through  an  experimental  tube,  carried  with  it  "  a  eon* 
Mdcrablv  amount  of  mechanically  suspended  nuttier,"  Dr.  Carmiohael 
freely  admila  tJiv  inadequacy  of  water-trapH  as  they  exi^i,  and  points 
out  many  dangers  attendant  upon  them.  He  enforeea  the  caution  be 
gives  by  a  case  related  in  a  report  of  Dr.  J.  B.  Kuutell,  Medical  Offi- 
cer of  Health  for  Glasgow.  In  certain  tenements  of  one  apartmenti 
having  no  connection  with  the  scwcr,  there  had  been  a  deatb-rale  from 
diphtheria  of  12,  and  from  enteric  fovcr  of  S4'9,  per  hundred  thousand 
inhabitants  Tlie  introdoction  of  a  «ink  incTc-oiwd  the  diphtheria 
dcath-ntte  to  85'S — L  o.,  110  p<T  cent — a«<l  from  enteric  fever  to  87'? 
— i.  e.,  171  per  cent — ^the  rate  of  mortality  from  oertain  allied  diseases 
<  also  undergoing  a  corrcaponding  increase.  Kot  knowing  whether  tbcra 
were  other  circumatancea  that  favored  this  special  incidence  of  disease 
upon  these  tenements,  I  should  find  some  difficulty  in  asserting  that 
the  drain-connection  was  the  cause  of  the  whole  of  the  increase  in  the 
diacaacs  specified  ;  nevertheless.  Dr.  Husscll'a  opiuiou  that  it  was,  car- 
riea  great  weight. 

One  striking  instanoe,  whioh  further  illustrates  this  point,  came  un- 
der my  own  cognizance.  Some  years  ago  I  received  inHtructions  to 
intjuire  into  the  cause  of  an  outbreak  of  enteric  fever  in  a  small  town- 
ship in  Yorkshire.  The  main  incidence  of  tliu  disease  was  upon  a 
group  of  houses,  which  formed  an  irregular  square,  containing  twenty- 
three  cottages,  occupied  by  eightr>eight  persons.  Up  to  the  first 
week  in  June  the  inhabitants  of  this  locality  had  bi>cn  free  from  fever, 
but  at  that  dale  a  seriee  of  attacks  of  well-marked  cnterio  fever  oc* 
curred  aluioxt  simultAneounly  in  a  number  of  houses,  fresh  attaekj  tak- 
ing place  day  by  day  until,  in  the  space  of  a  few  weeks,  one  or  more 
inmates  in  fifteen  out  of  the  twenty-three  cottages  had  been  attacked, 
the  number  of  patients  amounting  to  tbirty-five.  Now,  when  the  con- 
tagiam  of  enteric  fever  u  conveyed  by  water,  the  pcrvons  attacked  are 
generally  attneked  nimoat  simultaneously.  Then)  is,  however,  in  the 
case  of  enteric  fever,  a  dofitdle  interval,  generally  of  some  ten  to  four- 
teen days,  between  the  reception  of  the  poison  into  the  system  and 
the  occnirence  of  symptoms  of  the  disease.  The  water-suppl}'  which 
these  families  geuerally  used  in  common  vew,  a  well  in  the  neighbor- 
ing field ;  hut  this  bad  been  disused  for  a  period  which  more  than 
covered  the  "  period  of  incubation"  above  referred  to. 
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la  the  coone  of  my  iDVMtigMioiu  I  entered  a  n-anfa-liouRo  bvlons- 
bg  to  ono  groap  of  the  hooMB  id  qa«stioD.  I  was  followed  in  by  iu 
flmor,  an  old  lady,  who  aougbt  at  odc«  to  satisfy  my  carioaity  by 
■■■miig  inu  that  ibo  buUtltug  waa  mroly  nitcd  ;  indeed,  that  the  taut 
tinu  it  •KM,  tued  waa  six  weeks  ago,  at  which  dato  »ho  had  washed 
•oiDe  linea  there  for  a  young  maa  who  had  beea  rery  ill,  and  who 
lired  some  distaac«  away.  I  had  b«foro  thi«  noticed  that  all  the  eot- 
lag«a  v«re  provided  with  sinica  in  their  liring-rooms,  and  that  by  meana 
of  thcM  aink-pipes,  which  wem  tn  unhrokcn  oommnnication  with  a 
dnin  oatitide,  offensive  effluvia  at  times  made  ilielr  n-ay  into  the  dwell* 
ingll,  theao  having  been  ctpedally  noticed  toward  evening,  when  llm 
botaea  were  shut  op  and  the  fires  were  lighted.  It  at  onoe  occamd 
to  me  that  if  the  sick  man  referred  to  had  suffered  from  enteric  fever, 
ud  if  th«  drains  for  the  several  parts  of  the  sqoare  all  communioated 


iUu, 


PM.I. 


^flrilli  th^  Slower  by  which  the  liquid  refuM>  from  Uie  wsflh-honse  waa 
BBbtreycd  away,  then  a  specifically  contaminated  sewer-air  had  repttwed 
Iba  ordinary  foal  dHoTia,  and  that  in  this  way  infection  had  b«oo 
'laid  on  "to  tfao  several  boDseholds.     I  fonnd  that  the  young  man 
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had  imleed  sofforcd  from  enteric  fev«r,  and,  laborers  baring  laid  barej 
the  (IniinM,  thnw  vrorc  all  hocq  to  cotnmaDieatc  with  tlie  scwcr  abore 
meDtioucil,  iliin  being  furtbor  of  surh  faulty  conetrnction  as  to  bo 
little  better  tbao  an  elongated  oesxpool. 

In  view  of  tbe  danger  of  direct  comronnicatioD  between  a  sewer 
and  oiir  dwcllingfl,  "  What,"  you  may  fairly  aak,  "ia  the  remedy?"  I 
amiwpr  tlutt  \\w  remedy  is  simply  breaking  the  direct  connection  which 
hait  been  rcferrcil  to.  In  the  ca«e  of  a  waste-pipe  from  a  sink,  the 
pipe  nhould  be  broaglit  through  the  wall  into  the  outer  atr,  and  ilicn) 
be  eut  off,  ita  eoratenta  flowing  lo  a  tnppcd  drain-inlet  outHtdi;  tbo 
dwelling,  (llua  point  wan  explained  by  means  of  diagrams^)  This 
priaciple  of  diaocnuiection  is,  however,  of  maoh  wider  application  than 
I  have  as  yet  indicated.  All  waMe-pipes  coming  from  lavatories,  baths, 
water-closets,  etc.,  as  also  the  orerflow-pipes  from  cisterns,  and  the 
fiLin-pipcs,  especially  sticli  as  have  their  hpaJds  aoywhcro  near  windown, 
or  beneath  urcrhanging  <-jivc«,  Hhonld,  tike  t)u>  sink-pipe*,  have  an  tit- 
spooc  intervening  between  them  and  the  drain-inlets  into  which  tbey 
empty. 

There  in  exceptional  danger  in  the  direct  connection  which  Is  often 
maintained  between  houses  and  the  srwors  by  means  of  thv  ovcrllow- 
pipes  of  cistcTTis.  These  pipes  are  very  generally  provided  with  a 
"  tiiphfln-bond,"  but  tbo  water  constituting  the  trapping  is  often  ab- 
iiCRL  The  ball-cock  of  the  cistern  iit  intciilioiially  ho  contrived  as  to 
prevent  overflow,  and  lienco,  when  onoe  evapoTation  of  the  water  in 
the  trap  baa  taken  place,  sewer-air  paaaes  through  it  without  kt  or 
hindrance. 

Ailnpiing  tlie  principle  of  disconnection  to  the  house-drain  itxdf, 
I  wotitil  further  urge  that  an  nir-brciik  should  always  be  oontrived 
between  the  end  of  the  drain  and  a  tnpped  inlet  leading  to  tbo 
public  sewer ;  the  more  so  a«  when  this  is  effected  a  further  safe- 
guard can  be  insured,  namely,  two  ventilating  apertures  to  the  drain, 
and  Itie  maintenance  of  a  constant  caiT«nt  of  air  through  its  entire 
length. 

(The  conveying  of  infection  by  means  of  an  "  intermittent  walei^ 
supply  "  was  next  described.) 

I  foci  sure  that  many  other  methods  by  which  water  can  act  as  a 
vehicle  for  conveying  infection  will  occur  to  you.  Milk,  also,  must  be 
regarded  as  at  least  an  equaUy  important  medium  for  the  transmission 
of  iDfeetion.  I  shall,  however,  ask  your  fnrlhcr  consideration  only  of 
certain  distrEbutiona  of  loe  and  cream  n:s  forming  channels  by  wbidi 
diaeaao  may  be  conveyed  to  hooHcbolds. 

1  believe  that  the  fint  instonoo  in  which  the  consumption  of  ioe 
was  shown  to  have  been  followi^d  by  an  outbreak  of  disease  !■  that  rfr 
corded  in  the  "Seventh  Annual  Itcport  of  the  State  Ikdtrd  of  Ucalth 
of  MasNuehnsetts."  The  occurrence  took  place  in  one  of  the  large 
faoleU  at  Rye  Beach,  New  Itampshire.   At  tlia  beg^ning  of  tfao  season 
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about  a  thotuand  viutors  vera  sAsemblcd  Jit  Rj-o  Beach,  and 

ierable  nomber  were  attacked  with  a  eeriea  of  symptonut  wbich 

e  suspicion  that  they  had  consumed  some  uoxioUH  article.    Th« 

^e  of  the  disviuc  irox  entirely  coniinod  to  three  biiDdrad  persooB 

Ing  onv  of  tha  large  hotels.    The  sanitary  hImU:  of  this  hot«l  is 

I  harv  b«on  exceptional]/  good,  and,  although  siupidon  aecmcd 

Ito  attach  to  the  vater-snpply,  yet  tbe  disease  was  found  to  bare 

d  many  who,  "  having  appn-hcndod  trouble  from  the  use  of 

which  was  utroiigly  inipr^naicd  with  Halt«  of  lime  and 

ba<l  earefuUy  limited  tbemaelvea  taaae  their  arrival  to  other 

Indeed,  as  the  result  of  a  careful  proceeu  uf  elimLoatioii, 

came  at  last  to  be  directed  to  the  ice  furnished  to  the  hovae, 

Mr  obtained  by  melting  the  ice  was  dtMoolorod  and  charged 

ided  matter,  and  gave  off  a  decidedly  diugrvc-ablo  odor ; 

ipherv  of  the  ice-bouae  waa  offensive,  and  some  peraona  who 

ed  the  foe  away  from  the  hotel  were  found  to  have  suffered  in 

w  way  from  violent  illness.     The  ice  in  question  had  been  dc- 

rom  a  local  pond,  the  water  of  which  was  found  to  have  become 

yta  long-continued  stagnntion  ;  one  portion  of  the  pond,  measur- 

■nt  five  hundrcil  ft^-t  in  length  and  one  hundred  and  fifty  feet 

was  occupied  by  "  a  homog«neoaa  mass  of  putrescent  mat- 


* 


&  piece  of  ioi',  <'arefnlly  clcaimd  from  all  eiirfaco  impurities, 
milled, and  the  water  thus  obtainut]  was  submict^^l  tochomi- 
ysia,  the  result  being  the  detection  in  it  of  a  quantity  of  "  de- 
organic  matter."  The  tue  of  the  ice  had  also  in  the  mean  time 
•continued,  and  coincident  with  its  disuse  "  there  was  obcerved 
pt  amelioration  In  the  symptoms  of  nvariy  all  who  had  hitherto 
,"    80,  alio,  no  fresh  attacks  occurred  during  the  remainder  of 

smoDg  the  more  educated  daasea  there  pnvuls  aa  impna- 
erreo  if  water  i*  contaminated  it  is  purified  by  freesing. 
xperimenta  have,  however,  shown  the  fallacy  of  this  view.  In 
tlies«  made  reet-nlly  by  Mr.  C.  P.  Pcngra,  an  American  ch«m- 
io«u  organic  matters  (urea,  albumen,  etc.)  were  mixed  with 
sod  tho  apecimena  wen  gradually  frown.  A  ccTrtain  amount 
ion  did  take  place — ^the  ice  oontaining  thirty  and  even  forty 
It  leaa  organic  matter  than  the  anfroxen  liquid.  Bot  a  largo 
of  the  added  pollntion  rcniainc<I,  and  the  investigator,  though 
ing  iurpriso  that  the  purtficittion  bad  been  aa  great  as  it  waa, 
ftt  the  experimtrnts  afford  abandsiit  proof  that  wo  ought  not  to 
I  the  indiscriminate  collection  of  ice. 

w  experiment*  do  not,  however,  prove  that  the  contagium  of 
ctious  fever  can  withstand  the  process  of  freezing,  but  as  to 
I  are  not  left  in  doubt.  Dr.  K  Klein,  F.  R.  S.,  thua  reporta  the 
of  aome  of  his  experimentJi  in  freezing  bacUltu  anlhracit:  "I 
ipoeed  in  a  capiUary  pipette  finid  fall  of  spores  to  the  influence 
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of  ethor  spray,  and,  having  tha«  kept  the  liquid  froKen  fur  eoreral 
minutes,  b«Te  injected  it  into  the  Guinea-pig  and  rabbit  witli  fatal 
result.  ...  I  tlii!n  plncod  »  capillary  tube  flUcd  with  spores  in  a  mfaf 
turc  of  ice  and  salt,  aud  kept  it  there  for  one  hour  exposed  to  a  tern- 
pnratore  of  13°  to  1&°  Ceot.  below  freexing-point ;  after  tbavin;;,  the 
material  n-aa  inJMted  into  the  subcutaneous  tissue  of  a  Guinca-pl^. 
This  animal  died  of  typical  anthrax  on  tfav  third  day." 

Wd  are  thus  1>outid  to  accept  the  position  that  tho  morbifio  organ* 
iiunN,  tho  inl  rod  nation  of  wliieli  into  iJio  hninaii  syntoni  produces  spa- 
[  oiSo  infectious  diseases,  are  not  destroyed  by  freezing,  but,  on  the  con- 
trarjr,  that  ice  collected  from  an  infected  vater  and  supplied  to  honw- 
holds  would  act  as  a  vctiicle  for  the  introduction  of  the  poison  of  tboM 
diseases.  In  shore,  a  wholesome  ice  can  be  derived  only  from  a  vhole- 
eome  water. 

1  now  pn#s  to  my  1a.it  point.  On  tho  Otli  of  Juae,  It^R,  a  party  of 
•ixb^pii  persons  nai  down  to  dinner  at  a  house  in  South  Rmsitigton, 
and  later  on  in  the  evening  about  one  hundred  and  fifty  ailditional 
guests  assembled  with  the  family  of  the  host  and  hostess  in  the  draw* 
ing-room  ;  the  ecr^'ico  of  the  house  was  also  rc^nforovd  for  the  eTeo- 
ing  by  seven  extra  M-n'snts.  VTithiu  Sro  days  eighteen  of  tho  anom* 
bled  gunta  suffered  from  more  or  less  well-marked  attacks  of  acaHct 
fever ;  two  others  had  "  sore  throats  " ;  one  of  the  waiters  had  scarlet 
fever ;  and  a  few  days  later  a  lady,  not  at  the  house  on  the  Oth, 
but  who  lunched  tliore  the  next  day.  was  found  to  be  suffering  from 
a  distinct  attack  of  tho  disease  In  all,  twenty -two  persona  wen 
attacked. 

The  (•ireum«lance«  of  the  oatbreak  wore  inveBtigat«d  by  Dr.  Bo- 

ehanau,  F.  li.  S.,  and  his  report  on  it  is  specially  instractivo  as  indicating 

the  method  in  which  such  an  inquiry  should  l>c  conducted.     It  was 

ascertained  that  the  scarlet  fever  could  not  have  been  communicatod 

rby  any  of  tbe  guesta,  by  any  member  of  the  host's  family,  nor  by  any  of 

rthe  Bemmta,  nor  indeed  did  the  circumstances  of  the  outbreak  su 

'infection  from  such  a  source.     On  the  other  hand,  strong  circum 

tial  evidence  was  forthcoming  in  favor  of  tbe  infection  having  been 

communicated  by  means  of  some  article  of  food  or  drink. 

Tbe  dinner  gnesls  were  tho  principal  ones  affected  ;  several  of  the 
iboiuehold  who  couhl  not  have  lonohed  any  of  the  articles  of  food 
served  up  escaped  altogether,  and  there  was  a  marked  incldcnoc  of  the 
disease  ou  thoM  who  liad  several  opportunitifa  of  eating  certain  ex- 
ceptional articles  sugtplied  on  that  day.  I'p  to  this  point,  however, 
no  one  article  of  food  had  come  nnilcr  suspicion. 

Two  special  supplies  of  cream  were  delivered  at  tbe  house  on  the 

day  of  tbe  entertainment ;  one,  which  arrived  at  -I  r.  m.,  waa  "  double 

cream  "  from  a  London  dairy,  and  was  used  for  ice-puddings,  custards, 

I  and  ''creams"  ;  the  other,  arriving  at  0  p.  ii.,  waa  from  a  llampahire 

dairy,  and  was  mainly  used  as  cream.    Tlie  latter  supply  was  generally 
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:  by  ail  the  eveititig  guesta,  among  whom  there  was  bnt  UUle  Kst^ 
iM  (ever ;  the   former,  or  four-o'clock,  creain  wm  d»trtbut«d  ommiJ 
tutljr  to  the  family  utd  to  the  dinner  guests.     It  wot  n<ram  used  at 
haclMOD  tbo  next  <\aj,  and  thirt<K-D  persona  who  were  knon-n  to  have 
had  opportunity  of  partaking  of  it  iraffored  from  scarlet  f«r<T  within 
fin  day*.     The  bulk  of  this  four-oVIock  cream  wac  used  in  Hxe  pn^ 
irttloa  of  articles  which  had  to  be  boiled  previous  to  their  being  luodl 
to  t  cool  or  Iroxtm  form,  and  tboHO  perftona  who  partook  of  such  articles 
■lone  wera  i>ot  Bpeeially  attacked.     Hut  of  thiH  cream  some  that  wu 
ti  txcetis  of  the  cook'a  requirements  was  put  into  at  Icact  one  jug 
akmg  with  the  firo-o'clock  craam, 

"niis  mingling  of  the  two  creams  added  matonatly  to  the  diiBcaJty 
«f  the  tnrcottgation,  because  it  wax  that  remnant  of  the  four-o'clock 
tttata  which  had  not  been  boiled  previouti  to  u«e  to  wliich  interest  watJ 
M«  found  specially  to  attach.  For  "  no  less  than  seven  ladies  who^ 
were  at  the  dinner,  and  who  took  cream  in  their  coffee  in  the  drawing- 
nem,  afterward  became  ill,  none  of  them  who  took  that  cream  har- 
iig  escaped."  There  waM,  however,  no  such  incidence  of  disease  on  the 
gtatlemon  who  took  coffee  down -tit  ain.  And  further,  wherena  all  who 
psrtook  of  cream  on  the  day  following  the  dinner  were  ill,  none  of 
lluM  who  did  oot  partake  of  it  suffered.    Now,  it  was  known  that  it 

■  the  four-o'clock  cream  that  was  used  at  the  luncheon  on  the  10th, 
if  it  so  happened  that  the  cream  which  was  s<^nt  up  into  the  draw 
tug-room  with  coSi-e  for  the  ladit-s  who  bad  left  tlw  dinnvr-table  was 
iha  Jug  of  miugled  cream,  tbeo  that  four-o'clock  supply  from  the  Lon- 
dm  dairy  comes  strongly  under  suspicion. 

Thu  complicated  nature  of  the  conditions  which  had  to  be  cou-  , 
taded  with  in  pursuing  sach  an  invcHtigatiun  in  the  metropolis  for-  . 
bade  any  coaelnsive  demonstration  sut  to  the  exact  method  by  which 
this  special  emam-snpply  may  have  become  infected.  It  was,  how- 
erer,  ascertained  th.it  U[)on  one  section  of  the  London  dairyman's  cus- 
tomers there  had  bc«n  a  large  incidoDce  of  scarlet  fever,  and  a  suttpi- 
ciotu  history  as  to  noarlet  fercr  in  the  prnwn  of  one  of  the  dairy-«taff 
who  WM  engaged  in  milking  and  carrying  out  the  milk  was  also 
elicited.  Id  short,  there  is  little  doubt  that  the  cre-am  supplied  from 
tbb  dairy  was  the  vehicle  by  which  the  infection  of  scarlet  fever  was 
oonveyed  to  that  bonitehold  in  South  Kensington. 

Some  years  ago  I  conducted  a  somewhat  similar  inquiry.  The 
■■me  diMOM  hod  attacked  a  large  proportion  of  pcraons  who  had  met 
at  a  IjcradoD  dinner-table,  and  the  nonrce  of  infection  must  have  been 
■ome  article  of  food.  In  this  case,  fniit  as  well  as  cream  came  under 
smpioion,  and  the  employment  m  strawbcTry-gathcipn  of  persomi  to 
the  dcaquamatWe  stage  of  scarlet  fever  seemed  as  likely  a  source  of 
iafeclion  as  tbiU  which  might  have  operated  tbrongh  the  agency  of  a 
dilry.  The  circumstances  wore,  however,  too  complex  to  be  unraveled, 
and  further  Inquiry  was  abandoned.  , 

nu.  zur. — S  I 
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In  oonaidering  each,  of  tlie  prerioaK  channcb  of  infwtion  I  bave 
pointed  to  some  remedy.  Tbat  wbivh  ]>romuic«  moiit  in  (loalin^  n-itfa 
infoetion  cooTeyud  in  the  manner  Jusl  indicated  \»  th«  e-nrlj  i»oUtion 
of  ponoRS  Buffering  from  the  several  infectiona  fcreta. 


REMARKS  ON  THE  INFLtrEKCE  OF  SCIENCE.* 

Dt  LKSLIE  BT£PH£K. 

"  TP  it  were  a  qunlifioation  for  his  office,"  Mr.  Stepli«n  remnrkecl, "  to 
-1-  be  impart!^  in  tbe  eeose  of  not  having  an  opinion  on  the  matter, 
it  would  have  been  hardly  possible  to  select  a  less  qnalifled  chainntn 
in  all  IiondoD  tban  himwlf.  ITci  Wlicved  thai  the  spread  of  scientific 
influence  luul  not  only  not  iM^cn  b»d,  but  tbat  the  thing  of  which  we 
stand  most  in  nocd  is  a  great  deal  more  tK-iontifio  thooght  and  method 
in  srery  direction.  He  fi-!t,  however,  that  liiti  ca«e  was  so  strong  that 
he  oould  afford  to  give  points  to  the  oppotuto  aide  ;  and  for  this  rea- 
son, and  bocaoso  to  a  certain  extent  he  was  prepared  to  go  with  tlie 
opener  in  bis  mnarke,  ho  hoped  to  Iw  able  to  point  out  fairly  where 
the  various  argnnK'nt*  whicli  had  been  uwd  found  th<'ir  proper  pinee. 
llio  only  dc-finilion,  or  rather  deaoriptiun,  of  science  which  ever  ap- 
peared satidfaetory  to  bim  was,  that  Science  is  that  body  of  tratbs 
which  may  be  beM  to  be  definitely  established,  so  that  no  reasonable 
person  doubts  them.  To  speak  of  nuschicrons  science  iSf  therefore,  to 
>Mnrt  that  tmth  ih  miitchicvoiia,  an  nnertion  to  which  do  one  would 
'  V)  likely  to  Bciiousl}-  agree,  especially  in  such  a  place  as  Univcnity 
College.  If  it  is  to  be  sapposed  that  science  is  miachievons,  it  must 
either  be  meant  that  certain  false  theories  which  call  themselves  act- 
eocfl  are  wrongful,  which  may  well  bo  the  caE«,  or  thai  tlio  scientific 
progrcsa  at  the  present  time  linppcns  to  bo  cxureiung  a  miAchierou 
iDflaenee. 

"  No  one  denies  that  science  may  aooidentally  lead  to  a  large  aora- 
ber  of  our  particular  mischiefs,  as  in  the  case  of  the  inrention  of 
dynamite  ;  bat  it  can  not  in  any  way  be  admitted  on  that  account  thM 
scienoe  is  mischiovonH.  For  the  question  arises,  IF  science  is  bad,  what 
CMi  be  Bubatituted  for  it  ?  and  in  what  way  will  these  misohiefa  be 
remedied  if  wo  arc  not  scientific?  It  iit  Impossible  to  say  that  err^- 
neons  impressions  will  make  us  better  off  than  correct  ones.  For 
instance,  the  old  belief  in  medicine  subjected  people  to  years  of  Un- 

*  Bfrnaiks  hf  Ht.  LmIIs  SUfdin)  In  sninnuBfi;  op  ■  drtisw  kt  l^DiTrrtitj  Oolkpi,  1>0D> 
don.  on  tli»  EDOtioQ  b;  Mr.  ft.  Ptul  Ntwnutc :  "  Tbal  the  (piyiiil  of  nclcatl&e  IbouKbl  sad 
inclhod  hat,  nn  the  <Kboli>,  riiTclnnl  \a  Injaricui  luSncuM  on  Enfilbh  nclclj."  Tin  bio- 
tion  viii  nujiforlMl  b;  Ht.  N.  UV^Icmnn,  and  vppMtA  hj  xhn  Bct.  A.  Capca  TarfaoUon 
uid  Ur.  J.  0.  PeaMj. 
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tar*  becanse  of  suppowd  witchcraft  In  Indis  it  is  still  believed  in 
nme  parts  that  Kinall-pox  ia  a  demon,  and  effortd  arc  made  to  pro- 
phiat«  it,  BO  that,  if  unnecessary  torture  and  small-pox  are  evik,  wc 
^e  better  for  the  light  which  the  scientific  man  has  thrown  on  tbc«i 
BibJMsta.  Still,  it  most  be  admitted  that  in  pnrticnlar  ways  tlio  do- 
Telopment  of  sdenco  has  produced  oew  erils  as  well  as  new  boDcfits, 
and  for  that  mnttvr  no  sort  of  progress  b  made  without  collateral  ctiI*. 
Bat  the  qucaliou  then  renimoed  as  to  tlie  remedy,  and  in  hU  opinion 
that  remedy  could  be  very  shortly  described  as  more  science  and 
BOt  IcM.  There  ia  no  sort  of  conflict  biHween  a  soienttfio  and  a 
literary  education.  Kvorybody  ought  to  have  some  literary  knowl- 
edge, and  everybody  onghi  tobe  taught  the  first  principles  of  science ; 
ereo  a  smatleriug  of  chemistry  might  be  osefal  in  a  literary  pursuit. 
Be  himself  had  found  what  little  ematteriui*  of  science  he  had  ac- 
quired at  Cambridge  and  elHewhcro  of  the  grcntest  use  in  every  other 
kind  of  Htudy.  Hie  liabits  of  thought  and  focling  w^inired  by  the 
(tndy  even  of  matlManatica,  whieh  ho  took  to  be  tfae  most  unintercst- 
iog  arasneo  there  is  to  most  individuaU,  are  very  naefol  when  one 
oomn  to  need  aocurate  thinking  anywhere,  even  in  matters  purely 

"  It  had  been  urged  that  science  prevents  a  man  from  taking  the 
ttme  aort  of  plnuiurc  in  natoro  as  be  would  do  without  it.  Woidfr 
worth  was  very  fond  of  s.iying  this,  and  uf  denoaiicliig  generally  the 
■deotifia  position.  Itut  the  reason  of  that  was,  that  Wordsworth 
knew  niithing  about  science.  The  result  was,  that  there  is  no  other 
ttmanoe  of  so  great  a  poet  leaving  o£F  writing  great  poems  so  early 
in  hia  career.  All  his  finest  poems  were  written  in  hix  early  life ;  and 
the  reason  is,  that  he  went  mooning  about  the  monnlaiiifl  l>y  himself, 
and  did  not  get  any  new  tbonghta.  In  contrast  to  him  Goethe  stands 
Dot  BA  a  man  great  in  hoth  science  and  poetry,  and  is  a  typical  example 
of  thtf  way  in  which  they  react  on  one  another.  Whenever  it  was  sag- 
gotcd  that  science  is  opposed  to  a  love  of  natare,  the  speaker  always 
tKimgVi  of  the  greatest  man  of  ecience  of  modem  times,  Mr.  I>arwin, 
wboie  books  are,  afictrt  from  tliclr  scicntilie  value,  quite  delightful  in 
their  Ut«rary  style.  No  one,  for  iti*lance,  could  read  his  *  Voyage  In 
tht  Beagle'  without  seeing  that  Darwin's  love  of  science  was  only  a 
{■srt  of  his  love  of  natnre.  1'here  is,  indeed,  no  conflict  between  the 
two,  and  a  man  can  not  strengthen  the  one  side  of  bis  nature  witboat 
St  the  same  time  contributing  to  strengthen  tlie  other.  Indeed,  the 
reason  why  so  many  of  our  living  poets  are  inferior  to  those  who  wrots 
St  tbs  beginning  of  this  century,  or  to  those  of  an  earlier  generation 
llill,  b  just  that  they  have  not  bad  the  pluck  to  look  science  in  the 
(ace,  but  have  only  taken  a  passing  and  sideway  glance  at  it. 

"  An  important  jwint  in  the  argument — nanicly,  the  relation  of  sci- 
flooe  to  morality— waa  suggested  by  tJio  remarks  that  hatl  been  made 
sobjcot  of  vivisection.    The  vivisection  question,  in  the  finb 
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pUoe,  did  not  scorn  U>  him  to  Ix:  (laitv  fairly  stnted.  People  epoak  a» 
though  viTiscclion  wore  a  roceut  pi-AoticA,  just  iiitrxtducod  by  a  hard- 
livnrtcd  MJCDtific  geQeratJi>iL  But,  in  point  of  fat^t,  vtviiiuutioa  bad 
bvi'n  goiog  oa  for  many  ceDiunes.  The  ihiog  which  was  oew  was  the 
objeotiOD  to  it.  The  stock  argument  in  faror  of  trirueotion — that  by 
it  the  discovery  of  the  oircnlation  of  the  blood  was  made — is  only  one 
of  many  instanoo*. 

"  It  had  bucD  reinarkod  by  a  prarioua  speaker,  wltli  vhoin  hv  ww 
tndiued  to  agree,  that  there  bad  been  a  great  it>creaae  in  humanity  b 
modem  times,  aad  that  this  increase  is  to  be  attribat«d  to  the  growth 
of  science.  It  is  not  true.  Cor  inHtnnoo,  to  tuiy  that  the  abolition  of 
ozcwsiTo  and  cnivt  puni^mentH  ha.t  Ih-oh  duv  to  the  actton  of  a  fi;w 
etiergvtio  but  unacieotilic  individaalo.  They  were,  on  the  CDiiuary,  pat 
down  by  the  growth  of  the  scientific  spirit  of  the  age — a  spirit  oloiely 
allied  to  humanity,  and  which  sliowed  itself  in  the  philosophy  of  the 
eighteenth  century,  CApucially  in  the  writings  of  Iluinc  and  Bentham. 
Thtiy  gave  up  tlie  idea  of  puninhmeut  a«  iimpty  a  rcrtngti  to  gratify 
th«  feelings  of  the  puniahers,  and  took  the  utilitarian  ground  that  it 
must  only  be  administered  in  so  far  as  it  is  beneficial  to  society.  They 
were  thus  inevitably  drawn  into  dcnouDcing  excessive  punishments. 
Romilly,  who  hod  been  cited  by  the  other  side,  was  pntbnbly  a  pupil 
of  that  school ;  and  certainly  Bentham  and  Mill  were,  who  really 
spread  tb«  principlcA  which  ted  to  tbe  a)>oliiion  of  ezoeasive  punish- 
ment. And  thoHo  principles  were  only  the  principles  of  acicnoc  ap- 
plied to  morality. 

'*  lliough  he  admired  our  ancestors  of  tbe  sixteenth  centory,  he 
felt  bound  to  admit  that  they  were  a  brnlnl  lot.  An  instance  of  Im>w 
far  wo  hare  improved  in  point  of  huniiinity  is  to  b«  seen  in '  Rodej- 
iok  Random.*  After  luiving  n-duccd  bis  young,  amiable,  and  beloved 
bero  to  very  great  straitd  tlirough  '  dissipation,'  Smollett  makes  bim 
go  to  India  to  purchase  a  lot  of  slaves,  whom  he  sells  in  America  at  a 
'  large  profit.  This  we  should  consider  brutal  and  degrading  coodnctt 
and  the  fact  that  we  do  so  consider  it  marks  tbe  great  iroproremant 
which  has  taken  place  in  our  morality.  It  is  quite  true  that  it  i«  not 
merely  the  growth  of  science,  but  the  general  intellectual  develop- 
ment of  Uic  country-,  which  han  put  a  stop  to  cruelty  ;  but  it  iaequally 
true  that  the  growth  of  acieiic«  '»  an  integral  part  of  that  development, 
and  one  that  can  not  be  separated  from  it.  None  of  these  things 
would  have  been  possible  Doless  tbe  intelleot  had  widcnm) ;  and  sci- 
ence liaa  lumped  to  do  this.  We  may  hope  for  similar  good  reaolta 
from  the  application  of  science  to  other  things  ;  for  example,  to  poS- 
tica,  where  there  is  little  «nongl)  of  acicntifio  principles  at  present. 

"  On  tJio  religiouA  quuartion  I  can  only  say  thi»,"  Mr.  Stephen  re- 
marked in  conolu&iun,  "  that  you  have  got  this  plain  dilemma  to  faoc, 
which  can  not  be  avoided.  In  the  firKt  plnec,  if  any  religion,  or  reli- 
gious belief,  is  true,  what  can  the  faoldera  of  it  have  to  fear  from  the 
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th  of  tnith,  whinli  yon  call  ncivntilin  trutli  ?  If  these  beliefs  are 
[>;o>l,  U  it  not  a  eonclusivo  proof  tliat  \\wy  may  be  fAl«e,  or  at 
;  contain  tm  element  of  untnith  ?  The  religion  may,  imlvcd.  bare 
.  Tcry  uaefn],  altbougb  not  true,  and  oot  qualified  to  ntlofy  all  tits 
Mpiratioas  of  a  raltJrated  mind.  Yon  may  see,  irben  a  oiviliied  nee 
ttaaen  in  conisct  witb  a  lower  race,  that  the  effect  of  the  sudden  eoa- 
tact  tatty  be  to  destroy  the  religion  and  the  rule  of  life  of  the  inferior 
not,  vritboot  patting  anything  in  it«  place.  Evila  of  that  kind  have 
been  osnsed  by  modem  aeience.  It  is  de«tn>ying  inevitably  many  l>«- 
lit^whicb  people  have  lired  under  well  and  happily.  It  is  undeniable 
tliat  tliis  eanaea  pun,  and  that  it  may  be  injuHoaB  to  their  morality  I 
ilisU  not  attempt  to  deny.  But  when  I  am  asked  to  gay  that  thercforo 
ineiKe  is  injuriotw,  I  have  to  come  baek  to  my  original  propoiiit ion- 
die  remedv  \*  mont  Miicnce.  The  only  way  out  of  thv.  didlculty  ifl 
tkk :  VB  on)  here,  aiid  wo  have  got  to  go — forwanl  And  the  only 
wsy  ii^  to  apply  the  test  of  truth  to  all  oar  beliefs.  This  effects  a  cer. 
tatB  amount  of  pain,  as  every  other  kind  of  pro<;fre3s  does ;  but  the 
I  caly  echcf  way  is  to  go  on  believing  what  you  know  to  be  lic«.  And, 
vhboat  sarinff  which  are  true  and  which  are  fnli>c,  I  can  not  ncc  who 
mj  pcnon  can  wiith  to  do  anything  else  bat  increase  the  aniouut  of 
.Wtl^  the  only  aatirfactory  e\xn.'"—Ktio«Mge. 


A  nOitE-MAT5E  TELESCOPE. 
Br  Dm.  OEOKGE  PTBtJKX. 


TO  render  easier  of  attainment  inetmmcRts  which  aasiat  in  the  in- 
vestigation or  contemplation  of  natural  phenomena,  and  which 
Mpplemcnt  man's  Heu<Le-orgaitti,  U  to  forward  by  mo  miu-h  the  difTu^iion 
of  real  knowledge,  and  to  aid  the  work  of  human  eiiliglitcnmciii  and 
pro^rress.  Indeed,  it  is  not  to  bo  doubted  that  the  popularixing  of 
instnintental  aide  for  experimentally  verifying  the  teachings  of  scien- 
tific diwovercra  will  form  a  notable  part  of  the  work  of  the  future 
vimasier. 

few  yeATS  ago  I  derived  great  pleasure  from  saoceufnlly  con- 
ting  a  bome-mado  microscope,  guided  by  directions  conUined  in 
n " The  Popuhr  Sdeneo  Monthly,"  at  a  time  when  my  mean*  did  not 
^■bV  me  to  ptireh.-uie  a  good  inHtmment  from  the  optician.     I  now 
H^ltefore  my  fellow -readerH  the  following  directions  which,  step  by 
Mep,  I  myself  have  put  in  practice,  in  making  a  really  ecrviceabte 
•chromatic  lelesoop*-,  which  will  exhibit  the  moon'it  nurfaee  magnifi- 
p,  and  show  very  aatinfactorily  the  spots  on  the  sun's  disk,  the 
tea  of  Jn|fiier,  and  oiber  oelestial  phenomena. 
le  people  conclude  that,  if  they  can  not  possess  a  fii«t-ola«a  in- 
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etrainoDt  of  UtU  or  tliat  kind,  Uuty  tra  bett«r  ofC  wtthoat  any ;  Irat 
a  moment's  ooDBidcration  will  sbow  the  fallacy  of  this  oohcIuhiud, 
and  that,  mi  the  contrar)-,  «ven  a  very  poor  instrament  of  ob&erraticMi 
or  precision,  or  generatty  of  research,  in  aid  of  the  cinuKa — be  it  tele- 
scope, laicrowbpo,  spcctroscopu,  balanm,  therm omvtcr,  chrouometWi 
I  or  dKonical  reagc&l — is  va»lly  l>ctl«r  than  none.  We  haw  but  to 
^Ktoefflber  the  great  stridea  made  in  the  acquintion  of  knowledge  by 
the  aid  of  the  very  imperfect  first-fonus  of  every  instmioeDl  which 
boB  been  invented,  to  be  assured  of  thifi.  Moreover,  reflect  1 — bo  far  aa 
vision  is  concerned,  men,  on  an  average^  without  instnuiiental  acstst- 
I  ance,  are  inexorably  kept  at  a  distance  from  "  thing*  "  of  ten  iochea, 
and  must  vivw  them  under  thu  nnglu  tboioc  sublendvd.  But  the 
u»e  of  a  simple  lens  of  two  and  a  half  inches  focus  annihilates  threfi 
fourths  of  this  disCaiKe,  quadniples  tli,e  angle  of  vision,  and  enables 
oa  to  see  objects  only  one  sixteeath  as  large  as  the  least  we  eaa 
1 0CO  with  tbo  naked  eye.  And  for  somo  purposes  a  poor  instrument 
Is  as  good  OS  the  best :  au  egg  or  »  potato  gives  tbo  houHowifc  all 
tbo  advantages,  in  measuring  tliu  dciuiiLy  of  her  l>rin«,  which  she 
,  vonld  derive  from  the  most  skillfully -conatructed  hydrometer,  or  the 
rsaost  aocurato  balance  aud  spccitic-gravity  boldc.  Galileo,  with  his 
dmple>lens  telescope,  saw  what,  perhaps,  never  man  before  saw — ^vit,, 
the  moons  of  Jupiter  ;  and  by  exhibiting  the  partial  illumination  of 
Venus,  with  Uic  .-iamu  imperfect  iii»tnimi-nt,  he  removed  one  of  the 
Mrongeat  objections  r^sed  against  (he  heliocentric  theory  of  Copcmi- 
ona.  A  word  to  the  wise  is  enough.  To  my  fellow-students  I  say : 
Whatever  may  be  your  several  lines  of  study,  get  real  knowledge, 
where  possible,  by  seeing  and  handling  things  for  yonmelvrs  ;  and.  If 
you  can  not  po»wss  or  Imvo  tho  nw  of  a  good  inKtrum<-ut,  do  not 
therefore  refuse  the  asuslanoe  of  a  poor  one  ;  but  iu  all  eases  get  and 
use  the  best  you  can.  Rembrandt  made  pictures  with  a  burned  stjok 
before  ever  he  poseeBBcd  pigment  or  pencil. 

Tlte  lenses  requisite  for  such  n  tv1cKca{K^  on  I  have  constractod,  and 
shall  describe,  can  bo  purohaMd  of  an  optician  by  tboso  who  live  in 
lai|(e  cities ;  those  who  reside  at  a  distance  may  have  tbem  sent  by 
.mail  at  a  trifling  additional  cost.  They  are :  1.  An  a<:hroniat4c  object- 
r  glass,  one  and  a  half  inch  diameter,  with  a  focus  of  thirty  inches. 
S.  Two  plano-convex  lenses  of  the  respective  foci  of  two  inches  and 
three  fourllM  of  an  inch.  The  objeot>gUss  will  ooet  about  two  dottan, 
and  tbe  other  two  lenseii  about  seventy-five  eents  each. 

ICow  procure  a  Mraight  cylindrical  rollt-r  of  pine,  two  and  five 
dgbths  inches  in  diameter,  aud  thirty  inches  long ;  procure  also  s 
roller  seven  eighths  of  an  inch  in  diameter,  and  fifteen  or  sixteen 
inches  long.  These  are  for  forming  Ihe  tubes  on.  Take  stout  brown 
^wrapping-paper,  and,  with  book-biuJer'a  paste,  form  a  tubt*,  twcflty- 
nine  inched  long,  on  the  large  roller.  Spread  the  paste  on  evenly,  and 
rub  the  several  Layers  of  paper  down  smoothly  with  a  eloth.     Nine  or 
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WD  UuctoeosM  of  paper  will  form  &  tabe  safficicntl;  thiok  ftnd  firm 
(or  oar  purpoM  ;  but  only  three  or  four  lasers  tiiould  b«  laid  at  one 
line,  and,  wb«ti  th«BG  arc  dry,  three  or  four  mure  uiny  bo  added,  and 
n  oQ,  until  the  seqnUite  thickness  is  attained.  Wh«n  thoroughly  dry, 
which  wQl  be  iu  thr««  or  four  dsyi,  you  will  baye  a  stiff,  Htnigbt, 
■ad  light  tube,  tbe  eada  of  wliicli  miutt  bo  n«atly  and  tquanlxf  cut  off 
mtb  ft  sharp  knife,  §0  as  to  leave  it,  nhcii  finUliml,  exactly  twenty- 
eight  inches  long.  With  a  bit  of  iipongo  tied  on  the  end  of  a  stick, 
and  some  common  or  India  iuk,  black  the  whole  iuiiidc  of  tbo  tube,  and 
Kt  it  aside,  on  cud,  until  the  other  parts  are  ready. 

Kext  form  a  tube  on  the  smalier  roller,  with  only  four  or  fivv 
tbiclatCMeii  of  paper,  fifteen  inches  in  length.  When  this  is  diy,  pro- 
eeed  to  form  a  third  tobe,  over  this  eeoond  one  as  a  roller,  using  six 
er  aeren  thicknMB««  of  paper  in  its  formation,  'tida  last  is  to  be  nsod 
as  a  draw-tub«  for  focusing  with,  and  most  bo  cut  neatly  and  Kjuarcly 
off  at  the  ends  to  a  lungth  of  fifteen  inchMU  A  portion  of  tlu>  inner 
tube  on  which  this  was  formod  will  bo  reiiuirtd  for  the  eye-pieoe, 
dtrrctions  for  making  which  I  shall  give  furtbiir  on.  Blacken  the  in- 
udes  of  both  tabes,  and  act  them  aside,  on  end. 

One  more  tube  is  required,  viz.,  tbat  in  which  the  draw-tabe  shall 
slide.  It  needs  to  be  only  ax  inches  long,  but,  in  order  to  smooth 
working  should  be  lined  imidu  witli  fine  cloth  or  cotton-relrct.  Pro- 
esre,  tlicrefonf,  a  piece  of  black  broadcIutU,  six  inches  long,  and  of 
imlBoicnt  width  to  fit  easily  and  accurately  aroiin<l  the  draw-tube. 
Then,  using  the  latter  as  a  roller,  first  neatly  fit  the  cloth  thereon  as  a 
tint  layer  ;  next  paste  or  gum  the  back  of  tbe  cloth,  and,  with  this  for 
the  innermost  layer,  form  a  short  lube,  six  inches  long,  with  paper  and 
pasteims  before  dirc^ctcliQiting  here  not  more  tban  six  thieknessM.  The 
draw-tube  will  now  be  found  to  move  cosily  and  smoolUy  back  and 
foftb  in  this  cloth-lined  sheath ;  but,  for  fear  that  the  gum  or  paste 
shottld  have  penetrated  tbe  cloth  lining,  and  should  stick  the  tube 
and  its  sheath  together,  it  will  be  safer  to  draw  them  apart  before 
diying,  and  thus  save  tieedletta  trouble  and  annoyance. 

Od  comparing  tbe  external  diameter  of  this  sheath  with  the  in- 
toior  diameter  of  the  large  tube  first  made,  it  will  bo  found  that 
4000  packing  is  reqiiired,  to  hold  tlio  former  steadily  and  concen- 
trioally  within  the  latter.  Take,  therefore,  some  lhree-4]uartera  inch 
strips  of  brown  paper,  and,  having  pasted  them,  wind  around  the 
•heath  at  each  end,  to  fonn  rings  or  collars  of  equal  thickness,  and 
bugs  enough  lo  fit  snugly  within  tlio  main  tube.  The  njipcarance  of 
the  sheMh  when  eoroplcted  will  be  as  shown  in  Fig.  1,  where  a  a'  are 
the  collars  just  described. 

Vow  take  tbe  compound  object-glass,  consisting  of  a  double-conTcx 
CTDWB-glass  lens,  A  (Fig.  2),  and  a.  plano-convex  flint-glass  lens,  B. 
Tbey  will  come  from  the  optician's  shop  separate,  but  loosely  fitted 
into  each  other.    Bo  careful  to  see  ttiat  tlicir  several  surfaces  arc  bright 
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an  TDBtAtA.  The  coU  conUtining  the  objoct-glasa  most  first  hf.  slid  into 
one  end  of  Uio  lar^  tab«,  and  made  to  fit  ncAtly,  by  ei>«'n-tcm/ipiMj)r 
«ith  tiiwiic-paper  or  oUier  soft  inat«rial.  The  itlieath  (Fig.  1)  must 
Doxr  bo  slid  into  tJto  otber  end  of  Ifae  tarf^D  tube,  and  fitted  in  a  similar 
mtnnpr.  Kow  path  tlio  drair-tnbo  into  tbe  ftbeatb,  and  nlide  tlie  Of  »• 
pieM  about  balf-way  into  the  cti<l  of  Iho  draw-tnbc,  and  the  telescope 
ii  DOmpIeted.  Thotte  who  are  n-sihctioally  incline*!  m»y  give  an  extra 
finish  to  tbe  main  tube,  and  also  to  the  dniv-tubo  and  eye-pieoe,  by 
anng  for  tbe  ontermoat  layers  gilt-paper,  or  otber  smooth  and  colored 


V 
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aaMriiL  A  nm-Hhwle,  coniiiating  of  a  wide  tube,  three  inohw  loogt 
may  aWo  be  made  to  slide  over  the  objeot-end  of  the  telescope  ;  and  a 
cap  may  be  added  to  thia  to  keep  out  dust.  A  kind  of  cap,  perforated 
with  an  aperture  one  quarter  of  an  inch  in  diameter,  may  also  be  000- 
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6tniot«d  for  slipping  over  the  eye-piece,  so  as  to  preserve  tli«  jiroper 
distance  bvtwcc<n  the  eyo  aiul  the  eje-ka*  when  nukiog  otMerTfttioDs  ; 
d  a  eocond  aimilAT  eti\i  should  lie  made,  and  f  urnielicd  n-itb  a  disk 
black  or  red  glass,  for  protecting  the  eye  when  viewing  the  ttan. 
mj'self,  I  use  a  di&k  of  thin  microsoopio  gloM,  smoked  and  fost- 
aed  iu  a  cap  whicli  slips  over  the  efe-pieoa 
But  A  tdvscope,  even  sach  as  I  have  deecribed,  and  which  has  a 
[poirer  of  only  tvcnty-fivo  or  twonty-nix  diameters,  nueds  «  (tend,  and 
this  can  be  coiutructed  easily  and  cheaply  of  one-ioob  pine  and  a  fov 
naila  and  screws,  something  aft4.T  the  pattern  showD  in  Fig.  i.  By 
laying  the  telescope  on  the  two  end-supports,  Y  Y',  greater  BteadineM 
is  isocuied  than  by  using  a  single  support  in  the  center ;  and  the  rods 
y  y"  are  easily  raised  or  lowered,  and  ntay  bo  fixc<l  in  tbt-ir  positions 
by  the  little  wedgiss  w  w'.  The  stand  is  thirty  inches  high,  sixteen 
inches  broad,  and  twenty-five  inches  long.  Tbe  rods  y  y'  are  forty 
aches  and  sixty  inches  long  respectively.  The  blocks  B  B'  are  buDl 
'  Op  of  pieces  of  one-tncb  board,  nailed  together ;  them  an  auger-hole 
is  bored  through  the  whole,  so  as  to  form  a  shcAlh  or  tube  in  whicb 
the  rods  may  slide  easily,  but  without  so  much  lateral  motion,  or 
"  wiggle^  as  tltey  would  have  if  tlioy  only  passed  through  one  thick- 
ness of  board. 

By  following  these  directions  yon  will  bave  a  really  useful  achro- 
matic telescope  ;  small,  indeed,  and  insignificant  when  compared  with 
the  six-foot  rwfloctor  of  Lord  Rosse,  or  with  one  of  Clark's  twenty -flix- 
incb  refractors  ;  bal,  nevertbelesw,  a  veritable  Jacob'M  liiild<.^r,  by  which 
yoo  can  ascend — if  not  into— mt  least  twenty-five  twenty-aixths  of  iba 
way  toteard  heaven  j  a  per|iGtual  source  of  pleasure,  to  a  family  of  in- 
telligent children,  on  moonlight  nighta  and  on  occawonaof  eclipses; 
worth  a  whole  year's  "  schooling  "  as  an  incentive  and  Itclp  to  tJieslady 
of  the  universe,  and  a  practiced  rcalixation  of  an  answer  to  the  oft- 
montbed  praycr~- 

"Nearer,  ray  God,  to  theel  " 


TEE  CTIUTY  OF  SCHOOL-REOESSES. 


Br  JOSEPH  CABTBB. 

TnEKE  is  a  growing  tendency  to  abandon  the  school 'rocesB.    TIm 
editor  of  tho  Boston  "  Journal  of  Education  "  Mys  of  tbe  no- 
I  experiment,  adopted  in  Rochester,  New  York,  that  tt  Iiaa  given 
^'**  perfect  satisfaction."    Among  the  advantages  gained,  be  mentions, 
"  a  continuous  scbool-session  without  inUtrmptions  in  school-woik  " ; 
"  better  health  of  pupils,  on  account  of  freedom  from  cxpotturu  to  cold 
and  wet  weather  in  Uie  midst  of  each  session  "  ;  "  diacij^e  easier,  on 
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xmi  of  freedom  from  rec«Bs-troublea  " ;  "  more  limo  for  teacJieTs," 
etc. ;  "  le«s  tardioeas  and  abaent«eism " ;  and  Ictut  rn^ucmt  opporta- 
nitieB  for  riciotu  pupils  to  come  in  contact  with  and  corrupt  other 
pnpili."  BcJicvtDg  tiiat  tlicM)  rcatoas  arc  uosatisfactory,  and  that  tlitt 
tcndenoy  u  a  bad  oo<^  I  propOM  to  offer  aoiiMi  gononil  ooosideratioBB 
that  weigh  strongly  againiit  it. 

Th«  achoola  are  DtUitarian  in  tbeir  aim  ;  to  fit  the  cliild  for  living 
■oooeaafaliy  ia  the  object  of  their  czifit«nve.  Aa  anima]  etrenglJi  b 
the  foundation  of  all  moraJ  and  physical  welfare,  and  is  tl)«  chief 
condition  of  aacccss  tn  all  thu  purvnita  of  life,  tliu  fntum  welfare 
of  the  child  hi  every  w:iy  dcponda  upon  the  nornia]  developiaeut  of 
i__hiabody. 

^K  Aa  effeminate  man  ia  half  sick ;  and  when  it  comes  to  any  of  the 
^Hlivarer  triaU  of  life,  either  phyeical  or  moral,  whore  j^at  endurance 
^1^  eoorage  is  required,  the  weakest  must  iDe^'itably  be  the  Sntt  to 
^nccumb.  ThU  is  aa  true  of  nii>ral  triulu  09  of  phj-siea!,  for  moral 
cowardioo  often  results  from  physii'al  fwbltneiw.  It  iit  to  be  doubted 
if  anything  that  ia  tau;;ht  in  the  achooU  is  of  so  much  value  to  a 
child  that  it  wonid  not  better  be  foregone  than  to  be  obtained  by 
the  h»a  of  any  physical  vigor  whatever.  Taken  in  the  truest  acnse, 
that  city  baa  the  best  schools  wboro  the  school  rcstruitta  Have  least 
^Mffect  upon  tlie  phyaieal  growth  and  normal  development  of  the 
^BnptLs,  and  not  the  one  where  thu  pu{)ils  »liow  the  greatest  profidenoy 
'  bi  aci^uiring  in  a  meinoriUr  way  a  few  fragments  of  conventional 
facts  which  happen  irrationally  to  pasa  current  for  aa  education. 
Bat  because  in  so  many  achoola  the  test  to  bo  applied  at  tJio  end  of 
Ibo  term,  or  at  the  end  of  the  cotince,  is  tho  memorilfr  one,  and  be- 
csoBO  no  teacher  expecta  her  pupiLs  to  be  examined  aa  to  their  health, 
or  as  to  whether  they  are  forming  babita  of  life  that  will  be  eondncive 
to  bealthfulness,  it  is  not  to  be  wondered  at  that  all  the  plans  of  the 
teacher  look  morv  to  the  dorolopmeDt  of  conventional  proficiency  than 
I  to  the  iafinitdy  more  important  matter  of  health. 
^^-  Under  our  pnoMnt  standard  for  suecewf iil  tcaehing,  it  ia  a.nocossity 
^^biat  the  teacher  bend  all  her  cneigiea  to  the  attainment  of  those  things 
^Rrhicb  are  to  be  measured  by  a  techuieal  school  examination,  and  that 
^Bfbe  matter  of  health  be  entirely  ignored ;  in  fact,  it  is  a  thing  ratber 
to  be  ahunned,  for,  as  a  rule,  tho  nervous,  saltoa'-oheeked,  Bat-chested 
boy  or  girl,  with  the  attenuated  akelvton,  will  vanquixh  his  more  robnat 
and  healthful  brother  in  one  of  tbcae  exaininntton-jouiita ;  and  that 
teaohtfr  whoae  school  coniains  the  largest  per  cent  of  the  former  class 
nay  raaaonafaly  expect  to  obtain  tho  greatest  per  cent  from  the  ex- 
amination by  tho  eoperintenitcnt.  Ilenco  it  is  that  the  "  no-reoeM  ** 
plan  will  firequenlly  meet  with  great  favor  among  t<^aehers  who  are 
nuMt  icalous  and  honest  in  doing  tbeir  duty  as  tlu-y  understand  it. 

There  ts  already  too  strong  a  tendency,  under  our  mode  of  civil!- 
ntion,  to  form  troglodytio  liabits.     1*hia  ia  sbown  by  the  number  of 
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people  who  flock  to  the  cities,  by  the  number  of  boys  who  seek  in-door 
employment,  xmA  \>y  tho  prevalent  Mntimcnt  that  any  person  who  b 
properly  educated  will  nccun.'  something  to  do  when-  he  m;iy  stay  in 
the  shade  aod  away  from  the  weather.  That  the  ahanijonincnt  of  the 
oat-door  recees  in  onr  schools  will  HtrengtheD  thia  tendency  to  an  in- 
door life,  and  weaken  the  <Iiitpo«ition,  bora  with  every  child  having  a 
noniia)  devdofiment,  to  get  out-of-doont,  can  not  be  iloubted.  That 
thin  "no-ree('!ts"  plan  is  in  diroet  opposition  to  nil  the  instincts  of 
the  child's  nature,  ought  to  insure  its  immediate  condemuation, 

Huacular  action  for  the  health  of  a  growing  child  is  a  necessity, 
and  the  amonnt  of  exercise  that  a  child  will  take,  when  permilted  to 
roam  out-«f  doorit  with  <H>ngemnl  company  at  his  own  sweet  will,  is  a 
quantity  of  vast  magiiil^ide.  Atusoular  action  l8  and  should  he  a  thing 
for  which  tbc  child  has  an  appetite,  a  craving,  as  intenike  as  any  he 
ever  feels  for  food  or  fruit,  and  no  school  discipline  should  be  allowed 
to  interfere  with  its  neccHary  gratification.  The  play-grmind  is  more 
of  a  necessity  to  a  school  of  young  children  than  any  of  the  other 
•chool  appliaiicca. 

Reeogniung  the  violence  thiit  the  no-recoas  plan  is  doing  to  tho 
future  well-being  of  their  pupils,  nonie  supeiiniendents  have  invented 
a  series  of  in-door  games,  which  are  played  for  a  few  minutes,  at  short 
intervals,  in  the  school-room,  under  the  charge  of  the  teacher,  such  as 
tossing  little  bags  of  beans,  marching,  eicf«i*ej  willi  the  arms  and 
legs,  and  the  like.  The  best  of  ttuch  esercisca  fall  very  far  ttliort.  of 
the  real,  wool -stirring,  check -glowing,  muscle  and  brain  making  exer- 
dsfl  of  the  play-ground  ;  while  tho  poorest  of  them — and  all  are  poor 
when  they  take  the  place  of  the  open-air  roccM — are  tfae  severest 
trial  of  the  day,  both  to  the  nerves  and  the  amiability  of  teacher  and 
pupils.  As  a  rule,  tliero  is  no  other  school  exercise  in  which  there  it  to 
niueli  friction  between  teacher  and  pupils,  none  other  where  so  fre- 
tjnent  appeals  are  made  to  bigber  authority,  and  none  other  from 
which  the  pupil  so  often  tries  to  escape,  as  this  gymnastica.  The 
law  of  physics,  that  all  bodies  move  in  the  direction  of  least  resiatance, 
ought  to  show  tcaeheri  that  this  plan,  ia  its  proeeot  form,  should  be 
abandoned.  Cliildren  do  not  like  to  be  marched  around  under  the 
direction  of  a  teacher  who  needs  the  exercise  more  than  they,  and  a-ho 
sits  or  stands  still  while  they  are  marching.  I>uring  a  five  years*  mili- 
tary service,  the  hardest  campaign  I  went  through  was  a  three  months 
drill,  and  I  never  WW  a  regiment  bat  wonid  sooner  undertake  a  wedt 
of  sevcre.st  marching  than  a  week  of  camp-dritling.  That  gymnastics 
can  be,  and  sometimes  is,  made  of  great  benefit  to  the  pupils,  is  true, 
but  the  teachers  who  have  tlie  skill,  ability,  and  enthusiasm  requisite 
for  tJto  work  are  very  rare.  Children  have  a  desire  to  manage  for 
themselvesL  How  often  do  we  obM-rvo  tbeir  impatience  at  oor  opea- 
ing  some  box  or  package  of  theirs  that  they  wi«h  to  open  for  them- 
selvea  *    And,  if  the  teacher  were  competent  to  enter  thoroughly  into 
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spirit  of  the  in-door  gamo^  tiiv  children  would  itill  prefer  to  mfto- 

it  Id  ibcir  own  waj. 

Bnt  if  ihtf  exerase  In  die  house,  so  far  aa  muxculnr  action  is  con- 
ooni«d,  muwered  every  purpose,  it  woald  slill  be  uuirtSL',  Iwckusq  it 
begcU  tlie  hal>it  of  iii-do<»r  life,  and  this  is  destnicti<rc  of  all  educa- 
tional devdopmcnc  exc«pt  in  «  tvw  vcr^:  nnrrow  lines,  and  it  is  quu- 
tiouable  if  theM  lines  arv  cdooatioual  iu  any  true  stcnso.  A  child  with 
the  in-door  habit  may  be  on  adept  at  parfting,  he  nuy  bu  skillful  in 
transUting  Latin  and  Greek,  and  be  able  to  follow  in  the  beaten  traok 
of  mathmutio* ;  but  when  it  oomc«  to  any  of  the  sciences,  whvu  be 
attempt*  any  of  the  studieH  wliich  relate  to  the  phenomena  of  the  liv- 
ing world,  or  of  the  objective  world  about  him,  because  he  biks  never 
obtterved  Iheae  pheDomeDi  himself,  be  will  fui  Ue  will  fail  because 
in  what  he  has  seen  and  experienced  there  is  nothing  by  which  be  will 
be  able  to  translate  to  himself  tbe  words  or  the  piotnres  of  tl>0  toxt- 
book.     In  all  the  brandies  of  natural  history  ho  can  learn  nothing  but 

worxU  of  the  book.  What  tliu  Kcience  of  chromalioi  would  bo  to 
blind  child,  or  ocou-ttics  to  a  deaf  one,  is  the  greater  part  of  our  sei* 
enoe-teacbing,  in  cities  es[>ccially,  to  the  boys  and  girU — Kaspar  Ilau- 
•era — whose  life  is  spent  in  the  house.  Knowing  so  little  of  the  phe- 
nomena of  the  world,  they  are,  of  course,  nnablo  to  comprehend  any 
of  the  gmnd  gcnenliutions  which  follow  a  knowlwlge  of  their  cau»e«l 
and  seqnencud  ;  and,  being  deprived  of  this,  tlu-y  art:  without  both  tJio 
powers  of  obeervation  and  of  the  deeper  reasoning  which  can  come 
only  as  a  result  of  facta  obtained  by  observations  of  their  own  and  kin- 
dred ones  of  olhcTS.  To  teach  such  children  text-book  science  is  not 
only  a  waste  of  tl>u  time  of  the  child,  but  it  is  a  very  great  danuigt^  to 
both  beoaase  it  will  have  a  stultifj-ing  dTect  uiioii  hia  nientsl 
wen,  and  becaose  it  will  make  faim  believe^if  he  learns  the  words 
d  secores  a  fair  per  cent  from  his  teacher — ^that  be  has  an  undei^ 
■tanding  of  the  sabject,  when,  as  a  mnltcr  of  fact,  he  knows  nothing 
of  it  fast  the  words  iu  whieli  the  tboughts  are  expressed,  while  the 

Kry  existence  of  the  true  thoughts  ia  all  nnknown  to  him. 
To  apeak  of  the  advantages  of  an  out-of-door  life  seems  almot^t  like 
iting  truisms  uniTcri<ally  accepted  ;  and  yet  the  groat  mortality  auiong 
e  dwellers  in-door»,  their  precarious  tenora  of  life,  the  provalcnco  of 
nervous  dlaoMct  among  thcin,'Bnd  tho  tendency  to  crime,  all  show  thnt 
I  it  ia  atill  necessary  to  refer  to  the  ruddy  health  of  the  farmer,  to  bin 
gnstly  prolonged  life,  to  his  freedom  from  insomnia,  to  his  immunity 
from  pulmonary  complaints,  and  to  his  absence  both  from  tho  prison 
and  the  almshouse,  as  a  proof  that  out-door  life  is  necessary  to  health 
and  to  happiness.  TIio  tendency  of  book-learning,  under  the  most  fa- 
vorable oonditionx,  is  to  (no  much  in-door  life,  and,  when  this  teudency 
nocavea  the  additional  iuflucnuu  of  the  uo-receiui  plan,  it  certainly  has 
a  powerful  bold  upon  the  young  person  jost  emerging  from  the  school- 
nma.    Is  Solomon's  injtincUon,  to  "  train  up  a  child  In  the  way  he 
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dhonH  go,"  sulRcienlly  heeded  7  Dr.  0«n-aM  laya :  "  Early  impres- 
sions are  very  eoduring,  and  can  make  vvil  liabils  ae  well  as  UHcful 
onea  a  sort  of  sccx>nd  nature.  In  order  to  f<ire^(n]]  tlie  chief  danger  of 
ao  in-door  lifo,  mako  your  children  loTt^ick  for  fpeah  air  ;  make  ihem 
aaEO«iat«  tiw  idea  of  fusty  rooms  vitii  prison-life,  pnnisliniciit,  and  sick- 
Hess."  So  at  mcIiooI,  the  dcpriration  of  tho  regular  reccw  oaglit  to  be 
BS  aerttre  *  panialiment  as  the  ciiminal  code  of  th«  scliool  p«innit«,  and 
to  be  wnt  to  tli<!  acbool-room  fix>m  the  play-gronnd  ebould  be  a  eufG> 
oi«nt  penalty  for  tbe  worst  offence,  and  is  a  ptmishment  that  ahould  be 
adniinbiUTc-d  to  the  juvenile  offender  oaiy  for  ofTcnKe*  of  >  nature  rimi- 
lar  to  titoiio  which  in  the  adult  offender  are  punished  by  iDcarcvmtion 
in  the  jail  or  bridewelL 

Our  physical  conMitulion  was  never  intended  for  the  slu^Ki^  u>- 
activity  of  our  sedentary  and  bookish  school-life,  and  we  sin  against 
the  laws  of  our  being  wlien  wo  forego  ncccBaary  phywcjil  cxvrci««. 
Sloth  ill  not  one  of  our  original  sinx,  but  an  aoqnircd  onu^  and  porliap* 
in  no  other  plac«  iit  il.t  ncqutaition  eo  rapid  a«  in  a  modern  wlioobroom, 
where  pcncilo  and  )>a)>cr  are  pamcd  to  the  pupils,  and  every  roove- 
meni  mnst  be  quiet,  subdued,  and  noiseless,  and  where  the  tempera- 
ture is  kept  at  a  nuifonn  degree,  »o  that  not  even  the  involimtary 
mnsoleB  get  any  exercise.  When  along  with  this  condition  oomo  the 
multitude  of  studies  pursued,  and  tho  pressure  of  emulation,  and  upon 
all  tho  abolition  of  tho  regular  play^xpel],  what  !s  tliere  to  prevent  the 
boy*  and  girU  from  forming  tliv  moMt  fatal  habits  of  mnscular  indo- 
lence? A  recent  writer  in  the  "  Monthly"  says :  "  Where  the  chief 
danger  seems  to  lie,  in  most  schools,  is  in  the  encroachment  made  on 
the  play-houra.  In  some  schools  the  lessons  M-t  to  he  learned  at  home 
arc  absurdly  long  and  tedious.  I  tind  that  in  oiIkt  ltc)lOol)^  pabtio  and 
private,  a  great  dcjJ  of  work  is  done  during  tho  period  nominally 
allotted  to  recreation  only.  This  is  a  very  important  part  of  the  act- 
oal  eebool  aystem,  and  one  which  requires  great  care  on  tho  part  of 
the  masters "  ("  Science  Monthly,"  March,  1880).  In  a  iwhool  of 
eighty  pupils,  with  ages  ranging  from  twelve  to  fifteen  years,  each 
ptipil  eounicd  bis  pulsations  for  one  minute  immediately  before  and 
after  a  flfleen  ininatc**  rcccia,  and  recorded  each  result  upon  a  card  ; 
the  recess  was  varied,  Momotimes  an  out-door,  sometimes  an  in-door, 
with  light  gymnastics,  and  sometimes  the  pupils  were  advixed  to  fo)> 
low  their  own  inclination  in  the  matter,  bnt  always  to  record  upon  the 
canl  how  tlio  recess  was  passed.  These  are  some  of  the  general  aver- 
age* : 

1.  ThoM  pnpits  who  go  out  and  engage  in  play  increase  tho  num- 
ber of  pulsations  per  minnte  by  13-4.  3.  Those  who  engage  in  in-door 
gymnastics  increase  the  number  by  3.  8.  Those  who  stnyin  tbfcsehool- 
room  at  their  seats,  or  visiting  their  neighlmrs,  tlwn'ase  their  number 
by  S-S,  Tills  increase  of  number  of  pulsations  from  the  recess-play  is 
by  no  means  the  full  rocaaure  of  the  benefit  derived,  for  that  inereastt 
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impliSB  a  uore  rapid  flor  of  tb«  fluid  throng  the  bomal  cbonncls,  and, 
vhiea  we  know  tbat  the  carrying  power  of  fluid  corrotiU  iacreaae*  W 
Ibe  nxtb  powor  of  tfaetr  vvlocitivx,  wc  fsa  i^precinU:  wilJi  how  moch 
greater  forco  tbeae  corrcnta  sweep  Uirongb  their  counter,  washing 
Bws;  thu  iuihc«,  which  have  bc«n  made  by  preriona  oombusliou,  from 
ttw  brain-hearth  and  \ha  miucle-hearth.  To  tiie  child  who  baa  been 
bnaily  engaged  upon  Hia  l«aoDi,it  frvtjticntly  hnjipcng  that  the  further 
ability  to  sccompliith  mental  woric  iiQ«oc«8fu]]y,  and  without  ncrvona 
dabiUty,  depends  upon  the  thorough  removal  of  the  debria  cauKed  by 
carahral  exercise.  When  this  removal  baa  been  aecomptished  by  rec- 
rcatiflo,  the  efaild's  power  baa  been  reoreat«d.  Tliat  pupila  generally 
do  their  beet  aohool-work  jniit  after  reocm,  and  that  tJioy  arv  Icea 
"  norroaa "  at  ibat  ttRW,  i»  booause  the  exercise  faaa  incroaaod  tlicir 
nerro-power,  uud  given  them  a  belter  control  of  their  intellectual  foe* 
Q]tiM,  and  a  greater  willingness  to  do  hard  thinking.  Ittnscular  eier- 
ciie,  then,  becomes  a  motive  power  for  driving  forward  the  machinery 
of  thoagbt 

yy«n  there  no  other  objection  to  this  plan,  (he  one  that  it  kecpa 
obOdreD  away  from  the  tuntight  would  KliU  ho  enough  to  condemn  it. 
Vhan  we  nee  the  boys  and  girls  of  this  country  gathering  at  the 
call  of  the  acbool-bell  at  9  a.  h.  and  remaining  till  4  v.  u.,  away  from 
the  inoligbt— eicept  a  few  minutes*  walk  to  and  from  dinner— and 
thia  continued  from  six  to  sixteeo  years  of  age,  for  five  days  in  a  week 
and  ten  months  in  a  year,  how  can  wo  help  fenring  that  this  Mchool- 
)if«,  however  good  it  may  be  in  other  n-sitcets,  can  not  fail  to  leave  its 
papila  with  emaciated  bodies,  attennated  limbs,  and  with  a  general 
strength  mnch  below  the  average  of  what  it  should  be,  and  mni-h  be- 
low the  average  of  what  it  must  be,  in  order  to  give  them  that  fftart  in 
the  stnggle  for  cxtsteoce  which  tliey  must  have  if  they  would  win  ;  Et 
\  not  possible  to  save  them  from  Ibis  competition  ;  all  munt  meet  it,  and 

power  of  physical  endurance  is  an  absolute  necfcisity  for  success. 

Keitber  Latin,  Greek,  grammar,  nor  geography,  can  give  this  pow- 
';  but  an  hour's  play  in  the  sunfltinc  daily,  for  this  ten  years  of  Ecbool- 
fe,  might  do  so. 

Not  only  do  the  out-door  recesses  linve  the  advantngc  of  air  and 
I  in  good  weather,  but  in  bad  weather  ihey  havo  the  ailvantage 
of  exposure  aW  ;  and,  contrary  to  tho  commonly  accepted  theories,  cx- 
posare  to  inclement  weather,  in  a  reasonable  degree  and  with  proper 
care,  is  of  verj-  great  advantage.  For  nino  years  past  it  has  been  my 
bvaiialttu  practice,  at  four  different  pcriwls  daily,  for  a  time  oggre- 
pting  nuicly  minutes,  to  supervise  a  play-ground  where  several  ban- 
died eiiildren  of  B  public  school  assemble.  I  have  observed  that  tJ>cre 
an  eertsiD  ones,  »nme  of  eadi  sex,  who  arc  seldom  absent.  No  cold, 
exeeptt  perbapci,  half  a  doxen  days  of  the  srvrrc<<i,  and  no  storm  except 
B  most  drenching  rain,  ever  drives  them  into  their  »ch<)ol-rooms. 
Tkrongb  oil  ordinary  rains  and  snows  tliey  seem  to  feel  no  discomfort. 
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With  lists  of  th«  DBinee  of  those  I  hare  examined  tlie  n^Mtn  of 
daily  oucndaocc  kept  by  tbo  tvacbcfv,  and,  npon  tnakio^  ooX  liiU  of 

^tlwir  abe^TiK-cH  frctia  kcIiooI  ou  accuunl  of  aicltijcas,  find  their  ]>er  cent 

n*  not  ouo  Gftb  as  ^t'tsA  as  tbat  of  the  whole  Reboot,  at>d  not  one 
twelfth  as  ^at  as  that  of  an  etiual  number  of  pupils  of  tlio  e&m« 

|tfnide  wbo  arc  oevor  secii  upon  the  play-ground  in  either  good  or  bad 

nrcatbcr. 

At  first  *igbt  tbcM  figures  wcm  iix-xplicable  ;  but  when  any  one 
looks  about  bis  own  town  and  BCea  fantUit-s  of  laboring-men  with  ball 

h  dooen  cbildren  to  each  house,  and  sees  tbeir  booaes  are  poorly  built, 
tbat  tbcy  admit  tbe  wind  and  aometimes  tbe  rain,  he  seea  Mk  c-liildrai 
running  about  in  quite  frosty  weather  barefoot,  be  sees  tbem  playing 
in  t)i«  rain  and  storm  with  perfect  freedom  from  colds,  and  he  knows 
tbey  arc  Kvldom  sick — tlicii  xi  hu  looks  up  the  avenue  to  soroo  residence 
with  its  double  windows,  its  base*bum«r,  wbicb  keeps  the  bouse  at  a 
uniform  temperature,  and  observes  when  tbe  children  eomo  oat  bow 
carefully  they  are  protected  from  the  weather,  and  bow  very  d^cate 
tbey  arc,  be  will,  if  lie  is  thougbtfal,  soon  conclude  that  the  good 

'  facalth  of  the  children  of  tito  Laboring-man  !m  because  tboy  encounter 

■exposure,  aitd  not  (bat  tbey  encounter  exposure  becJuiae  of  llwir  good 

bealth. 

'  Where  ecbool-roonis  are  wanned  by  an  abundance  of  pore,  warm 
air,  and  where  pupils  have  perfect  liberty  to  go  at  any  time  to  tbe  regb- 
tcnt  to  warm  and  dry  shoes  and  clotliing,  tbey  will  not  suffer  by  any 
Tolutitary  out-door  oxpuMure,  however  inclement  the  weather.  There 
eeem  to  be  no  other  gjnnnastics  for  tbe  involuntary  muscles,  those  con- 
trolling the  vital  functions  of  respiration  and  circulation,  but  exposure 
and  vigorous  oxcrciso.  ^^Iio  biu  ever  htutnl  a.  liale  old  man,  who  had 
long  unce  passed  bts  allotti^d  lialting-place  of  threeseore-and-ten,  tell 
of  his  jonth,  but  could  tell  of  exposure,  constant  and  severe,  in  his 
youth  ?  Hunters,  wood-choppers,  ranchers,  and  soldiers,  are  not  afraid 
of  the  weather,  nor  are  they  subject  to  oongha  and  colds.  During  five 
yearn  of  army  life  as  a  trooper,  our  regiment  was  never  in  barracks, 
and  much  of  tbe  time  wa«  without  tents.  Often  wo  were  wet  to  the 
skin,  and  sat  onr  horses  till  our  clothes  dried  upon  tis  by  the  beat  fnoa 
our  bodies  witliout  feeling  any  other  effect  thau  an  increaoed  appetite. 
By  exposure  wo  were  made  water-proof ;  and  T  believe  cbildren  can  be 
made  largely  cold-proof,  and  sicknean-proof,  by  allowing  them  their 
own  frco-wills  as  to  exposure. 

Cliildren  need  the  roogb-and-tnmble  of  an  oul-4oor  recess  to  longfa- 
en  tbe  sinews  of  the  body.  Many  at  home  are  so  tenderly  cared  for 
that,  what  with  cushioned  chairs^  stuffed  sofas,  and  spriug-scata  to  tbo 
very  carriages  in  which  they  ride  to  school,  Uiey  aro  in  danger  of  be- 
coming  too  tender  for  even  this  usage  ;  and,  if  tbey  are  ever  to  accom- 
plish anytbtag  in  iJiJj  world,  tbey  muni  somewhere  ac<iuire  the  pbyai- 
cal  power  to  endure  many  bard  knocks  in  tbo  varioua  ways  and  sla* 
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tions  of  life.  Uteycan  not  always  be  held  in  tlioirnnreGa'aniw.  Tfaey 
will  meet  vith  accidents  which,  if  they  are  accu.itomc<!  to  tbc  gamts 
of  the  play-RTonnd,  will  not  affect  thwn  at  all,  bat  which,  if  thoy  arc 
not,  will  lay  them  ap  with  a  lame  ■i<lc,  a  sprained  ankle,  or  a  dielo- 
e»ted  jotnL  Fall«  and  tumhka  occur  daily  upon  the  play-ground,  with 
no  injurioDt)  effccta  whatever,  which  woold  put  Home  of  the  tenderly 
DortunH^  in  bed  for  a  week.  The  play-pronnd  is  the  only  place  con- 
oected  with  the  schools  where  children  can  become  hardy  :  and  this 
element  of  hardincsa  lias  hecn  very  strongly  marked  in  all  sticcessfal 
man.  It  ia  not  tbo  oarpet-knighia  who  to-day  rule  in  poIiticH  or  in 
bnainen— no,  nor  in  science  or  reli^on — but  the  men  who  hare  grit 
and  toog^mem,  men  who  fear  neither  ri<licule  nor  a  crowd  of  rowdies. 
Take  the  boy  who  baa  a  few  corapaniona  to  play  with  him  apoo 
own  lawn,  and  who,  tike  himitcif,  arc  carefully  kept  from  the  eoci* 
of  the  rougher  and  more  world-wioe  hoys  of  the  Htrcct,  and  how 
ta  he  In  get  any  knowledge  of  the  methods  or  the  power  by  which 
tbcae  others  are  to  be  controlled  b  after-life  ?  Vet  this  boy  and  bis 
dm  are  those  who  in  many  renpods  ongbt  to  have  a  controlling  inSn- 
enoe  no  the  dentiny  of  hiK  neighborhood,  but,  bocauRO  be  bas  no  ac- 
qutntance  with  the  other  cliu*,  becanan  he  doe«  not  know  what  arc 
their  ruling  rootiTCs,  be  is  powerkaa  for  good  among  ihem.  By 
meana  of  tbis  knowledge  those  agitators  among  the  people,  like  Moody 
and  Dennis  Kearny,  the  leading  politician  in  each  town  and  ward,  aDil 
ihe  organizers  of  strike^  hnre  such  power  among  the  masaes  ;  and 
tbeJr  lack  of  thiit  knowledge  is  the  main  cnutie  of  failure  of  our  citi- 
teas*  social-reform  tocieties  and  kindred  organixatiouH  which  attempt 
mne  very  laudable  reforms.  As  the  boy  U  father  to  the  man,  so  the 
piay-gronnd  ia  the  antecedent  of  the  future  society  of  the  town  or 
want,  and  upon  the  play-gronnd,  more  than  in  the  school-room,  the 
bsdem  of  tbo  fatnre  are  made  ;  there  the  boy  mntit  learn,  if  lie  ever 
team  it,  faow  to  K-ad,  control,  and  maater  the  otlicn*— boys  to-day,  but 
■en  to-morrow.  The  soboot-room  is  an  autocracy,  with  Uie  teacher  for 
Mtocrai  and  the  pupils  for  aahjects,  but  the  play-ground  is  a  pure 
dtrmocracy  :  there  each,  in  proportion  to  his  strength,  dexterity,  and 
ddll,  is  equal  to  any  other  ;  there  the  Cj^tist  Icams  his  inifignificancc, 
thenide  boy  gets  hiii  first  lesson*  in  common  courlc«y,  and  there  the 
bully  learns  that  his  ways  are  not  approved. 

Bat  tJie  ruling  sentiment  of  the  play-ground  most  not  be  allowed 
to  fwm  itself  by  accident :  children  must  not  be  left  to  thomNclre*  at 
Utae  tiraea. 

■  An  ODt-door  reoeaa  nceda  tlic  controlling  presence  of  tbe  teacher 
ijnite  aa  mnch  as  an  En-door  one,  and  more  than  the  brdioary  exorcise 
i>f  thn  scbool-room,  and  because  this  has  been  neglected  is  the  reaj>on 
why  some  people  have  objected  to  it.  Several  hundrntl  children,  after 
txpcsiendng  tbe  restraint  of  the  school-room,  should  not  he  released 
tipaD  the  play-ground  without  supervision  competent  to  suppress  wfaat- 
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ever  may  appear  thai  is  pernicious,  lliere  is  no  other  time  in  all  (be 
daj  when  competent  guidance  can  do  bo  mncb  to  rnako  boys  maDly 

'  and  girk  wvmaolj  aa  wbon  thvy  are  at  tbcir  gamv*.  It  U  not  enough 
to  leave  the  play<ground  u>  the  Janitor  or  to  some  inferior  autbority ; 
it  ia  the  place  where  the  principal  teacher  and  nearly  all  the  olb«ra 
are  mo&t  needed — not  to  direct  the  games,  or  to  meddle  in  any  way 
with  the  sports,  but  to  be  ready  with  a  cheery  voice  and  an  easy 
grace  to  snggest  to  any  ono  about  to  cngago  in  anything  improper 
that  he  luu  forgotten  himself.  BnlBaiiism  will  soon  disappear,  timtil 
children  will  h-sni  t«  assert  thcnuclves,  and  an  e^nrit  de  eorpt  of  the 

Lplay-groond  cau  soon  be  formed  which  will  have  a  wonderful  iulln- 
ence  on  the  characters  as  well  as  the  aclions  of  the  pnpils.  Nor  is  the 
benefit  to  the  pupils  all  that  is  dorired  from  this  plan  ;  the  teacher 
nccda  snch  a  reooss  quite  as  much  a*,  and  in  many  cases  more  thao,  bar 
pnpila.  Fifteen  minutes  of  each  ninety  in  the  open  air,  away  from 
the  sights  and  tbooghts  of  the  lessons,  will  remove  the  nert'ous,  tir«d, 
irritable,  and  almost  despondent  feeling  experienced  by  many  teachers, 
and  give  tbem  renewed  strength  and  choerfnloefis  and  mental  elas- 
ticity for  tlio  reniaindtr  of  tlie  session.  By  bwng  upon  the  play- 
gronud  among  her  pupils,  many  a  teacher  learns  their  charaetcr,  their 
ambitions,  the  bent  of  their  minds,  as  she  can  not  learn  them  in  lh« 
peouUar  position  in  the  school-room ;  and  yet  there  are  many  ehildren 
who,  unless  underatood  in  these  particulars,  can  not  bo  successful^ 
tnaght.  To  the  teacher  who  ace*  her  pupils  only  in  their  relation  of 
pupils,  the  school-work  is  very  likely  to  beoomo  a  grind,  a  miichine  at 
which  she  is  to  perform  a  regolar  and  a  ooostant  part,  and  the  ehil- 
dren  are  little  else  than  so  much  taw  materia]  which  is  to  pass  through 
the  mill  over  which  efae  presides.  She  Eces  no  individuality  in  ihem, 
and  of  conrKo  her  work  is  arranged  for  the  aggrxtgate,  aad  individnals 
Peccivc  no  considcrntion  as  such.  To  overcome  this  cnor  there  is 
nothing  better  than  for  her  to  see  them  daily  at  their  sports,  for  tbure 
their  distinctive  characteristics  are  manifested  as  in  no  other  plac*. 
If  the  schools  are  to  build  character,  certainly  an  oat-door  recess  is  an 
absolute  essential  for  both  teacher  and  pupils. 


THE  CHEMISTRY  OF  COOKERY. 

Bv  W.  MATTIEU  WUXUHS. 
IVI, 

ACORRESPONDEXT  of  Manchester  asks  me  which  is  the  taoA 
nntritious,  a  slice  of  KngUsh  beef  in  it<  own  gravy,  or  ths 
browned  morsel  as  served  in  an  It^ian  restaurant  with  the  humt- 
sugar  addition  to  the  grary  t 
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ia  a  very  fair  qacstion,  aod  Dot  diflicult  to  answer.     If  bolk 
I7  oookM,  Deitber  ovcr-don*  nor  undvr-doac,  tbey  must  con- 
bl   for  wi-igbt,  exactly  tbe  same  constituonln  in  (■(inally  di. 
form,  so  f ar  aa  cbeiiiical  composition  is  coDceriic<l.     Whether 
actualty  be  digested  with  equal  facility  and  aaaimilaicd  vitJIi 
mpleteness  dt-pviidH  npon  M>nivtbing  dse  not  measnrnblo  by 
t\  analyvin,  y\x.,  tb«  rvlinh  willi   wliicb  ibcy  arc  respectively 
To  KomR  ii«!r«)D!i  tUo  undUguUi-d   0Mibiiit:!i!t  of  tbu  Engliab 
•.pecially  if  under-done,  is  very  rejiugnant.    To  ibc«e  tbo  cor- 
Ung  morsel,  cooked  according  to  FrancatcUi  rather  thui  Mn>. 
f  would  be  more  nutritious.    To  the  camivoroas  John  Bull, 
gards  such  dishes  as  "  nottty  Frencb  mtsMiK  "  of  quMtionable 
■lioa,  ihfl  elice  of  unmUialiablo  ox-fleah  from  a  viKiblv  joint 
obtain  all  the  advantages  of  appreciative  mastication  aitd  tliat 
Iby  betvrc«D  the  brain  and  the  stomach  n-hich  is  so  powerful 
'lien  discordantly  eierled,  may  produce  the  effects  that  are  re- 
in the  case  of  the  sporting  traveler  who  wat  invited  by  a  Red 
cbief  to  a  "  dog-fight,"  and  ato  with  relish  the  savory  dislics  at 
supposed  to  be  a  preliminary  hanqnt-t.     Digeattoii  waa  Iran- 
,d  ji^alllifally  proceeding,  under  the  soothing  influence  of  the 
when  he  saVed  the  cbief  when  the  Ggbt  would  commence, 
g  told  that  it  wa»  ovi^r,  and  that  in  tlic  final  ra^oUt  hv  bad 
so  highly  the  laat  puppy-dc^  poa«et»ed  by  the  tribe  had  bwn 
in  bis  honor,  the  normal  course  of  digestion  of  the  honored 

completely  reversed. 
Lftiog  to  the  fat  used  in  frying,  and  tie  neccsaity  of  ita  pniifi- 
I  may  illnstratc  the  principle  on  which  it  should  be  conducted 
ibing  the  mclhi>ii  a4loptol  in  tho  refining  of  mineral  oils,  such 
'leuni  or  tbe  paralBn  diatiliates  of  bituminomt  Mliales.  These 
tarry  liquids  of  treocle-like  consistency,  with  a  strong  and 
odor.  Nevertheless,  they  are,  at  but  little  coot,  converted 
"  crystal-oil "  used  for  lamps,  and  that  beantif al  pearly  sub- 
tbe  solid,  translucent  paraffin  now  so  largely  used  in  the  manu- 
of  candlos.  BcMtdes  tbcse,  we  obtain  from  the  same  dirty 
intcnnediatc  sulwlance,  the  well-known  "  vageline,"  now 
'tbe  bans  of  most  of  the  ointments  of  the  pharmacopa'ia. 
nrificalion  is  effected  by  agitation  «-ith  sulphuric  acid,  which 
tarbonises  and  partly  combines  with  the  iinpuritiiit,  and  sepa- 
mm  in  the  form  of  a  fonl  and  acrid  black  mess,  known  technio- 
"acid  tar."  When  I  was  engaged  in  the  distillation  of  cannel 
Ju  in  Flintsbtrc,  this  acid  tar  was  a  terrible  bugbear.  It  found 
'  mysteriMwly  into  the  Alyn  River,  and  poisoned  tlio  trout ;  but 
I  am  correctly  informed,  the  Scotcli  manufacturers  have  tnmed 
D6iable  account. 

mal  fai  and  vegetable  oils  are  similarly  purified.     Very  objeo- 
i  refuse  fat  of  various  kinds  is  thus  made  into  tallow,  or  mate- 
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rial  for  the  K)^>-m&ker,  and  grease  [or  labricating  machineiy.  I7ti> 
I  sarorf  ctoius  bare  bees  told  about  the  manufactura  of  butt«r  from 
'  Thames  mud  or  the  nodulca  of  fat  that  arc  |^th«red  thercfroio  by  the 
mad-tarkN,  but  tWy  a-n  iiU  UtUfv.  It  ntay  b«  jKWKihlu  to  purify  fattv 
matter  from  the  foulest  of  adniixturcs,  and  do  this  so  complete)/  as  to 
produce  a  soft,  tasteless  fat,  i.  e.,  a  butt«r  substitute,  but  such  a  curi- 
oeity  voold  ooet  more  tbau  lialf  a  crown  per  pouod,  and  therefore  die 
markH  is  safe,  especially  as  tbe  degree  of  purification  required  for 
B(Mq>-ma]cing  and  macbinory-groDM  ooMs  but  little,  and  the  demaiid 
for  audi  fat  bt  very  great. 

These  methods  of  purification  aro  not  available  in  (he  littdtcn,  as 

oil  of  yitrioi  ia  a  vicious  compound.     During  tbe  siege  of  Pari^  some 

of  the  Acadomtdana  devoted  themselves  very  earnestly  to  the  subject 

of  tbo  puriricatioD  of  fat  in  order  to  produce  what  they  t«rmed  "  aiege- 

butter"  from  Uiv  rofuM  of  Blaughtcr-houBos,  etc.,  and  edible  salad  oils 

from  crude  odxa  oil,  the  rancid  fish  oils  naed  by  lb«  lo«lberMlraB«r, 

et«.    Those  who  are  specially  intereatvd  in  the  subject  may  find  some 

curioos  papers  in  the  "Comptes  Rendos"  of  tbat  period.    In  vol  Ixxi, 

,  page  36,  )f.  Boillot  deecribea  his  method  of  mixing  kitcben-stuff  and 

'  other  refuMi  fat  with  Ume-water,  agitating  the  mixture  when  healed, 

I  and  then  neutralizing  with  an  acid.    Tho  product  tlius  obtaiDc<l  is 

described  as  admirably  adapted  for  culinary  operations,  and  llicmctbod 

is  applioable  to  the  purpose  hero  under  eonsidcratJon. 

Further  on  in  the  same  volume  is  a  "Note  on  Suets  and  Alimentary 
Fats  "  by  M.  I>ubruDfaut,  who  tells  us  tbat  the  most  tainted  of  ali- 
mentary fats  and  rancid  oils  may  be  deprived  of  their  bad  odora  by 
"  appropriate  frying."  IHb  method  is  to  raise  the  temi>cratum  of  the 
fat  to  140*  to  150°  Centigrade  (2W  to  802"  Fahr.)  in  a  frying-paa ; 
then  OAutiouxly  sprinkle  upon  it  small  quantities  of  water,  llie  steam 
carries  oil  the  volatile  fatty  acids  producing  the  rancidity  in  sueh  as 
fish-oils,  and  also  the  neutral  offensive  fatly  mattcn«  that  are  dvcom- 
,  posed  by  the  heat.  In  another  paper  by  U.  Fua  this  method  is  ap- 
plied to  the  removal  of  celtnlar  tiaane  of  crude  fata  from  elaughleiw 
hoDsea.  It  is  really  nothing  more  than  the  old  farm-house  proceeding 
of  "rendering"  lanl,  by  frying  tlie  membranous  fat  until  the  mem- 
'  branous  matter  ia  browm^l  and  aggregated  into  ^xaM  nodules,  which 
constitute  the  "  scratch inga  " — a  delicacy  greatly  relished  by  our  Brit- 
ish plowboys  at  pig-killing  time,  but  rather  too  rich  in  pork-fat  (o 
Uupply  a  suitable  mntl  for  people  of  sedentary  vocations. 

Tbe  action  of  beat  thua  applied  and  long  continued  b  similar  to 
that  of  the  strong  flulphario  acid.  Tlie  impurities  of  the  fat  aro  orgaaie 
matters  more  easily  decomposable  than  tho  fat  iucif,  or,  otberwisa 
stated,  they  are  disaooiated  into  carbon  and  water  at  about  300"  Fahr., 
)  which  is  a  lower  temperature  than  that  required  for  tho  disaociatioa 
of  the  piuy;  oil  or  fat  (see  Xo.  13  of  this  aeries).  ]!y  m.iint.^ining  thU 
temperature,  thcae  compouuda  become  first  caramelized,  then  carboit- 
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ized  Dtorly  to  1>lBokn«M,  nod  all  tbeir  powers  of  offensiTcneM  Tiiiiah, 
u  tnch  offoNM  Ih  due  to  h]c>w  tli-oompixiition  of  tho  original  orpmta 
ooai)iOQndrt,  wliieb  now  «xi»t  no  longer,  and  Uic  rcmuDing  cannwl  or 
earboa  cinders  being  quite  iooSensive  or  no  furtber  decomposable  b}r 
atiiM»pberio  i^ney. 

Id  the  more  vioknl  factory  process  of  porificaUoo  by  sulphorio 
acid  tlic  similar  action  wliich  occurs  is  dne  to  tbe  powcrfnl  affinity  of 
tliia  acid  for  wntor ;  tliis  miiy  bo  irtrilcingly  shown  by  adding  to  Lbtek 
•imp  or  potindcd  tiig.tr  sbont  ita  own  bulk  of  oil  of  vitriol,  when  n 
narrelotis  oommotion  oceum,  and  a  magnified  black  cinder  is  ]>rO' 
daced  by  th«  separation  of  the  water  from  the  §ugar. 

The  following  simple  practical  formuln  may  be  rpduocd  from  these 
dat*.  ^Vbc^  a  considcrabto  <)uantity  of  mach-uM<l  frying  fat  Ik  ancii- 
t&ulait-d,  heat  it  to  about  3<)0*  Palir.,  a*  indicated  by  the  crackling  of 
water  when  sprinkled  on  it,  or,  better  still,  by  a  properly  ponstructed 
kitcbcn  thermometer  graduated  to  abont  400"  Fahr.  Thni  pour  the 
Bcltcd  fat  on  hot  water.  This  must  be  done  carefully,  aa  a  lar^ 
qoanlity  of  fat  at  400°  poured  npon  :l  smalt  quantity  of  boiling  water 
will  illustrate  the  fact  thai  wat^r  when  nuddonly  boated  ia  an  explo- 
nre  compound.  I'be  quantity  of  wat«r  should  exceed  that  of  tbe  fat, 
■ad  the  pouring  be  done  gradually.  Then  agitate  the  fat  and  water 
togetfaor,  and,  if  tho  operator  is  sufficiently  skillful  and  intelligent,  the 
poriScation  may  be  carried  further  by  carefully  boiling  tlic  water 
nnder  the  fat,  and  allowing  iui  ntram  U>  [>aMt  through  ;  but  tliiw  'ut  a 
Utile  d&ngerous,  on  account  of  tbe  possibility  of  what  the  practical 
rhemtst  calls  "bumping,"  or  the  sudden  formation  of  a  big  bubble  of 
■lesni  tbat  would  kick  a  good  deal  of  tbe  superabundant  fat  into  tho 
fire. 

WhdhiT  this  sapplcmentsry  boiling  is  carried  out  or  not,  Uift  fat 
and  tbe  water  ahould  bi:  left  tugiitfacr  to  cool  gradnally,  when  a  dark 
layer  of  carbonised  impurities  will  be  found  resting  on  the  surface  of 
yte  water,  and  adberbg  to  the  bottom  of  the  cake  of  fat.  ITiis  may 
be  peelftl  off  and  put  into  tbe  waste  greaae-pot,  to  be  further  refined 
with  the  next  operation.  Ultimately  the  wont  of  it  will  sink  to  tbe 
bottom  of  the  wa((-j-.  Tlieii  it  is  of  no  furtber  Taluc,  and  will  be  found 
to  be  a  mere  cinder. 


ITIL 

Regarding  the  fat  used  in  frying  t»  a  medium  for  conveying  heat, 
freedom  from  any  spccinl  flavor  of  its  own  is  a  primary  deNideratum. 
Olhre-oil  of  the  best  quality  is  almost  absolutely  tarte-UwK,  and,  having 
M  high  a  boiling-point  na  animal  fata,  it  is  the  best  of  all  frying  media. 
In  tbia  country  there  is  a  prejudice  against  tbi-  line  of  aucb  oil  I  have 
noticed  ai  some  of  those  humble  but  most  useful  establishments  where 
poor  people  are  supplied  with  penny  or  twopenny  portions  of  good  Sub, 
bt«er  cooked  than  in  the  majority  of  "eligible  villa  rcaidences," 
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in  tb«  front  is  an  inscription  irtattDg  that  "only  tlie  heeX  be«f-drlp[Hiig 
!  IB  used  in  this  eatablisbmcnt.'*   This  means  a  ropndiatioD  of  oil.    Snob 
oil  M  baa  be«n  mippla-d  fcir  fiHh-fr)-ing  may  veil  \tt  rcpaOiatod. 

On  my  first  Tlsiit  to  arctic  Norway  I  arrived  befoiw  ibo  garnering 
atkl  exportation  of  tbe  spring  cod  hairest  was  completed.  Tbc  packM 
st<^ped  at  a  score  or  so  of  stations  on  the  Lofodcns  and  the  mainland. 
Foggy  weather  was  no  impodimunt,  us  an  oxpcrioncwd  pilot  free  from 
icatorrb  could  stMr  direct  to  lliclinrbor  by  "following  his  no**,"  llage 
«aldronN  stood  by  the  shore  in  which  were  Mf^wing  tlti'  latl  bntcliM  of 
the  livers  of  cod-fiah  caught  a  month  before  and  exposed  in  the  mean 
.time  to  the  continuous  arctic  sunshiue.  Their  condition  must  be  im- 
■gined,  aa  I  abetain  from  dcecriplion  nf  dctuik.  The  buEine«9  th«D 
proc«oding  was  the  extmotion  of  th«  oil  from  the««  livers.  It  ia,  of 
eourac,  "cod-liver  oil.'^bnt  ia  known  conimerolally  as  " fiHli-oiL,**  or 
"cod-oil."  That  which  is  sold  by  our  druggists  as  cod-liver  oil  is  de- 
scribed in  Norway  aa  "  medicine^>il,"  and  though  prepared  from  the 
same  raw  material,  is  extracted  in  a  different  manner.  Only  fresh 
livers  are  used  for  this,  and  the  beet  quality,  the  "  cc^d-drawn  *'  oil,  is 
obtiiincd  by  prossiog  the  livers  without  stewing.  Tliosc  who  are  un- 
forluiutvly  familiar  with  this  onrefully  pivpari.-'l,  highly  refim-d  prod- 
uct, knovr  (hat  the  fishy  fliivfir  clings  to  it  so  pertinaciously  that  all 
attempts  to  completely  remove  it  witl>out  decomposing  the  oil  have 
failed.  This  being  the  case,  it  u  eanly  understood  that  the  fish-oil 
Bt«wed  so  crudely  out  of  the  putrid  or  semi-putrid  liven  must  bo 
nanseoas  indeed.  I  am  told  that  it  has  nevertheless  been  niind  by 
aom«  of  the  fisli-fryen,  and  I  know  that  refuse  "  GalHpoli "  (olive-dl 
of  the  worst,  quality)  is  sold  for  this  purpose.  The  oil  obtained  in  the 
coarse  of  salting  sardines,  heninga,  etc.,  has  also  been  used. 

Such  being  tbe  case,  it  is  not  surprising  that  the  use  of  oil  for  fry* 
ing  should,  like  the  oil  itself,  be  in  bad  odor. 

I  dwell  upon  this  because  we  are  probably  on  what,  if  a  fine  writer, 
I  should  call  the  "eve  of  a  great  revolution"  in  respect  to  frying 
media. 

Two  new  materials,  pure,  tasteless,  and  so  cheap  as  to  be  capable 
,0f  pushing  pig'fat  (lard)  out  of  th«  marlift,  have  recently  been  iutro- 
■dnoed.    These  are  cotton-se^d  oil  and  poppy-sc^-d  oil.    The  first  has 
been  for  some  time  in  the  market  offered  for  sale  under  various  fic- 
titious names,  which  I  will  not  reveal,  as  I  refuse  to  become  a  medium 
for  tbe  advertisement  of  anything — however  good  in  itself — that  is 
iBold  under  false  pretenses.     If  the  lamp  of  Kxowlkogi,  more  fortu- 
^nate  than  that  of  Diogenes,  should  light  upon  oome  honest  men  who 
will  retail  ootton-seed  oil  as  cotton-seed  oil,  I  shall  gladly  (with  the 
editor's  pcnaisaion)  do  a  litUe  strwghtforward  touting  for  them,  as 
I  they  will  be  public  benefactors,  greatly  aiding  the  present  movement 
for  tbe  extension  of  tbe  use  of  fish-food. 

As  every  bale  of  cotton  yields  half  a  ton  of  seed,  and  every  ton  of 
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M«d  may  bo  modo  to  yield  tircnCy-oigfat  to  Uiirty-two  pounds  of  erado 
oil,  the  avKlIablc  qnnntity  u  TOry  great.  At  proMnt  only  a  email  quan- 
tity is  iRodf-,  tlic  Kurfiliw  KtA  being  nitcd  an  ntsnureL  Its  fertilising 
Tains  ironld  not  bo  diniinJHbod  by  rentoviog  the  oil,  wbiob  is  only  & 
hydroHttrbon,  i.  e.,  material  eupplied  by  air  and  wat«r.  All  tbe  fer- 
liiiciiig  eonstitiieDta  of  the  seed  are  left  btibind  in  the  oil-caLc  f roia 
vhich  tbe  oil  haa  been  preased. 

Hitherto  co«on-ac«d  oil  liav  fallen  among  tblet-ML  It  I*  need  aa  ao 
Adnltfrant  of  olive-oil ;  sardiiiea  and  pilobarda  are  ]>ackcd  in  il.  Tlie 
in«  trade  baa  declined  lately,  some  eay  from  deficient  sapplies  of 
lo  fish.  I  Huspect  that  there  has  bevn  a  decline  in  the  demand,  dne  to 
the  aabstitation  of  this  oil  for  tliat  of  thv  otivc.  Many  poupio  who 
formally  CDJnyed  aardini^H  no  longer  care  for  them,  and  they  do  not 
know  why.  The  HubRtitntion  of  cottoo-Beed  oil  explaJDH  this  in  moM 
cues.  It  ia  DOl  rancid,  haa  bo  decided  flavor,  but  still  is  nnpleasaot 
wheii  eaten  raw,  aa  with  salads  or  sardines.  It  has  a  fiat,  cold  charac- 
ifiT.  and  an  aftcr-tastc  that  is  faintly  sugg(«livc  of  castor-oil ;  but  faint 
it  is,  it  interfiTcs  with  the  demand  ftw  a  purely  luxurious  article  of 
Thia  delicate  defect  ia  qiitlc  inappreciable  in  tbe  reeulta  of  ita 
aa  a  frying  medium.  Tbe  very  beet  lard  or  ordinary  kitchen  bat- 
ter, eaten  cold,  has  more  of  objectionable  Bavor  than  refined  ootton- 
■ecdoO. 

1  bavfl  not  tasted  poppy-seed  oil,  but  am  told  that  it  is  similar  to  that 
from  tb«  cotton-seed.  Ah  regards  tbe  quantities  available-,  ftomc  idea 
may  be  formed  by  plucking  a  ripe  head  from  a  garden  ))Oppy  and 
dttkiDg  out  the  little  round  seeds  tbrough  tbe  windows  on  the  top. 
Those  who  have  not  tried  this  will  be  astonished  at  the  numbers  pro- 
dnced  by  each  flower.  As  poppies  arc  largely  cultivated  for  the  pro- 
doctton  of  opitim,  and  llw;  yield  of  the  drug  itself  by  each  plant  is  very 
nna]l,  the  snppltca  of  oil  may  bo  eousidi'rable  ;  571,. "5-12  cwt.  of  Mods 
were  exported  from  India  last  year,  of  vhieh  ."ilCiOSl  owt.  went  to 
France. 

Palm-oi],  though  at  present  practically  unknown  in  the  kitchen, 
easily  become  an  <»tei*ined  material  for  the  frying-kettle  (I  say 
itlo,"  as  tbe  ordinary  Engliiih  frying-pan  is  only  fit  for  the  cook- 
ing of  stiob  things  as  barley  Itannocks,  pancakes,  fladbrod,  or  oat- 
>).  At  present,  the  familiar  unco  of  palm-otl  in  candle-making 
for  railway  grease  will  cause  my  suggestion  to  shock  the  nervea 
of  many  delicate  people,  but  these  shonld  remember  Uiat  before  palm- 
oil  was  imported  at  all,  the  material  from  which  candles  and  soap  were 
made,  and  by  which  eart-wbccls  and  heavy  raacbincry  were  greased, 
vaa  tallow — L  e.,  the  fat  of  mutton  and  beef.  The  reaaon  why  our 
mothers  did  not  use  candles  when  ohorL  of  dripping  or  auet  waa 
>t  the  matton-fat  constitnting  the  candle  waa  impnre ;  so  are  the 
ilow  candles  and  yellow  grease  in  the  axle-boxos  of  the  railway  car- 
rhia  vegetable  fat  is  quite  as  inoffensive  in  itaolf,  quite  aa 
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wholeBom^  and — suit i men tnlly  rcgardttl — l«iui  okjvotiQiiablfl,  tban  tlie 
fat  obtatDfid  from  tho  carcass  of  a  Hlftugfaten-d  animal. 

Wben  common  mmwo  and  true  seatinient  supplant  mere  tuireaMning 
[trojudioe,  vegetable  oil*  and  vegetable  fats  will  largely  «u|>plaat  tfaose 
of  animal  origin  in  every  element  of  our  dietary.  We  are  but  jnst 
begin&iog  to  understand  them.  Cliovretil,  wko  was  tlie  first  to  teacb 
OS  tlia  obomiNtry  of  fats,  is  still  Hvitig,  wwl  we  are  only  learning  how  to 

intake  butter  (not  "  inferior  Dorset,"  l>ut  "  cli(ii<;u  Xunnandy  ")  without 
the  aid  of  dairy  produce.  There  is,  therefore,  good  reason  for  antici- 
pating that  the  iocxbaustible  supplies  of  oil  obtaioable  from  tbe  vege- 
table world  —  especially  from  tropical  vegetation  —  will  eri?  long  be 
freely  available  for  kitcbenuscx,  an>l  the  now  popular  product  of  the 
Chicago  bog  faotoriea  will  be  altogetb<T  baiiijtbed  tlierefroni,  and  used 
only  for  greasing  cart-wheels  and  other  machiuery. 

As  a  practical  oondusion  of  this  part  of  my  subject,  I  will  quote 
from  this  month's  number  of  "The  Oil  Trade  Review"  the  current 
wholesale  prices  of  some  of  the  oils  posvibly  available  for  frj'ing  puf' 
posea.  OliM-oit,  from  £43  to  £«i  per  ton  of  232  gallons ;  Cotl-oii, 
£3C  per  ton  ;  Sardine  or  train  (i.  e.,  tlw  oil  that  draina  from  pilchards, 
herrings,  sardine^  etc.,  wben  salted),  £37  Ids.  to  £^  per  ton.  Cocoa- 
it  from  £35  to  £38  per  ton  of  30  cwt.     flliis,  in  the  ease  of  oil,  is 

'  nearly  the  same  ns  the  measured  ton.)  Palm,  from  £S^  to  £40  lOa, 
per  ton  ;  Paim-nut  or  coprot  £81  10s.  per  ton  j  Ji^ned  eoUon-aeed, 
£30  10*.  to  £31  per  loo ;  Zanl,  £53  to  £55  jxt  ton.  The  above  are 
the  extreme  ranges  of  each  olaita.  1  have  not  c>o)>ied  the  technical 
namm  and  prices  of  the  intermediate  varieties.  One  penny  per  potmd 
is  =  £9  6s.  Sd.  per  too,  or,  in  round  numbers,  £1  per  ton  may  bo  reck- 
oned B«  one  ninth  of  a  penny  par  pound.  TIius  the  present  price  of 
beat  ri'ltned  eotton-s<rcd  oil  U  ^^d.  per  pound  ;  of  Coooana(-(Ml,  SJdL } 
palm-oil,  from  3{d.  to  i^d.,  while  lard  costs  6d.  per  ponnd  wholeaala — 
osnally  7d. 

I  should  add,  in  reference  to  the  seed-oils,  that  there  is  a  pos^blv 
objectiiin  to  their  use  as  frying  media.  Oils  extracted  from  seeds  oon- 
tain  more  or  leKi  of  linolcine  (so  namnl  from  its  abundance  in  linseed- 
oil),  which,  wben  exposed  to  the  air,  conibinca  with  oxygen,  swells  and 
dries.  If  the  oil  from  cotton-«eed  or  poppy -seed  contains  too  much  of 
this,  it  will  thicken  inconveDiently  when  kept  for  a  length  of  time  ex- 
piiifed  to  the  air.  Palm-oil  is  practically  free  from  it,  but  I  am  doubt- 
ful respecting  palm-nut-oil,  as  most  of  \Xw  nut-oils  are  "drier*." — 
I^H(mUdffi. 
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SKETCH  OP  LAMARCK. 

rpHEHE  are  two  classes  of  schoUra.  Tboee  of  the  one  class,  wlio 
-L  travd  in  the  footsteps  of  thvir  prrdcccsson^  increase  the  domain 
of  knowledge, and  luJd  new  <]ii(cov6riv>  to  tUoMV  tliitt  were  niado  before 
thvm  ;  their  l&bon  are  iroiaediatclj  appreriatC'd,  and  they  enjoy  thdr 
weU-«ani«d  fame  in  full  uiea<inre.  Others,  who  leave  the  trodden  wajR, 
enuuicipato  thvDuelrea  from  trsditiona,  and  eiposo  to  the  light  of  the 
imu  the  g«mu  of  (nture  discovery  which  lie  buned  in  thc<  teschinj^ 
of  ibe  pTMent.  Sometimea  they  »rc  appreciated  at  thtir  fall  value 
during  their  lifetime,  but  more  frvquontty  they  pam  away,  misun* 
dcntood  by  the  Boientiliu  pabtio  of  tlieir  time,  which  is  inequable 
of  ccMnpr«b«nding  and  following  tbem.  Indolence,  routine,  and  igno- 
nuioo  oppose  an  invincible  resistance  against  them  daring  their  career, 
aad  they  die  isolated  and  forsaken.  In  the  mean  time,  Kcience  ad> 
Tanc«s,  facts  incroaM,  metliodM  are  porfeoted,  and  their  oontcni|K>ra- 
ries  who  aoTvire  them  gradually  oome  up  to  the  mark  ihey  had  left. 
Then  all  tbcir  forgollea  acrvices  are  brought  into  the  light,  justice  is 
pKTtJy  dona  to  their  labors,  their  geoius  ia  admired,  it  ia  recogniied 
that  tbey  foresaw  the  future,  and  a  tardy  posthumous  fame  comforts 
ibcir  pupita  for  the  neglect  which  the  mastcre  had  to  endure  during 
the  yean  of  vain  straggle  for  the  triumph  of  the  truth, 

lamnrck  belonged  (o  Imtb  of  ihoM.-  claiMus.  Ry  his  dcRcriptire 
labora  in  botany  and  aoOlogy,  and  by  the  im]>rovementa  which  lie  intro- 
duced in  the  classifloation  of  animals,  and  which  were  accepted  by 
hia  MO temponriea,  be  gained  a  first  place  amoRf;  the  naturalista  of 
bia  time ;  but  his  pbtlosopbical  tiows  on  organic  beings  in  general 
w«re  rejaotod,  and  did  not  even  enjoy  tlie  honor  of  a  niiiMTe  icHting. 
llicy  were  only  accorded  a  polite  ailcnce,  or  treated  with  soomful 
irony. 

Jean  Baptist  Pi«iTe  Antinne  do  Monet,  known  as  the  Chevalier  de 

Lamarck,  was  bom  on  the  lit  of  August,  1744,  at  Baaentin,  a  littlo 

tAwa  between  Allxtrt  and  Bapuumr,  id  Picar<ly.    ITo  was  the  eleventh 

diHd  of  Pierre  de  Mouet,  lord  of  the  manor,  who  was  d<i«ccnded  from 

an  old  family  in  the  county  U^am,  and  called  only  a  small  hereditary 

hia  own.     His  father  had  designed  him  for  Ibe  church,  then  the 

destination  for  tlic  younger  sons  of  noble  families,  anil  took 

Un  to  the  J«uit  college  at  Amiens,    Tliis,  however,  wan  not  the 

■atnnl  vocation  of  our  young  uobtemnii.     Everything  in  his  family 

issomatioas  iuclioed  hia  mind  toward  military  fame.    Uls  eldest  brother 

hid  lailea  in  the  breach  at  the  siege  of  Berg-op-Zoom  ;  the  other  two 

tntben  were  still  in  the  service,  while  France  was  exhausting  iia 

(wees  in  an  unO((nal  content.     Ilis  father  opposed  hia  wislieit  on  thU 

piint ;  but,  when  the  fating  died,  T.Amarck,  following  his  own  ioclioa* 
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tion,  botook  himself  on  a  poor  horse  to  the  army,  wbiob  vaa  iiiftamped 
ntu-  Lippstadt,  in  Westphalia.  He  waa  furnished  vith  a  letter  of 
introdnction  from  Fran  Ton  I.anicth,  proprietor  of  a  nGighboring  ee- 
tate,  to  Colonel  do  Lastic,  of  the  Brstijolais  n-gimrnt.  This  officer, 
vh«D  be  saw  tho  »CT(!nt«cn>yearH>ld  joutlt,  who  look«d  idhrIi  yotinger, 
Bcnt  him  to  hilt  quartcnt.  A  battle  took  place  on  tbe  next  day.  HI.  do 
Ijuilio  drew  op  his  regiment,  and  noticed  his  protigi  in  the  front 
rank  of  a  company  of  grenadiers.  The  French  army  was  under  the 
command  of  Alanhal  Brogtie  and  Princv  Sonbise  while  the  allied 
troops  wen!  conimandtd  by  Prinon  Fitrdinand  of  Rntnswick.  The 
two  FroDch  ofBccni,  who  did  not  agree  togellier,  weru  killed.  Hie 
company  Idnaarck  bad  joined  was  broken  np  by  tbe  enemy's  firr^ 
and  «u  forgotten  in  tbe  confusion  of  tbe  retreat.  The  offioera  and 
ODdeiM>fficer»  were  killed,  and  only  fourteen  were  left  standing.  The 
oldest  of  tlicM!  couiuHiltsl  retrvAt ;  Lamarck,  who  bad,  on  the  spur  of 
tba  nwimciit,  improviaml  h!m»elf  to  the  command,  an*wcTe<l :  "We 
have  been  assigned  to  this  po«itioR,  and  vre  must  not  forsake  it  till  wo 
are  relieved."  The  colonel,  who  now  remarked  that  the  company  wm 
not  with  his  regiment,  recalled  it  by  an  order  wbioh  he  managed  to 
get  back  to  it  by  a  moret  way.  On  the  next  day  Lamarck  was  ap- 
[tint<^  an  ufBoer,  and  soon  afterwani  a  lieutenant.  Fortunately  for 
'  science,  this  brilliant  beginning  of  a  military  career  wax  not  decisivs 
uf  tbo  future  of  the  youth.  After  the  oonclurion  of  peaco  he  per- 
formed garriiton  duty  in  Toulon  and  Monaco,  till  an  inflammiition  of 
tbe  lymphatic  glands  of  the  neck  made  it  necessary  for  him  to  go  to 
Parts  to  undergo  an  opei»tion  by  Tenon,  tbe  eear  of  which  be  carried 
all  his  life. 

The  aspect  of  the  vegetation  in  the  neighborhood  of  Tottlon  and  Ho- 
naoo  had  aitniclod  tho  attention  of  tbo  young  officer,  who  had  already 
acquired  Kome  knowledgt;  of  botany  from  the  "  Trait<^  dea  plantea 
usuelles  "  of  Chomel.  After  he  withdrew  from  the  military  serrica 
and  bad  been  awarded  a  modest  pension  of  four  bundn'd  francs,  be 
became  engaged  with  a  banker  in  Pnris.  Moved  by  an  irresistiblo 
impulse  to  the  study  of  Nature,  he  obseirod  from  bis  atlto-room  (be 
forms  and  movements  of  the  cl<>nd«,  and  made  himoelf  acquainted  with 
plants  in  the  royal  giinleiut,  and  by  meana  of  botanical  eieursioiia.  He 
felt  that  be  was  on  tbe  right  way,  and  recalled  Voltaire's  judgment 
on  Condorcet,  that  discoveries  to  come  wotdd  seenro  him  more  fame 
with  posterity  than  a  company  of  soldiers.  DinsatisHed  with  the  bo- 
tanical MyHtcms  in  use,  he  wrote  in  a  half-year  bis  "Flore  frao^abe," 
and  published  his  "  Cle  dichotomiqup,"  by  tbe  aid  of  which  it  is  cuy 
for  a  beginner  to  ascertain  the  name  of  tJie  plants  he  ia  accuBlomed  to 
•ee.  This  was  in  17TS.  Through  Rooeseau  botany  bocamo  a  fasluoBB- 
ble  study  ;  the  lords  and  ladies  of  the  worid  of  sodety  busied  them- 
sclvott  with  plants ;  Buffon  had  the  three  Tolnmca  of  the  "  Flore  fran- 
ijaiae"  published  at  tbe  Hoyal  Printing-Uonse ;  and  in  tbo  next  year 
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lAmank  entered  the  Academy  of  Scienocs.  Buffon,  wlio  wished  hU 
«oa  to  travel,  gave  him  Lamarck  aa  a  eondnctor,  willt  a  coinniisaion 
frnra  Ibe  government.  Thpy  journeyed  tIiroui;fa  Holland,  Gennany, 
aod  llangsiry,  and  Lamarck  l>ecunii-  actiiiuintcd  vricb  Gleditach  in  Ber- 
lin, Joqutn  in  ViiAoa,  and  Murray  iu  (iottingcn. 

Thfl  *'  Emiyclop^'dit  meil»>diijn«,"  begun  by  d'AIcmbcrt  and  Dido- 
rot,  wao  not  yet  tinJ^he<L  Liaiuarek  conii>oafid  foar  volumes  of  this 
work,  and  in  them  described  all  the  then  known  planu  the  names  of 
whick  begin  with  the  lettora  from  A  to  1' — a  huge  work,  whicb  waa  com- 
pleted by  Poirct,  and  included  twelve  -  vol amca,  appearing  between 
I7S3  and  IHIT.  A  siiil  more  important  work,  which  also  fona<  a  port 
of  the  "  Encyclopedia,"  and  is  Gontinoolly  qnoted  by  botanists,  is  en- 
titled "  DIustratioQ  dea  genres  "  ("  lUostration  of  (jenera  "),  in  wbicb 
IahutcJc  described  the  charocterL^tica  of  two  thousand  ajtecies.  Tke 
vor^  aaya  the  title-page,  ix  illuHtrnled  with  nint-  hundred  eoppor-plato 
eDgravings.  Only  a  hotanist  ean  form  a  conco]it!<m  of  the  resoardics 
in  Eierbaria,  gardens,  and  books,  which  such  an  undertaking  demanded. 
Lamarck  aceompliabed  it  all  by  means  of  the  meet  restleaa  indostry. 
If  a  traveler  csme  to  I'aria,  be  was  the  first  one  to  announce  himself 
to  bim.  Sonncnnt  returned  from  India  with  immense  colloetioDS. 
Vobody  bat  Lamarck  took  tbc  trouble  to  took  at  them,  and  Souncrat 
was  so  pkawd  with  him  for  this  that  he  presented  tbe  splendid  herba- 
timn  to  him.  In  spite  of  bis  indefatigable  labors,  Lamarck's  situa- 
tion was  miserable  enough.  He  lived  by  his  pen,  and  in  the  service  of 
tbe  book-wUers,  Even  the  petty  position  of  overseer  of  the  Koyal 
Herbarium  was  refused  him.  Like  tbe  majority  of  naturalists,  he 
contended  for  many  years  with  the  difficulties  of  life.  A  fortunate 
atrcuraatanrc,  which  gave  Itts  activity  another  dtrretion,  brought  im- 
pmrement  in  his  condition.  Tbe  convent  ruled  over  France.  Caniot 
organized  victory.  Lamarck  undertook  to  onj&nize  the  sciences.  The 
Mnaeam  of  Natural  History  was  founded  upon  his  motion.  They 
bad  been  able  to  name  professors  for  all  tbe  braache*  except  xoSlogy ; 
but,  in  those  times  of  anient  enthusiasm,  France  found  warriors  and 
men  of  science  wherever  it  needed  tbem.  Etienne  Qeoffroy  Saint-Hi- 
lure  was  twenty-one  years  old,  and  was  cn<^.-tged  with  Ilaity  in  miner- 
alogT.  Daubenlon  said  to  him  :  "I  take  the  rospuosibility  for  your 
inex[Krrience  upon  myself ;  I  have  tbo  authority  of  a  fatlicr  over  yon. 
Be  K>  bold  aa  to  assume  the  chair  of  zoology,  and  it  may  be  said  some 
day  that  you  have  made  a  French  science  of  it."  Qeoffroy  acceded, 
■ad  undertook  the  higher  animals.  Lakanal  hod  well  comprehended 
that  a  single  professor  would  not  bo  adequate  to  the  task  of  working 
out  the  whole  animal  kingdom.  Since  the  olassification  of  tbe  rerta- 
bistes  only  was  taken  car(!  of  by  Saint-IIilure,  the  whole  list  of  inrer- 
telttstcs,  inclnding  the  inse^tt-t,  niulhuiks,  worms,  zofiphytes,  etc.,  still 
nraained  in  eltaos — in  the  unknown.  Lamarck,  says  Mirliolet,  under- 
tank  the  unknown.     lie  had  busied  himself  a  little,  under  Bruguiires's 
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direclion,  with  the  mollusks,  bat  be  rtill  had  noarijr  all  to  Icun,  or,  to 
flpntk  more  nmnrttclj,  nc-jirly  all  to  create,  In  tbat  uninTcstigated 
norlJ  in  u-Iiicli  I.iniiituH  luul  failed  to  introdnoe  the  rndbodifial  ar* 
raiigemeni  wbioh  be  had  been  so  successful  in  introducing  among  tbv 
higher  animals.  After  devoting  »  year  to  prelinuDary  etadies,  la- 
mnr^ik  brgan  his  liK-tur«B  in  thu  Museiim  in  thu  spring  of  1704  ;  be 
{mme<liitt4-ly  institiitW  the  grcnt  diTisioD  of  animal*  into  Ttrtvbrates 
ai)d  inv<!rt4!bralt«,  wbi<-h  bait  becouiv  fixed  in  Mieuoc  Adbmng  to 
the  Linnge.iD  diviuon  of  the  Tertebratea  into  mammalia,  birdo,  repiibii, 
and  fishes,  be  divided  the  iDvertebrates  into  motlnsks,  insects,  worms, 
cchinodcrms,  and  polyps.  In  \799  he  iwparated  th«  order  of  crusta- 
crnns  from  the  inwcts  with  which  it  hud  been  confounded  ;  in  IttOO 
be  separated  the  arachntda  from  tbe  insects ;  in  1803  be  set  off  tbe 
annelids  as  a  subdivision  of  tbe  worms,  and  tbe  radiates  as  separable 
from  the  polyps.  Time  has  confirmed  tbejaBticeof  his  division,  wtud) 
depends  in  e\'cry  respect  npon  the  organization  of  the  animals.  Tbis 
is  the  mtiooal  mctho<l,  incoq>orntcd  in  scienoo  by  Cavicr,  Lamarck, 
and  tieofFroy  Saint-Hilaire. 

As  our  sketch  has  so  far  dealt  only  wilb  I^marck's  aehieviimentii  in 
natural  history,  we  pass  with  a  simjile  mention  a  few  works  in  which 
be  treated  of  physics  and  chemistiy ;  mistakes  of  a  good  intentiim, 
which  attempted  to  establish  truths  that  rc^t  exclusively  on  experi- 
ment, by  reasoning  alone,  or  to  rc»URcit»te  old  theories  like  that  of 
]>htogUrton.  TheJtc  dforiM  did  not  cvttn  receive  tJio  honor  of  a  eontn- 
diction  ;  they  did  not  dexerve  it ;  and  they  should  serve  as  a  warn- 
ing to  all  those  who  would  write  upon  any  science  without  being 
ac<inainted  with  it,  and  withoat  having  had  practical  experience  in  it. 

The  general  iz.^t ions  of  I^amarck  in  gi'«I«gy  and  meteorology,  scI- 
cnce«  which  at  the  time  be  wrote  bad  hardly  come  into  existence,  were 
mistaken  in  another  sense.  They  were  premature.  Every  science 
must  begin  with  tbe  knowledge  of  facte  and  phenomena.  When  these 
are  numerous  enough,  a  partial  grneralixatioo  ix  possible  ;  as  they  in- 
crca-tc,  the  basis  grows  broader ;  bat  systemn  which  can  justly  claim  to 
be  absolute  and  definitive  can  never  be,  for  they  presuppose  that  all 
the  phenomena  and  facts  are  known,  a  condition  which  will  be  impos- 
sible as  long  as  man  lives.  In  the  beginning  of  this  centory  geology 
did  not  exist,  and  little  was  known  of  the  mattera  of  which  it  treats ; 
bnt  systems  were  created  that  included  the  whole  earth.  Lamarck 
c1.i)wrated  his  system  in  IfiOS ;  and  (wenly-thrco  years  afterward  tbe 
clcjtr  mind  of  Cnvier  Kuccnmbwl  to  the  prevailing  tendency,  and  he 
publtxhed  his  treatise  on  the  revolutions  of  the  globe.  It  was  La- 
marck's  merit  that  be  perceived  that  there  were  no  revolutions  in 
geology,  and  that  the  slow  manifestations  of  force  through  hundreds 
of  thoiuands  of  vears  far  better  explntncd  tbe  wonderful  changes  of 
which  unr  planet  has  been  the  scene  than  violent  disturbanco  coald  do. 
"  To  natuKi,"  bo  said,  "  time  is  nothing :  it  is  no  oh^taclcL     Kaluic 
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;ay«  bM  timu  L-nongli  at  its  disposal ;  time  is  a,  tDMuts  of  nnlimitod 
pacitf,  through  which  it  produoee  the  greatest  as  well  as  ihe  amallMtt 
Iccts." 
He  vfta  tJie  fir»t  who  <H«luigai(tIied  the  littoral  foeeils  from  the  deep- 
fofnlSL  Vet  no  ono  will  to-day  accept  hix  i<]oa  that  the  tfca,  by  f<Hve 
'of  its  ebb  and  doir,  oould  hare  hollow«^  out  it*  bed  and  clumgcd  it« 
loc^  position  on  the  surface  of  the  earth  without  altering  the  relative 
leTel  of  the  dissent  points  on  the  surface.  In  view  of  recognized 
facta,  it  is  iruposaiblo  to  ascrib«  tlio  origin  of  all  the  ralleys  to  tlie 
wear  of  the  waters.  JuKt  as  Idinarck's  oonchistons  in  tbo  scicnCQ 
of  or{;anic  bi'ingx,  wbtch  he  knew  so  well,  were  Hliaq>4ight«d  and  pro- 
phetiiT,  fa  were  they,  in  the  seienees  n-hich  were  strange  to  him,  care- 
leas,  liaxardotis,  and  destined  to  be  contradicted  in  the  fotnre.  like 
thu  mctapliy^ciaDS,  he  bailt  in  the  air,  and  his  structure,  like  theirs, 
fell  for  want  of  a  Gnn  foundation.  Limited  by  his  lecture*  in  the 
Museum,  and  by  the  duty  of  cliustfyiiig  the  eolleotions  to  a  dcfioito 
seieatifio  work,  he  devoted  bim«olf  entirely  to  this  double  object.  In 
1808  he  pnbliiihttd  his  "  C'omid^rations  sur  rorganisatton  des  corps 
nvaots "  (CuiiHiderationB  on  the  Organization  of  Living  liodics)  ;  in 
B,  hi3"Pliilosi>phioZoologiqne''  ("  Zoological  I'hiltwophy  "),  an  ex- 
sion  of  the  "  Coiudd^rationA,"  and  from  \n\ti  to  16SS  the  "  Ilistoiro 
eU«  dcs  animaux  sans  vert^brcs  "  ("  Natural  History  of  the  Invert 
tebfBt*  Anlnials  "),  in  seven  rolnmes.  This  was  his  princi}>al  work,  and, 
as  it  was  eiclusivoly  descriptive  and  systematic,  it  was  received  by  tie 
Iwuned  world  with  great  favor.  His  piipor  on  the  fossil  mollusks  of^ 
ih«  neighborhood  of  Pans,  in  whieh  bis  pn)found  knowledge  of  living 
mollnsks  permitted  hira  to  uiake  an  aeourale  classUlaatioa  of  those  re- 
mains of  animals  that  had  lai<l  for  thousands  of  ytan  in  the  bosom  of 
the  earth,  was  likewise  well  received. 

Idmarck  had  begun  his  so&logical  work  when  fifty  years  old.  The 
painstaking  study  of  minute  animal.t,  vinible  only  through  the  lens  and 
the  microMcopt!,  wore  upon  bis  eyesight,  which  grew  feebler  and  fei-- 
blcr  till  he  became  totally  blind.  Foar  times  married,  the  father  of 
•even  childreDt  ho  saw  his  little  inhcritanee,  and  also  bis  earlier  sav- 
inga,  disappear  in  one  of  tliose  high  •sounding  Speculations  with  which 
acredulous  public  U  often  deluded.  His  modest  salary  as  a  professor 
only  kept  him  from  want.  The  friends  of  scienoe,  whom  his  fame  as 
s  toTilogist  attracted  to  him,  were  shocked  when  they  observed  in 
vhat  neglect  he  lived.  He  spent  the  la«t  yean  of  his  life  in  total 
dariaess,  bat  comforted  by  the  lovingrare  of  his  two  daughters.  The 
<Mv  daughter  wrote  at  his  diciatiun  a  part  of  the  sixth,  and  some  of 
thtf  •erenlh,  volume  of  bis  "Utstx>ry  of  the  Invertebrates."  Aft«rthe 
father  could  not  leave  his  room,  the  dangltter  would  not  go  out  of 
the  house ;  and.  when  she  did  at  last  go  out,  she  could  not  endure  the 
open  air  from  which  she  bad  been  cxeluiled  m>  long.  Lamarck  died 
tn  the  ISth  of  December,  1$29,  at  the  age  of  eighty-five  years. 
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It  has  be«n  nioro  the  fuhion  to  condema  Lamarck  for  liis  B{wca- 
latiooB  than  to  give  him  Uiv  (rrcJit  tliat  is  hi*  due  for  his  great  work  in 
clawifivatioii.  Kuociitl}',  however,  two  naturaltsls  have  endeavored  to 
preaciit  thcw  K]>ucu)alionii  in  a  more  faToiable  U|fbt,  and,  without  de- 
nying that  they  iMnbodied  much  tJiat  was  not  well  enough  cRtahlixhed, 
to  show  that  much  in  them  was  only  anticipatory  of  what  science  has 
einoe  accepted  :  llcrr  Ilacckel,  in  Germany,  who  declares  that  in  Dar- 
win, Goethe,  and  Lamarck,  "  each  of  the  throe  groat  civilized  natiooa 
of  middle  Eurojw  has  pnwentvd  mankind  in  the  course  of  a  hundred 
yeant  with  an  intellisitual  hero  of  the  fir»t  rank,  who  bomprehended  in 
its  full  «gnificance  the  fnndamental  idea  of  the  concordant  develop- 
ment of  the  world  from  natural  causes " ;  and  U.  Itarth^lemy,  in 
France,  who  coniiidvrs  that  Lamarck  wao  a  foreruoncr  of  Darwin,  and 
a  grc-atvr  than  fae. 

SL  Barth^lemy,  while  admitting  that  LainarckV  thooncs  on  physiea, 
chemistry,  and  meteorology  were  frequently  rash  and  lacking  the  pro- 
cifiion  that  experiment  gives,  says  :  "  lie  believed  in  natural  laws,  in 
the  unity  and  traniiformation  of  physical  and  physiological  forces,  be- 
cuuKp  lie  uitriliHted  a  special  HigniGcalion  to  notwa.  To  bim  natnrc 
waw  a  power  Aitbordinate  to  Uod,  ila  nublimo  autltor,  who  must  not  be 
confounded  with  it,  and  whoae  fu]icti<n)  it  ia  to  pnt  to  woric  foreea 
and  UwE  which  it  has  not  made,  and  can  not  modify.  IIU  ooemica] 
system  is  summarized  in  the  three  elementa :  God,  nature,  and  tb« 
nni%'«rse.  Transfomiunn,  with  Lamarck,  is  not  born  of  aliotniet  modi- 
Iniions  and  a  priori  conpeptiouH,  as  has  noinclimw  been  said.  It  is 
connected  with  the  whole  of  the  theoric*  that  preoed&  He  rose  from 
the  careful  atndy  of  the  immense  multitude  of  beings  he  bad  to  ex- 
amine to  carry  order  and  light  into  the  chaos  of  invertebrate  animals. 
In  his  first  lectures  he  began  with  the  most  rudimentary  bcinga,  the 
origin  of  which  he  attributed  to  physico-ehemioal  foreea,  and  then  nw 
the  organisation  and  the  circulation  of  the  fluids  become  more  com- 
plicated and  more  perfect  as  the  scale  of  being  rose  with  new  facoltiea 
rvaulting  from  the  acquisition  of  new  organs  derived  from  the  cellular 
titauc,  and  owing  thvlr  origin  to  new  wants  or  new  circumManoes  in 
which  the  being  found  itself  placed.  lie  conceived  very  clearly  (be 
influence  of  eictemal  conditions,  and  attributed  the  modifieationa  of 
organisms  to  two  factors,  one  interior  and  constant  and  regular  in  iia 
operation  ;  the  other  exterior  and  irregular,  and  including  modifica- 
tions of  media,  tcmperalnrc,  nutrition,  etc  He  concluded  from 
thix  that  a  coiitinuons  ehain  of  beings  is  not  pudsiblc,  for,  if  snch 
a  cliain  existed,  it  woold  qnickly  be  broken  by  the  accidental  or 
in-^i;nlar  circurastancea  to  wbioh  beings  are  obliged  to  adapt  them- 
selves." 

Herr  Haeckel  pronounces  Lamarck's  "Fhilosophie  Zoologique,''  in 
respect  to  its  uniform  and  complete  dednction  of  the  deTolopnMnt 
theory,  as  well  as  to  iu  mnny-aided  empirical  ba«s,  far  more  impw- 
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the  eimilsr  efforts  of  nl)  hw  contemporarieA,  even  thao  the 
work  of  GvofTrojr  Saini-tlilauv,  and  Htj-los  it  "llic  gi«at«st 

loction  of  tb«  grvat  liurary  epoeb  of  ike  begiiiiitog  of  our  oenta- 
According  to  this  nalurali^t'a  review  of  Lamarck's  AyKtcra,  it 
saj^MWCR  that  "  all  the  forms  of  animala  and  plants  which  we  disttn- 
gtdHh  M  npcvivs  h^ve  only  a  rolativcly  temporary  stability,  and  the 
TBriMies  are  incipiciit  species.  I'liun-forc  the  form-group  or  tj'pe  of 
tbe  species  is  just  a«  much  bii  artiRciul  product  of  our  uiulyiing  »!»• 
wn  as  are  the  genus,  order,  class,  and  other  categories  of  the  system. 
CbaajCC"  ■>■  the  conditicms  of  life  on  one  aide,  the  ose  and  non-use  of 
the  organs  on  the  other  side,  constantly  exert  a  fonnativo  infiuence  on 
the  orgxniiin ;  through  adaptation  tliey  bring  about  a  gradual  incta- 
morphusia  of  form«T  the  princijial  fcalorot  of  which  are  trauitmittMl 
by  inheritance  from  generation  to  g«ni-ration.  The  whole  sytttem  of 
animate  and  plants  is  thiu  peeuUarly  their  genealogical  tree,  and  re- 
reals  to  us  the  relations  of  their  nalnral  blood -kinship.  The  course 
of  development  on  the  globe  hafl  therefore  bc«n  continuotu  and  ao- 
broken,  like  that  of  tbo  earth  itself.  .  .  .  Lamarck  rcgaixlod  life  as 
only  a  very  complicated  pliynioal  jibeiiomcnoo ;  for  all  tlie  phenomena 
of  life  depend  on  mechanical  auloccdeuta,  which  aro  theinsclvc!i  dt** 
pendent  on  the  adaptedoeas  of  the  organic  matter.  Even  tltc  pho- 
nomcna  of  the  mental  life  are  not  different  in  this  respect  from  tlie 
othen>.  For  the  conceptions  and  acta  of  the  mind  depend  upon  motor- 
organs  in  the  centra]  nerTe-system,"  lie  did  not  shrink  from  the  soln- 
tioa  of  the  difficult  queation  of  the  origin  of  life  on  the  globe,  and 
aamrood  "  that  the  ooiumon  primitive  foms  of  all  orgnni«ms  were  ab- 
solutely eimplo  beings  which  oripin.ited  by  spoDtaneous  generation, 
under  the  combined  operation  of  different  physical  causes,  out  of  the 
inorganic  matter  in  water."  "  Undonbtedly,"  adds  Uerr  llaeckel, 
**tbe  greatest  defect  in  LitmarckV  work  wns  the  inHuHiciont  number 
of  observations  and  experimeutH  vrhich  ho  atlcluct^d  iti  proof  of  his 
far-reaching  theories."  A  great  part  of  Darwin's  intnuinso  sqoc<ws 
was  owing  to  the  fact  that  he  was  backed  by  a  host  of  clear  and  con- 
Tinoing  observations  and  experiments,  while  "poor  Lamarck,  trusting 

>  much  to  the  logical  acnmcn  of  the  naturalistt  in  great  part  neg- 
,  them." 
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Ml  OSWAUt  ACAIX  KEFUKS  TO  DR. 
HIACK. 

DR.  J.  R.  RLACK^M>randt[dillo,pab. 
lidttd  is  tbe  OcMlict  iitne  of  ikt 
"  UvnlMj,"  cut  hkrdl?  hnn  nirprtatd  your 
tUigmt  rokderi,  ud  am;  ov*n  haro  ci- 
'  tbeir  pitj.  When  |iooi>la  like  Dr. 
Black  M«  *  waj  lo  Mhierc  publidlf.  tlie; 
nuiit  b«  p«rIi)Ii«<1  fur  tr7iiig  l«  malii;  ibo 
bMl  of  tlwtr  cliuicr,  cvrn  on  tbo  t«rnia  nc- 
CVpMd  &]rthu  PariB  quack  vbo  voIubImtt«1 
to  bo  plllorinl,  if  tbcf  souM  p«niiii  him 
lo  Bthlbit  blmMlf  la  ■  pur  ot  csniaji 
brecdio,  db^ lajhic  «  pririUiI  ■dicrtiiie. 
nrot  at  bl*  pill*.  Bmldiw,  Iho  doctor  hu 
•oniovhat  moiliBed  bis  origfaial  pltn.  Bar- 
init  uii(]«rlaken  to  pOM  m*  nwnjr  ot  mwl- 
i(»l  orthcHloi;.  but  Bndlns  bla  nuul  atfna 
out  of  plumb  lo  a  dcgm  110  hat]  nut  quite 
butjaini^  fnr,  he  now  atttnat*  to  effect  hia 
Nirtal  untlct  a  dud-cluud  at  itrcloraat  ob- 
acuritlM, 

AttTT  n'lmltliiie  that  d}<p«p«ta  In  cbll- 
(Ircn  fan  be  ctplolnrd  hy  tbe  afjWupy  of 
motel  dliiinct  from  licrclitari  iruumisciaii 
(Khich  lie  liHil  ilvuii;il  in  Me  bnt  Idler),  be 
nnv  deEv*  mv  lo  pmrr  ibat,  by  UDderaU 
MiSiig  uid  abstincacc  from  lirulonl  druji:*, 
childmi  eta  eicano  tbo  diiwaH*.  Ilaa  lh« 
plim  trcr  tnlhd  wh«r«  !l  had  a  diiiiK  «t  a 
fair  iiial,  m  ba  hijcieulo  bomw,  or  In 
."cbnxli'a  ■'  Boardinp  KmJtTgBrtens  " !  Ot 
(lo<<4  Dr.  nUck  know  what  bli  ihali  Ini- 
[ilivR  •  He  ran  not  di-nj — 1,  Thai  iho  di- 
gpnUre  orpinii  of  chllitmn  arp  aonornvd  b* 
the  nunc  pallxological  Ia*i  u)  tbuM  ot 
adulii,  the  dilTcreoeti,  If  any,  bping  in  faror 
ot  tbo  rhildmi,  liniie  O'er;  birtb  i«  a  bj- 
Xkolc  rvstDPtU,  and  ainoc  dlteoics,  ai  tie 
hhBMlt  admitted  in  bl*  fiitt  Icltor,  do  not 
*i.ist  prr  K  f r«ni  the  momsnt  of  blHh.  S. 
TliBt  a  cortvct  n'Rlmon  and  abMinence  from 
Doilou*  dniK*  »itl  ^'^■^■■t  djipepria  In 
ndiilu,  *ni!  cuTT  eren  far^one  dftpepilr*. 
Yei  li«  hold)  Ibal  acoircct  rcsbntn  and  ab- 
attnenw  from  noxious  dm^  irlU  noi  prvvent 
d.npepein  in  clilhlren.  Id  oihor  mtia,  Uie 
Iain  of  h(«lth  hold  gnad  in  tbv  ordinarr 
afTair*  uf  lifr,  but  iiiny  Ix  eel  aside  wbts  it 
coiuea  to  Bcaxint  for  llie  mortality  bi  ibo 
infaut-Konle  «t  an  Ohio  rini^-hoipltal.  Dr. 
Black  Infotnu  m  that  ttiD  public  ie  deciily 
intereiled  ht  lh<'  iiuue  of  <iiir  cunlnxirera]'. 
Fetorliblj.  Hut  your  nsultn  can  loau 
ihcir  nihidv  out.  Natiirc  !•  not  to  tnooii' 
■UUDi  as  Dr.  Black;  and  I  iiitl  iisd<a^ 
take  to  inrarr  any  child  agallial  4y«pepei*, 
bay,  any  cured  drapeptlc  i^ainM  a  relaoM 
of  tbe  diteaM,  en  ibe  aobi  TOnfitioo  that 


ihey  (hall  arcn'd  iTHtelJe  abiuca  end  Dr. 
Blaek'a  pmn^Uon*.  In  U>  dinraaa  t* 
eimlc  the  leglMl  Infetencc  of  hla  adnl*- 
■ionn.  Dr.  Black  waggaM  that  kbm  of  my 
aipimenu  alffn  b«  need  t»  dlqnuTe  tbe 
bemlilafj  lendency  of  iniaiiitj  and  eon. 
mmptioo.  Before  the  doctor'a  friend*  mn 
mit  nim  lo  undertake  aneibei  pathote^cal 
cemtreTcrfy,  I  irould  odTltc  tbnn  to  tOt- 
liybtcn  hi*  mtsd  on  the  diiffrenoe  bttWMa 
functional  and  orvank  dh<eidei«,  and  that 
enable  Urn  (o  underMoad  the  r««*on  *by 
conaumMjon  oircnncer.bntDet  dyipefsla.  can 
be  coiled  aa  hereditary  dlteaae,  aM  obyb*. 
tcdltatydlataiea  and  not  dyapafNla  reappear 
bl  (uecouiie  itcneration*  at  IbeoanepeciMI 
of  life  when  tlioy  "ore  tm  ontiaoied.  U 
I  bed  erer  doabled  tbe  ebmoio  ft— •ftmrt 
of  mental  dcrongtiiienta,  I  con(c«  that  Dr. 
Black's  orguiuenlJi  would  bare  ooaelMwd 
'  mcof  my  error.  ThcinaDnoraf  lib  alUnpt 
I  to  defffid  Uie  -Itivel  ot  hfai  lir»i  Mm  b  a 
cutGdoil  proof  Ilial  the  taint  <if  idiocy  i* 
iaciadleMle. 

la  trying  lo  explain  aoat  the  silllneai*  of 
bia  aoap-walcr  argiiiacnt,  Or.  Dtwk  rolu» 
tecr*  tbo  contnulxn  that  Katisrf  proleMe 
aiia!n*t  the  um  of  *o*p  «b«n  iba  aauHife* 
D(«a  of  llie  cutanevu*  tiMee  baa  been  met^ 
bidly  inereued  by  the  inBueim  of  a  (kln- 
ditoaM^  Id  other  verde,  bo  admin  ibal  a 
morbid  oonditlon  InereaMa  (be  danger  of 
uniiig  even  the  mlldofi  chemical  deputatire. 
Yet  to  tlie  morbidly  tei>>iiito  iimiilMaM  of 
the  diwaaed  di^eeihe  oi^oa  be  pwpmo 
to  apply  the  virulent  "  Iniestinal  aoapi^,''  aa 
he  call*  bl*  attbartic  inff.  Ilw ''  itrikfa^ 
benoBt"  raanltbig  from  the  OM  of  paieM 
UiaiUe*  I*  too  eieluileely  mnflaed  to  the 
cxporicnee  of  Ibe  polentw. 

Dt,  Block's  easerliom  that  I  mweae  ta 
cure  aiphiUi  on  the  let  alone  |ilantiafte- 
lion  Bhicb  ran  be  juidonod  only  lo  a  noo- 
pluerd  aopbiet  at  tlio  brink  of  a  rtdmHa 
ad  eAnmhoH.  Not  only  bee e  I  neTer  pm 
pounded  luvh  a  theory,  but  I  liars  rnpeat- 
edly  named  lyphills  ai  Ibe  TeprtacMatira 
diaotder  of  thr  cueptlooal  ela*a  of  AacMca 
which  (tor  roaaon»  elaiad  on  page  TKPef 
*-  The  Popular  (kienoe  Monthly  "  for  Ude- 
ber.  iiiSl,  and  on  pase  ISV  of  my  week  ob 
"  rbyilool  Educaiko  '■)  haee  Co  be  oured  by 
an  ortlllclal  romoral  of  ibe  caure. 

A*  a  laM  attempt  l«  retrieve  ibe  re- 
Terate  oit  hi*  gaue,  l>r.  Ulack  trin  to  aooTe 
a  p^int  to  a  UileaeniibKal  iguiliblvL  tn 
denndiiiK  my  plea  toe  k>n);er  piute*  Imv 
tween  mealo.  he  tay*.  I  have  epokea  of  dk 

rioB  and  a*Blnulaiion  a*  being  oaa  and 
Mme  thing.    The  truth  b,  tbal  I  laf- 
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Imt  Ihcn  u  NintMgliUa  opvmlMWL  Rut 
■Wi  Ibe  «copa  at  i^  kifniuant  I  ■ouM 
Wt  been  JiMtifiad  la  inniinit  i^*""  u 
Ifaikal  foocttoiii*.  Doc*  Dr.  Bhtk  wNi 
»itKfikaX  laMniBal  dtgatioo^  in  JM  nor- 

ftd.  win  lb*  <;u««r  ifyipt/aia  ta/aihm,  iho 
tlMMf'*«i|Mriciioeiip«ri^  liniMl  to  Um 
■dM  of  « ilnig«OMnilaeil  BTttom,  ta  aUdi 
an  (Iw  ardrh*  of  tbc  d%tmirv  Of^MB*  ducSt 
Iniwil,  li'ii  rmn<T  Imd  M  Mlmfl^tloit. 

Dr.  Bhck'R  vxMt»ticin.|il»  Ik  fnTor  a( 
llw  f«ttw<>w>  MpRWitiMi  OluiniM**  Ottif 
riw  rkBca)  oanfanan  «(  Ut  iMilMlaRtcal 
AmlaL  For  tkt  ncrgT  of  Ktlon  Which 
W  -1^— 'tT  (ur  >  iIrh  of  TCMorad  f  unclSonal 
Ttor  d«p>jB«mUi  luMbli^  hilt  ihr  Brnncy 
of  m  e<p«lM»<i  |i|06iw.  TTta  fuankmal 
w*i*l>7  extfWd  by  ibs  InflaaDt*  nl  a  ilnutic 
tonknvTcs  only  tbetirvltnoeot  th»i]niK. 
amt  am  lywino's  lagifM  to  rid  itacLt  of  a 
dcully  foe  lu  my  Ireallata  oa  "  OyfvTfixa 
tod  Cllaniic  trTm  "  I  hare  eiDOMd  thn 
tvo  noat  apnisB*  fnUacEaa  cf  the  tiiimii- 
lait  ihliwliiii ;  aad  ilinv  in  mi  i>n<l  to  nil  in- 
daalM  rtaaouing  U  the  aital'iKicA  u[  ilio 
MlmdaBf-vki:  BOd  the  mcdiaiDiyhnhit  At 
DM  tMaUbh  Dty  tsant  thnt  Ibc^i'On-tuii. 
fir  in  all  >(•  tonoa,  vbclliPr  ii  fnanM  a 
fttm,  or  ■  haakeriag  ttUi  a  tUdeallve  nlclt- 
aU,H  mhailj  abnuBwl  aad  (ni«ehi«*qu>'. 
ikat  m  repealed  gnrttfinrtlon  nnljr  tail-  to 
laocalata  the  aysMB  allk  tbo  swd:  of  n 
pngnMlTa  allmnbuil-babdl ;  ibal  the  dys- 
piprttfa  dapandanoa  upon  Dr.  DIack'a  coia. 
ncl  piUa  ia  aa  af^ntatloa  n(  tha  original 
fceaae;  a»d  ibatcren  tba  umvanrj  rtaultt, 
aCaoUd  M  aucb  ri>k,  by  tba  uM  o(  ttidvut 
4rw,caii,la  ntoocMMoMof  ten,  be  Bon< 
aalaiy  aad  »»  dlracdy  atubwd  by  other 
naaoa,  aa  by  ratrisanuioa  la  the  tnatt&cnt 
(f  nalaHtl  Imn,  or  isltrartly  by  rofonn 
of  the  nradbpoafa^  baUta,  M  in  ooaauop- 
iko  aaal  fariou  aaitcfiadiaetden^ 

In  Aoe  of  a*  tindea  acalnsi  heretical 
iWuiia^.  Dr.  Btacfc  canfca  ltd  brsra^  lo 
te  desna  of  apfttalia^  to  the  tatlmoDj  of 
"Mltiriiiiu  facia" — Id  otlicr  «ord*,lotlio 
•1  eipcritnca.  1  wuuld  advim  my 
t  n  aroU  lk»t  anma.      tlofjud 

I  might  prwre  that  tbe  bootnop*- 

laan  cIbUmwc  out  beat  roeord  and  d(im- 
l^piOon,  wWck  dMinld  Mtiafja 
hpiwlato'  of  Ibcir  aagjwpaOeW,  Ihrn  ibuy 
<HbM  h  bf  XtAai  ibMitwitoa  from  the  au- 
t»Otd  n^allea  o4  tbe  dntg-ahopii. 

fa  Ua  irat  Idtat  Dr.  RUek  pnipoaod  lo 
In  dyipafdea  travi  tbemaelToa  to  the  ipriil- 
aaea  ik  Ibrir  nuvbid  appotiis,  and.  afUr  I 

rred  that  thaalMiirdltyot  that  pla>i«oubl 
ihiiaaMiiati'l  by  tha  kBaloglra  of  tha 
■iwhel  ha  hit,  oar  cvuapped  mediclikf-mttii 
Dta  W  allp  ant  by  Ihc  (oDawtqc  halo:  TIm 
fcank  himRar  of  the  dyapeplic.  ba  iaformH 
a^  ia  •  traTlng  after  food,  ahilc  ibo  an- 
^whililii  tUr«  of  tbe  akohol-diliikcr  la 


a  crailng  a(l«r  polwiL  Dtca  that  iubvait 
my  ttnct  Utal.  in  rteaad  to  the  panditaney 
or  tha  aiipatitc,  both  oraringa  arc  abelly 
abnormal  >  For,  k<  lu  rtauomber  that 
ibc  original  ptdnt  at  bmio  waa  iba  iiuMlioa 
about  the  ptapm  numbor  Of  dally  mrtit. 
Son,  In  pniauuMO  of  Dr.  Blaok'a  plan,  bi« 
pkOwta  would  haru  io  Mt  about  fotn 
niaala  a  day ;  (or.  In  hia  fiM  leUcr,  he  ad- 
vbwd  dyBp«p«i>s  to  toUo*  tha  pmai|itin|ci 
of  in  apfxiitc  sUch  he  no*  adinli*  lo  ba 
niorbli]  and  uDap|Haaibl«,  at  nantA  1^  a 
dtronlc  alata  of  aimii'aUrvaliOin.  Tliua  Dr. 
Stack  ooDiiDViIlyahiftalu*  gmiinil,  lo  dodge 
Iho  Inferenota  of  bta  own  ptcmUca.  But 
tha  fn(it  ia,  that  be  norarotpoMod  lotnda- 
taia  hia  posfttoxii.  lie  toudy  wiaatlae 
agalnil  tlmr,  anil  acvopti  hia  ini  laaalm 
riviTthroim  in  tlio  m>civi  bojH)  Ibal  the 
«hrielui  uf  hio  ■niiciiunn  might  nitraot  the 
aid  of  aome  brotbn-ropluBl.  IIi'im>,  alto^ 
bli  rcpcawil  aOoaiiaa  to  «  "  mnoerona  olaaa 
of  ph  jiiiclaiia  "  choae  wrub  he  nam*  me  to 
dnprcciii>.  Ltko  olbsr  ahunplona  of  ortho- 
duly  who  llntt  (ImA  ihuir  lo^c  Imvm  Uicni 
in  Ihe  1nn-b,  ho  Iriiu  to  rotrtat  b«lmul  tbe 
(teller  of  a  numetbal  mnjaritr. 

By  ray  oiuupokcn  denunciation  of  the 
atlmulanl-inpanlittnli,  Dr.  Black  bolda  that 
I  haro  ofFarwd  an  inuill  to  that  lac^  body 
o(  nM^diud  uifn  lo  whom  !■  duv  Ihu  pmlit 
uf  the  must  iiDporlADtiUaeDTcrics  tn  by|,-iciic. 
phyniologj-,  iiirgeiy,  elt  Uy  orthodoi  con. 
temporary  will  1^  In  rain  lo  Llcutlfy  the 
int^ruKU  of  hia  eatiM  with  Iha  progitMi  of 
tlioM-  siHciiowi.  Alt  iheir  pr<innil*r«  hare 
<'vntriljuiwl  ttiolr  aban?  tu  luulvrmiaa  (he 
(oundntiood  ot  the  poiiilcqi  iibivll  he  tlia 
to  dcfrnd.  For  the  la«t  biiudcvd  yuta  lb« 
blutory  nf  inodii!il  tdr^iiciv  lini  been  tha  bl*- 
lo^  ot  a  continiji^l  nml  iiicri'SKiitKly  tafiid 
mllap^  of  thif  'Inu/ilrluriim — ii  <lvlu«ion 
wbow  dotniden  hare  nlwaya  turriod  m  the 
rear  of  ptogroa,  and,  artcr  doine  ihelt  nt- 
moot  lo  obatnicl  the  path  of  Tcfarm,  hnn 
moo|[n<znd  Ita  triumpha  only  by  abiriltg  the 
(nilta  iif  ila  rlutoriM.  My  imcotiTiM  ware 
no4  dirvclfd  amiiDii  the  ihuiiaand  aamvat 
•crkera  after  truth,  not  ii;nia]t  ila  great  dis- 
ooMren^  tha  plmccra  of  the  true  bMlioc 
an,  KM  ^alntt  men  lOin  Bhdut,*  Scbrodt,? 

•  "  To  whii«  rrrntm  hara  oal  nuiiklnil  b««i  ltd 
In  ihfl  «mplirttnpni  And  lliritaiMiiAa-tnKrmtJtiriaBai 
ThrrenatM  iliol-itrvfBU  wlun  Uin  Itiim  of  ob- 
■tnwtlon  «u  In  (UhlOD  i  mi  Itwlitra  whvn  Hut 
Drtbotlilcaonliurtf  lb*  bomun  prtnlM.  n<m 
■IM  uv  IB  illHoMa  aalr  »  nimtlfn  or  Uailm  ot 
llw  tbrra  *np1nT*d  aitrtnertiti  h<I  nhuoitM. 
Tbs  aam*  IdaaOsal  laairdlM  turn  kaan  emplejid 
vltli  an  iSuie  Ofipoill*  titvi. . . ,  llann  Ih*  nra*- 

tWU  UlA    UDDTfAlAty  '<llr    k1^D0<<  pFrwhl'  at  uli 

il»jr.  Ad  iimihofTiiH»«'iilitii:""(li"**nmol«[ilD- 
leoi.  U  In.  nrrhaia.  nf  M  ihp>  j.hjiliiloinMl  vtucM. 
thai  whkn  bt4i  tbnvin  ih"  ra{«nm  of  ihu  human 
mlBd.  Wbnt  in  I  lay  !  >*■■  >  ■nrUimltial  mliM  H 
InDOl  ■•cMiiD*  U  ill.  II  1i  >  «luip<l<«  (nUnlion 
oflnummin  Mwi  uf  otamilia*  ••tua  nnill*; 
of  -iMfptiTn  innrrilw  will  of  flmnulM  ■•  Ikalaatt- 
Mlly  MDMlvnl  ••  thry  a*  tvHoiKly  ■nrnajnO." 
1 "  U  ««  Hllcct  Dpoa  Um  oUltaaM  onUi  of 
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Ungondk,*  Botk,|  iiOm  Tlrn.t  J«nafiig*,g 
Knitli,)  but  k^iliiM  UfOM  lib  Dr.  Blftck ; 
■flsinM  nwdlal  ubWonHilMa  wtio  i1i«m1  Uw 
wli|^l«nDcnl  of  (bvir  tlotioM  M  vknipirM 
dnsM  Um  (laan  of  lb«  morDia^;  nbo  i^ 
pa«  imlcpctidcitl  thiskcnHlifa  tliat  nuoar. 
cnu  bMEcd  wlilcli  Jcauiu  fed  lananl  Uic 
diiuljtBn  of  tlidr  Irode'AtcroU ;  >lio,  br 
balding  41)  I«  lb«  lui  pUnk*  of  tli«ir  wiacluxl 
dcfmat,  hj  illogicil  oonipmuitct  uul  tino^ 
risDB  Miiliiamfv  uvUTingiopcrpCFtuttoiha 

u)Bi>b  ud  •«■((•,  apH  U>r  nrMIlr  ^  (Mr  n- 
tavfij  fnn  inJuiW  ifwl  drfc  iri  iht  mtitiiR*  it 
miiflrU  niHtlr* ;  ■!»  apu  Uw  >U*  Ilal  Uu  hamiB' 
opUliiid  run  Uuir  |«Uieu  vlUi  iiiOi-*u»r  ind 

iimTiiuaiTj-,  ib«  pr«r*'^^''i^'^*'>*  *'^  muiiEriiiirr 
wlthf^iit  njl^lL-HUffm^  and  m>  Tol'nwvf*  wlUi  b  inllk- 
dtvi  ^EhLjiit  iLj^r  or  mummtiy— 1li«  conciiiskiii 

vaJtv  ^' 

•"I  IidiAUi  not  la  Anlm.  no  nsClxr  bnir 
Hroly  1  hIiaU  noUDdour  Tuillj.  tldt  Hmi»  Li  tfur 
|jn]UnuL(>  or  Lbc  n«l  Dklim  of  (he  tjTiyttiil'.firkMl 
dlHrd4T9  (uUi>i1  dtiwiiij  cliKt  tt  Hipuld  jwrhapi  tw 
bvUar  to  clq  nnthihf .  4ncl  mt^  thq  roinpttlnl  vro 
*f*  oTM  ii|-iii  Id  ii«1  w  tiLp  nwigm*  or  Niton. 
tli*n  lo  «t,  u  vc  in  h>  Mltti  Fnuii^llcd  tu  iltx 
«1IJ]uut  Liirrfftw  Iht  wby  "ml  Ihi'  wlu'PpOjrf  cif  imr 
foihluitt  end  *t  thq  atvlEmt  vltk  otf  bvlrninf  Ibv 
•d4  vf  Uw  pmaat.' 

fBr  ipHMI  mMtaodiar  dill  Hulf  «l]  knuxn 
Mwiw  eu  b*  enivd  h  «*U  m  tauHd. . . .  Twdu- 
^fltv  yi— *  «ii>«rluac«  tl  lh#  ■1<l-bf4  lAi]  tht* 
dlnMnlng.tililh  Id  ih*  tinnrri  WHt  on  Ihe  bttiln- 
flrld,  faM«  «oDTtDr«d  mfl  IbAtt  wttb  nn  m«[iI]ui», 
Uia  dUotdm  at  ibt  bssiu  body,  *)ilch  lu»  b«  a 
frwtvd  tftiT  Aiirh  Ml  InflDtU  nrtfljr  nt  drufr-HT"- 
Uoit,  au  Cm  m  mil  onnd  Mibool  toy  drviti  M 
Mr 

1  *Oar  iytlimof  ltEPn[»(Ul^a1t  VftthAty  "<r4- 
cllHiifl  *-  Ihnl  Uit  WUDdavM  of  Uig  liwii  ItMlf  uiiut 

f  *  II  [>  lUMMUMT  fin  IDT  prrwnt  pnrpOH  10 
fflTv  i  |*f1]palAF  ufounl  ul  the  ttsilIU  uf  Iioouhtfi- 
tllif ....  wbal  1  DAW  elalDi  irtth  napwl  to  I)  b. 
that  a  wiv  dueI  Ivitpflivnl  l<nvMvoA*  u  ualn^  It  tn 
npiitr  uid  bTMk  ap  •  dwp  dalnilwi.  In  ihK  nv 
•uiU  of  hoDPTopiUiW  prMClCf  wv  Tiav«  «Bli1tD»,  In 
*aM>uil4Dilofk«b«nc«iT*iil&--liini.i^iu>i  Imuulnl- 
MlylDaHabil>bttwfHlIhHdli>w«1>a  nnuiisUn 
Oppmtlfln,  or  r<tioratlng  pppoao,  and  that  (nrdlHnn 
u«d*Mlndai.  TbovrtdeiKOUniU  and  ninplvtc. 
ItdOH  Bol  mtnlir  (onalil  of  a  h*  laulalid  euoa. 
wbOH  wotwiT  mkbl  ba  oitrlbuiDd  to  lORuIloiii 
dKamtlwa*,  bnt  ■>  !•  a  chain  or  tntlmonT  IlininnI 
bj^vTBTj  poairbfa  dpnunatano*.  .  .  .  AU  kinda  aad 
gradaa  of  dlarMf  ban  paaaHl  undtr  Ibr  iiidoW  tod 
111  gtwiH  md  cbatKUra  of  pmoiia  bair*  Imd  eon- 
ewMd  In  Uie  oipcrlniml  oa  nallania  or  oltnmH ; 
. . .  wMbM*  fTteatiif  tn^tttimall^  aUiiu- 
atlma  At  dniiH  wad  ikm  tuirtal  l»  iwA  a  rt- 
aifmttut  lalMi  Wtt  ■(•  out  wMI.  on  (Bftir  r^fl»- 
Moii.  attMvIt  atiy  porMMi  ^  «U  «bv«  ro  lAf 
MoMidB*.  t  dalin.  IhiiD.  tbat  bomaapaUty  may 
bo  pffWdad  n  a  prorldontlal  waBn^  or  tba  &dp  of 
old  Dirdleol  >!«■>  uid  piwtlna.' 

I  ~  t  ain  lirt«  Ingiianily  lad  to  ma^  an  apology 
ftir  lbs  taitalillUy  VI  tb*  tbaoriH  and  prwbea  >tt 
pbyifc  ;  and  tbiw  phyatdana  jrpii*rally  bvmmii  th« 
na«  (minfOt  wbo  twiA  lbs  nntal  cmtnrliAtnl 
tbtiueUta  from  Ib^  ^ruiry  of  tbo  icbwla  at 
pbyile.  IXiaccOnna  dal^  eonilnca  na  of  imr  Vi»- 
nuwa  of  dlaiVa,  and  eauao  Da  to  bliub  at  our  pn>- 
atrlpUooa.  WbatinlMblffbamradocauiaar  tb* 
Wtof  ti  kla*  kna  ud  Mm  IhtortH  I  We  havn 
^alaUd io millUplylnK dlaauoi ;  wvliivndiinninoro, 
■wt  ban  timaadUwIr  norullty.  1  will  not  pmi»n 
to  bav  nanlon  of  thr<  AiMilly  Air  avknnwkadjrlnf.  10 
IMa  iHiHo  mannrp,  tbs  wHtoiiaa  of  oor  proftHlcn, 
luo  pniwUn*  Tmth.  andamisdUIIniit  wUlbal 
«D  M,  Habe  i«l]-  la  uy  loador." 


eulwafalllfr&UgibllDgdftMlaM;  whotot- 
opdlnoto  ibc  InurMba  4if  ■^■fci'*«i<  lo  i^ 
lnM<r«M>  of  iMf  cttqiw,  Md  ililpaxi««  t» 
ftniMn  llll  Itny  fiod  il  euDTmicnt  tu  appro, 
prista  tb*  <n<lh  of  llicnr  dbcoverieov 

"Some MOW pUkMpbfts,"  oiuabllgtB| 

tbe  pbmanieak  of  the  «ih«rM  can  be  n> 
plalnMl  on  tho  tow*  of  MtebwikK,  fram  Uie 
nniloii»  of  X  Rioltoulo  up  to  thom  of  the 
GclMtial  niBMm."  Jiut  so.  And  Dr.  Bbck 
night  u  woU  tunfcH  the  McnH  ol  bU  pi«- 
iUIkiIoq  for  tlia.1  rjVxtO.  lu  BJipUc^iou 
to  Ibrntpiiulio  lin*  ■AitinpllttMltMpraclaM 

of  luwlidu*  i  Mul  it*  rcoonitloa  ••  thv  la* 
uf  the  oniTOTo  twl J ctmfcm  JhamtOgt  rf 
the  onhodBi  oauae.  Inrtwd  of  IraBbHng 
lilmaclf  nitli  ■  Ufc-loo^  itadf  o(  Ibo  Un 
nuil  rtrctatloD*  of  Nature,  tlw  leuntu  of 
ETiatlncI,  tbe  interacUea  «1  tbc  vital  fKn» 
tiouH,  Utcir  nodUicationt  iuid«*  afationnal 
circuiof  tancM,  th*  MOreU  «if  .the  r«prodiMV 
live  ond  ulf.rtguladng  prindple  of  ibe  bn- 
moxi  organianii  our  vtoehMiiou  phDoaopbnr 
Kculd  pmtoi  to  re-eaMbllab  tht  KpMm  H 
llio  ttood  old  Cimcii,  ohim  he  eoutd  — fir^tt  • 
poi^keUii4«i  of  ilrofti  wttmin*!  oa  alphs- 
twdol  list  of  dtM— M.  ptAnt  to  hi*  dipton« 
lu  a  prtwimptiTe  proof  tbat  bo  bad  Uancd 
to  nii«at  tbo  Latin  ^notnni*  and  waiwat 
the  phannacontte  iTmboU  of  tlia  rarioua 
"  r«iutdSal  ajttvU,"  olc,  and  niaicUwirial); 
rv[)riiiuiiwl  ti]ii:ienio  "  idtaliH*,"  *«  a  vir' 
•uhoulmMtor.  Hpit  md  in  GoMidi, 
reproTo  an  ctpoDcnt  o(  tho  OTolMisa 
Irmo. 

"I>r.  0*i[»lc!,"  aa^  onr  utMo  «an»- 
fiponilpnt,  "  is  a{>|iimiUj  nnabla  10  diaeam 
tliitt  nil  llii^  vimiuina  nml  babit*  of  nara^M 
ari!  iatimststy  corrvUtvd  (o  Ibtir  lital  ott- 
gukism,  slid  that  for  ua  to  adopt  ooIt  obo 
of  them  iiiieht  prove  mufdetoui  to  dvUlied 
boinRi."  Bccaiuo  wo  can  Be*  Imllalo  off 
the  ciutoQi*  of  a  prtmltira  Mtlot).  ii  Uiat  a 
Tcaaun  w)iy  w«  ahouU  not  adopt  aomf  of 
tlicm?  With  Dudi  BTgamentt  our  moilicBl 
ocnsor  dares  to  inwH  tbc  JntolIierDoo  ol 
four  ttaderat  Uual  vo  aroid  tho  ualMr- 
oiml  bnad  of  tho  andmt  H*fa(«w*  hieaw* 
wo  dStlllio  tfiooncixionr  Mnit  va  diqMr> 
■go  JapaneM  lomMtaaeo,  beeauM  w«  do  not 
want  to  oommit  hariJcari  t  Would  the  Gh- 
mlan  'avier.cure  prove  mere  munlorofu  to 
ciTiilial  boIiiRi  ihan  Dr.  DUck'i  blno-pill*? 
It  I  should  tMoiumond  tbo  aTMoni  of  tho 
iTicdical  philo*oph«(  Aaclepiadt*,  aho  mod 
to  proociibe  a  mcial  ooiUM  of  nwnulica 
for  OTsr;  fem  •<  bnnaa  A*M*e,  Dr.  BlaA 
would  Irf  to  TOlMat  bobbd  bia  mrroiMka- 
dodgo.  "  Sudi  ijretfam,"  be  woald  ptohabl; 
romark,  "  ww*  laliuMW);  corrclalvd  lo  IM 
pli)''loal  and  eoeial  omaniaiii  ol  tbe  pacaa 
uviie>i«  and  ibelr  ■Bcrrllbed  dooiora ;  Ml 
no*iib;r«  oni7  iauUlgent  drag^t  wonld 
kgroo  nib  loe  that  H  wooU  never  do  to  lot 
p«ople  iMH  Ibtlr  dlMaaaa  slili  aadt 


CORRESPOXDE^CS. 


lis 


Hm.  Ik  a  oouauj  Ifto  evn,"  ha  would  uld 
fai  •  «hbp«r,  *■  tha  tntraduclioa  of  nith  ■ 
macn  miflU  prare  muidcMtM  to  coiiio  dr- 
I&Mdbd^aL-^ 

l>r.  Buck  oomplato*  of  mf  (upfreiBoo*- 
MM  In  imfarrinf  a  cbniKC  of  i^nraoM 
■StfaMi  >  wnUnpunn  who  hu  (or  >  long 
Mtio  of  jmn  MiioMUT  Moriit  ilw  aoluiiaa 
v(  **  ihajproMiM  bow  the  ilck  o*m  be  nuiida 

vhj  1  ■hooU  wubdraw  mj  ehu^  Or, 
BbM  Maj  hava  aoiiffcl  that  lolvlkin  for  a 
moA  fMonbla  acrica  of  jvm.  bwl,  unlaw 
hi  hoUt  U*  om  linw  a«  cbeap  w  Ifaat  of 

Enadcra,  ba  oa^t  to  Mok  It  tnoro  anx- 
7  tliaa  «*«r,  for  It  b  toit  aTbJanl  thai 
ka  ha*  not  joi  fonnd  U. 

Vwixt  L.  OOAIA 


THE  av>ioair.i\,  histbibutios  or 

INdbeaHing  "Tbe  Ocokgwd  Mtrlbo- 
tbM  of  Kortb  Anariaan  FonHtt,"  tn  yoar 
Await  Dnmhcr  (pK  MX,  (81%  Ur.  Tt^naa 
J.  BMnU  inakaa  t£o  itncnl  Mataneni  that 
tha  Imbb  (nr  bcoalral  dopotiu)  of  the  ram- 
paMjian  proTiaoa  **  b  ilevoid  uf  trMn,"  rs- 
•apt  wbnv  out  Ihrourii  b;  trotrioo ;  froro 
«UA  ba  imfera  tiMi  ''the  locw  ■■  not  ca- 
Mbla  of  Miiakilntf  fomtframha  tm  an; 
Uifth  of  liana."  Bj  «a;  ol  aaplanatioo, 
ho  aUa  thai  tho  Io«m  "  avblamtr  ma  ila>. 
tead  dnrin;  tha  time  that  pari  of  It  wm 
aoTCRd  b;  labia  and  manhn,''  but.  "  wbco 
■ha  mat  tban  oat  thdr  bed*  down  to 
Bttin  thoir  t  HI  tat  larat.  lb*  Umbvr  grailu. 
all;  died  out."  TBfananilitBtioii,iBlCTaaco, 
(«d  explaastJMi,  esotpUoa  bom  alike  be 
Bken. 

In  nmffa  of  Eait«ro  Iowa,  and  In  Souih- 
caMaiB  JBaBcooU,  iho  1«om  la  conflnod  to 
«■  liMfBkr  aona,  flro  lo  flftj  nillea  wide, 
tafct-a  Ihadt^lr  arodad  Tslleyorthe  Ui-- 
■JHfenT  on  tb«  veat,  and  onriapping  iho 
gMU  drift  *Uoh  fotm  (be  greater  part  of 
iba  aurfaee  of  both  Siaiea.  Hm  acMcni 
tail  of  thU  Eoaw  it  oxoacdbi07BlnanB*; 
Mmi  ot  drift  rttand  far  totlaa  within  It« 
■aerU  arni,  uid  aarrow,  fa|*rdike  belu  of 
bai^  aomatiuioa  sepaniliiig  into  uoUtcd 
MOnnLCxtiwd  ttill  fartber  npoo  (bo  drift- 

eL  Kdw,  tun  drift-plan  b  q;oite  timber- 
1  bot  tbe  \oaM  i>  oatunttly  wooded  10 
|y  aitrcmc  tnar^n,  and  it*  ontlieta  are  alio 
pnaallj  wondtfil,  Tha  ooindiknce  of  (or. 
Mtfrovth  with  loca*  la  indnd  hi  perfect  in 
Ui  raneo  that  nupa  abowinf;  the  wooded 
■^ladlcBte  with  alnaat  eqwtl  awunuj  the 
Imm  ana.  Thb  la  a  NgMu  too,  In  wbkb 
M  a«l;  llie  "irreat  rtefMi^b*!  taanv  of 
hdr  minnr  iribiitarirt,  btve  oat  Ihtir  Aan- 
■ifc  ihraash  the  locao,  and  far  into  tbe  itili- 
Jaseu  foeta,  thai  d(^*el«pi«((  tbe  piclor- 
M|Ba  cW«f  hUb  arblob  tare  BO  man;  tovbta 


to  the  nppcr  IfiwiiilppI  rvi^oii.  1l  paralM 
rvlatioa  ticiwceo  UcM  uid  forou  iditalna 
hi  Ociunl  aad  Souihcrti  UUnau.  lJ«re  llie 
lotM  ftrat  appear*,  lo  paaalaa  ftam  DOrlh  to 
•oulb,  a«  laoltied  mound*  tuin^  from  the 
almoU  dead-ttrel  drift-phuo ;  which  riouiuIl 
however  far  from  other  (orciti,  are  well 
wooded.  The  HlMourl  Rlror  iooM-bell  la, 
it  I*  trac,  gmfraUf  InielMa,  oxotpt  idong 
vater-waje,  which  majr  or  may  not,  buwerer, 
ciitlhroogb  il«  d>>|H>elt«;  but  Diluml  lini> 
bur  h  far  more  abundant  than  orer  eoo- 
liguoua  diitt'UeeK,  while  tu  mpabiUtf  of 
aupportln^  nrbonvtvot  n^Ertailon  hi  Om- 
plullcaUy  attcaled  by  the  nnpi«codaM«d 
growtli  of  anifleiall7-|)Ual«d  ^it  and  for- 
e*t  tree«,  whltih  i*  ai  once  (he  marrel  of 
Eaflem  and  (be  boait  of  We<tcni  honieul- 
toriata.  The  pottni  In&aenee  of  goologieal 
attiuloro  In  dctenniiiing  the  Bora  of  anj  la- 
slon  ia  damonalrated  bj  Iheao  r«Utiona  of 
loea*  and  foivti*,  eapaeiallr  in  NonheaMera 
Iowa  J  but  the  MnneolJan  I*  dlnetl;  oppo- 
alle  tram  that  which  Hi.  Uowoll  aoek*  to 
cataUUb. 

Bat  oilier  ami  ptiuallf  rifnlflennt  rala^ 
Uona  tiXtX.  Thus,  it  hta  bean  i«peat«dl; 
iKunlcd  out  by  lie  direolor  of  the  low* 
Weather  Borrlce,  Dr.  Oustavus  Dinrteba, 
that  Ibo  Inoi  of  c<|ua1  limber  In  Baalan 
loim  eottoiponil  toinarhntily,  lliouKh  in  a 
general  way,  with  the  IJniw  ut  wiual  n^nfall. 

A0^i  the  ori^Q  of  the  locaa  ia  ynt  a 
mootnl  point  tn  {(eola^.  and  the  declai^tlon 
that  it3  lurfiKo  wu  oncR  inanby  In  Hcnrtiely 
Tarranted ;  while  no  iiiin<]uiT»cal  evidence 
that  It  wa*  one  tunre  bvaiily  or  contba- 
euily  wooded  than  now  hai  erer  Iwan  ad- 
dooed. 

ne  qnoatlon  an  to  tho  ilistrlhiiiiun  of 
foreata.  particularly  in  the  caiiipeelrlan  pror. 
luce,  li  iiieiirinblf  IniolTiil  with  that  of 
llie  ttwlewneiii  of  the  pnirles,  mDcrmlni; 
w^ich  ta  much  hfl»  bivn  wiiltcn,  but  cnn- 
rrmiiiff  which  It  la  ecidi'iit  (ainoe  neither  of 
the  rritlioni  imiiiiiM  oiii  in  tfai*  note  have 
eeer  bvi.-o  additiately  ooneidemi  by  thoae 
who  hail-  idilrF<M<d  tbeniaelTea  to  the  prob- 
h-m)  that  the  Inn  word  haa  not  ;cl  been 
■pokcn.  Mr.  llow^l  would  doTCP  the  Gor- 
ditn  knot  fli  a  ulinlin:  hut  oerlalnly  aomo 
of  tie  ainiidi  liarc  *«8ped  bis  Maile. 

Youia,        W.  J.  Mctiu. 
VuaimTaa.  D.  C,  .AJr  SI.  16«L 


INFANTILK  DYSmalA. 

HarKHHiKO  lo  the  very  lDtef«allog  paa- 
aage  at  nmrn  between  Dr.  OawaU.  repre- 
•cotioff  Uic  HBturnl,  and  Pr.  Black,  the  an(i* 
naiaru  aehool  of  medicine,  nhiic  cot  detir- 
Inc  10  proTokc  tunbcr  controrcnj,  1  beg 
Ii>avn  tn  offer  a  few  remirka  upon  one  point 
■I  itnit^  lie,  that  [I'TtxiiilTiK  to  llir  aUmcn- 
lalioa  of  infanla.     Dr.  Black  (m«  October 
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'~  FtniuU*  SdeDM  "\  nhile  enuitiDg  tb« 
tounancMi  «f  Dr.  Oiwild'i  poiitioQ  m  to  ibo 
"niUiaiM  of  IfifuiU  «ho  Irom  iho  auimcnl 
of  birth  It  overfnl  uid  (lni][-(Kii«iiii«d,"  iIil, 
ll»i  so  luTO  htr*  a  luftc^oiu  cauM  of  (1<r»- 
|it(«i*,  uku :  "  Welt,  what  of  tlic  milliniM 
tbu  BK  not*  Arc  Ifacf  (Im  onat  who  do 
DOl  ibow  au^  foA  tendcncjr,  dctptle  tbc 
laet  ihu  Mmc  of  ibdr  pi-nconltoni  dol" 
Woald  Dr.  Block  havu  iu>  bcli(iv«  Dial,  out- 
■idu  «r  **  b*by-/itrinv,''  A  niiijilit  l>jilM'.af  4II 
tti«  luiltloiui  Khu  live  to  tw  buru,  catspca 
bcinj:  CDiutonil}'  ovvrftnl  uiii  (la  oonno- 
<jtipo«)  octnaioniiUy  nii-dicelcd  1  1  uwlt 
UuU,  u  to  tbc  flnl  count  la  thp  Indictment, 
■n  Infant  la  abnut  ni>  auro  10  Iw  <iii.'i<)i«ive1y 
M  •«  h»  li  ti)  \iv  burii.  TIiv  uiiljr  «ict>i>- 
don  In  KHBeral  pisciicu  ii>  irlii'ra  the  babo 
b  Douruheil  ai  the  brtui,  and  the  mpplf 
bapMn*  M  be  abort  of  an  eucw,  and  cicn 
In  incM  ctt«M  all  haale  I*  mada  to  mipplc- 
mont  hi*  nainnt  allmfOt  vlih  ili«  botilc ; 
for  notlier*  ai«  luliapjir  niew  tbdr  bitbjm 
arc  pawing  obow  at  iho  rate  of  a  pounil 
«r  mora  a  ■»*v\.  Inianta  muiUl;  mvuurc 
nuin)  icund  ths  bod;',  arnin,  and  trgi,  and 
«ttl^  mort^  at  aoniG  period  durinR  tbvlr 
Sm;*ai>— ofWnattilx  luonib*— iliau  at  the 
•g0  M  too  and  k  half  or  IhrM  Ttan^  Ko 
nowf  ng  thing,  in  either  the  aaim^  or  tcfido- 
ble  kingiloin,  oui,  ODdd  natitiiil  randllWn, 
cthlbli  aaflUng  of  tliiii  tort,  rari'iiu,  qo 
moil*  than  th«  avongii "  dnim,'>iil,''  arv  amuTv 
of  ihu  [itv(  lliat  Itic  uormai  ur  true  fj^ivtb 
of  an  intuil  Is  never  more  than  three  lo  fife 
OUMCM  p«r  vmk,  and  that  all  the  riiId 
■bore  tliia  la  from  bt.  ri'iiiv'i-iitinR  ciec*i, 
lhoii(;h  apldoni  nil  of  thv  *itM»— iiiwri-  (ir 
Icia  licing  dnllj  parffcd  anajr  l>y  |]io  bowi-la, 
or  itxerotml  (lircniKli  <-l)Kir  outlet*.  All  thin 
prf)<luc««  or  uontilitulee  diiu««e,  Icadi  on  to 
eickncM,  and  probablv  i)o>>iii|r.  While  we 
bHvv  tu  vlioit  tliat  oclf  about  fiirty  or  llfljr 
[icr  vt'Dt  txii,  bctoNi  the  age  of  lire  jvara, 
ilonjpcri  out  by  Ihb  comhinallon— o  metliud 
of  getting  rid  of  ilin  «i>akliii)::  *  far  muro 
cruol  tbon  the  l^mrian  ii'an,  of  (rvtzliig 
tbeoi,  ur  the  African,  of  ft«dicq:  10  tbc 
ciuoodilei — ninclv.ninf  in  crtry  btinitrod 
arc  modv  kick  by  oTccfci^dlii);,  and  fvw  "I 
tbfje  cscap*  being  niorfl  or  irai  dniBJt'''- 
Rnviog  moite  Uic  <|ue*t!nn  of  infant  dic~ 
t.-ii{M  a  ipoi-irtlij  for  the  putt  inn  year*.  1 
End  that  ti>  liold  to  c«ir'«  milh  t»  (he  eiclu- 
tiro  diet  of  boitloJiabi!!  (a  pcnlion  of  the 
tfeam  to  be  r<inotcd  in  cur  the  milk  i« 
T«ry  i-ich  in  tbiii  conxlltuant),  llmlllns  tbe 
niiEibrir  of  iiivala  to  tlirMi,  and  wmewhat  rv. 
etricting  the  amount  at  Mcb  riicol,  and  allow, 
ing  nortlingi  three  to  6tc  nttalii  (acconUn; 


*Quath  |tr.  Rlsrk.  ■■Xso,  or  egnt  Umd  lib* 
wiakliiM,i>uulutt  Uli'l"  111  lkc^  qdIj aboal  My 
1o*4art7  itflr^vhl  bf  ti\  IhAinU  arrlTa  u  adsH  ic^ 
(All  ttf*«  h*T*  Iwn  11117  -Ifvillx^  tt'ioa Uwh 
la  kill.'*  Kiva  ibr»,  U  Uio  lul  mia  woold  UMk* 
hMlOltr  mM  aod  WDUCO.  U  «(»■  iJw  •«■■•■  ■■ 
kannooad. 


H  the  bi<Mt  may  or  n^y  not  tequln  ilia 
"Mknnlaticn  "  ol  fmiMM  dr«B  tng),  b  an  al- 
moM  abaohn*  guarantee  agalB*!  lAe  canra- 
lBi«Mlnal  dlioraen  which  are  poptiUnjr  anp- 
poMil  to  tM  unaeoidable  at  laii  period  <A 
lifr. 

CoQoiderable  lortilctkn  ii  enentlal  aritli 
bottle -bablea;  for  a  greedy  tntaM  bQI  ai 
anjrago  anllow  at  two  "altiiiwa"  a  full 
phyaiologicKl  ration  Un  iHentT-IoBr  ho«ra, 
■ml,  if  ilii'iT  b  to  be  no  reitriolion  ai  to  Ibe 
qvantity  taken  at  cadi  meal,  no  more  tlian 
two  should  be  offered.  Punhermoic.  trety 
Infant  who  la  not  fed  a<f  mnunuu  njll  be 
"  Kiecdy."  In  ca«s  of  Isfmu  inHtiitlieii  at 
Itw  broeM,  the  flow,  It  *iit»irH.  muM  be 
diminiabtd  by  rtgnlaUng  th«  molhci'i  diet; 
for  in  micb  caips  ihe  dCfH  ii  due  to  an 
orer-itirauUtlng  or  dop  dkt,  nblch  affe<tii 
the  Dunlng-woman  aaa  "  driilng"  diet  itee* 
our  dairy  o>w*,  cauilon  a  \s>r^  lieU  «(  nn- 
iinliirally  MnMkttted.lbougb  pteliap*  "rich" 
uiilk.  in  onUr  to  abow  The  wide  oceiirwt 
between  Ibo  uoiTorMtl  onmrntng  and  ■  tndy 
wholMome  diet,  I  will  die  tin-  ottc  tA  my 
own  Infant,  no*  a  "atuui,  iiiapplnK  boy" 
of  twelre  moutli«,  «bo  b  our  nf  a  number 
known  10  me  a*  harhij:  mjoyod  a  really  fair 
riiiiiM  for  proTiDj;  their  Sitned  to  Nnire. 
nil  oltowiDce  Hi  thl>  lime  b  ■  eoffoc>««]i- 
ful,  or  about  dgtiiecn  tabtrcpoanfuk,  al 
each  meal.  It  b  ufnal  for  btfasta  la  ewal> 
low  ow  miicb,  often  niotv  (ban  ibrea  aadi 
uupfulf,  cTciy  dny.  al  Ibo  bjk  of  three  or 
(our  ntcDtlii,  ciMfrt  when  na<ise>  tu  lack  of 
appetiin  preicDts.  Tbey  are  tilbrt  "md- 
t-iHiiil  V  "  fml,  or  ai  leaii  have  a  meal  etery  two 
ur  tbm'  bouts.  Thb  b  the  praMtcv  wltb  Ibe 
"mDliou,"  by  vhiEh  I  prenwic  Dt.  Ocwalil 
meant  all  "dvilbtil*'  tntanti^  isrlDding  Or. 
Bhtck'*,U  I"!  )■■*  ^"'^  ble*f«l  Kiib  iweh 
"  iranblcaomc  comforta,"  b>  they  irr  uolTor- 
oily  called— «  (emu,  by 'the- say.  la  lt**if 
etrriig^lleuilliithiemaLnrcthiiii  lix,  acalB 
lefctring  to  Ibe  few  laRintt  who  bai« ' 
exoeptlnoallj  fed,  "bivaibt^''  elad, 

excNJaed,  L  0. — I.  Fed  In  tbe  mantter  I     

d«i>cTi1>r>l  M  conMltinlng  a  pbyaiologkal 
diet ;  3.  Giien  the  beeatn  n(  life,  tU.,  out> 
door  ur  twenty-four  honr*  a  day,  «b«lh«r 
the  babo  b  ln.door«  or  out;  S.  Baeed  from 
•weltcrinf:  clothing— allowwig  tbc  althi  to 
"btv'aiho":  4.  HatloDftJI*  "nrglMiod,"ar, 
in  other  wOTib,  Inat^od  of  behig  cfowtaiilljt 
held,  tended,  ta  abeelvd,  e«riy  allowed  tkw 
opportunity,  on  tbDfluororkwo.ot  rollio^ 
tiimtiliiig,  itrcldiing  out,  and  ttiiiBiag  M 
ertep  al  an  early  aire,  tfaua  camiag  a  nod 
dJgMilJun,  and  amldlng  one  of  tile  pttnoipa) 
fMuci  of  intuBtUii  dyspapeb,  by  being,  Ur* 
killed*,  puppiea.  and  younj:  monkey^  Wf»- 
!y  '■(elf'«upportinff,"uid  likelbendetvl^ 
ing  natanily  in  alFpaitii  of  Ihe  tnxn--vf 
ib«M  tDcaiw,  I  would  uT,  tt  h««  botft  ahown 
10  bo.  eatirelT  practicable  to  buure  (oe  tbe 
"tnfMii  rweo^  a  conditio*  ■■  cottfonaUt, 
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teMt;,  ud  tbUtj,  u  l&«  mijotvI  b^  the 
omM  mtout*  of  Uw  nnnliDKi  of  one  do- 
maMto  till  mill  v  ImuMboM  pM«, 

U  is  otder,  I  vouU  iIm  vtubu*  10  dig 
k  CMC  a(  ^kCUiu  CTUDp*  ilnlUr  to  that 
nuotUMwd  bf  Dr.  Blade,  bat  iMr«  "  natunl- 
I;  "  «cn4.  I  •wmlkil  onedajdwringtbe 
nM  MBUBW  u  ibc  b<dilde  of  u  «ld  lad; 
Irieal,  *lia  l>  aixij-rii  jmh  of  i^o,  and 
rcTT'  balL  8ha  *>■  anFnlns  lQI«n*cly 
titnt  aeale  drttxTMia.  "  WvU,  doclor,"  alie 
n— — ^.  bEtwMa  llio  *^a»aiM,  "you — will 
hare  lo  rite — tne — (oqu:  —  medlmwllti*- 
Umrl"  -  V«t7  iprnd,"  I  r«pllsd,''heM  It 
U."  OUitoc  obtaiaMl  •  hint  fram  thn 
mnac  ••  to  lb»  Mats  of  alMit,  I  hail  or- 
darad  np  •  fitcfcer  each  of  but  and  cold 
■BiiT.)  "Jint  dri«k  lluil  <npt«l  of  wami 
■  KIT.  Tftkc  i(  ri|^  dOVB,  plOMC  u  II  It 
*cr«  a  ilriiidinu  drauotit,  and  jnu  vtn  (ncl- 
iivt  xr7  lUralf."  tllU  fb«  did,  and  ttiioi 
aDolber  and  another,  and  to  «a  until  the 


had,  irilhtn  tvi-niT  minulefi,  tiikra  ei^t  foil 
oupi.  Tbvn  1  iiArd  her  to  taekt  a  aUt|bt 
uploratiQQ  to  Nc  if  ibc  •.xiuld  touch  uat 
varm  nlcr  with  het  tonSiigtt\  Iht  uada 
ibr  ammpl  mil  *uocMd«d— 4h«  urawr  ia««|. 
in)t  b«r  mom  Uibd  balf-wir.  Aloog  vMh 
the  wBlor  <ame  the  now  of  the  maqn,  la 
th*  ahapi;  of  undlgMtul  food,  DmLltf 
■ftor  this  ih'>  fwallowcJ,  tbousb  under  ptrj. 
ifM,  ■■'Ten  ciijifiili  morti  of  tbc  ume  Mfo 
ivmw))',  uhloli  lind  jiiM  iho  vffoci  I  anlW- 
palLHl.  SliH  BuuQ  bvcamo  tsiitlrelj  at  ca*e, 
RWtcd  quii-tly  for  the  balinwi  of  lb«  atl«T> 
noon,  >icpt  aoundly  ihat  tiiglit,  and  KwAt 
next  nurnioi  to  Ui^b  nicr  the  eipeiietieo 
of  thn  day  bofom.  Thero  waa  no  pobon 
laken  to  tax  tin)  ont*nl>m.  The  wator  did 
Its  t>«rftcl  work — wutbliifi;  (he  MonuKh,  di- 
lutios  Ibc  blood,  and  aJdiiiu  m  Ibe  olimlna- 
tlonof  lnipuritLe>,hutCBdM  adding  to  ^m 
to  ih«  Im»I  dcicreo.  C.  E.  Vxai. 
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CVSBXXT  STUDY  OF  CLASSICS  A 
FAILVRE. 

PP.E51PENT  PORTER  luw  repHwl 
U>  Ur.  AdaoM  «n  tbo  Greek  quei- 
iloit.  The  l>rt«ideat  of  TkIo  CoUege, 
ve  need  not  m;,  i«  a  <r«i7  iitTi>iig  man 
— an  crainent  adioUr,  &n  eiperteoccd 
edncator,  a  l[«en  oontroToreiollM,  and 
Uiorotmhl;  fsmiliar  nitb  tbu  aabjool: 
ao  in  ibe  "PrinccioD  Borlew*" 
?e]tti)ini>ar,  in  the  opcnioff  aittde, 
antitlcd  "A  ColUgc  F«tic^,"  ]<e  has 
liven  wbat  must  b«  rlrtoiUIf  aoftcplud 
ai  the  offieul  onawer  lo  Ur.  Adum«'ii 
urmnnL  AMarotng,  lh«u,  thu  Pr«d- 
>kot  Porter  baa  made  out  the  beat  cami 
poariUa,  lattisaee  wli«tber  Mr.  Adomi'i 
iMla  potltlMl  bM  be^n  MMoMfUly  as- 
liUIad  vt  rcnulna  nadf vturbod. 

b  wtU  b«  raoMCDbored  that  In  lita 
?hl  Bota  Kappa  adilr«M  Ur.  Adnma 
tnaiftnod  tlte  i^rattnn  uf  dasiicnl  *tad; 
In  Uarrard  CoIl«g«v  aod  more  einphat- 
ioOr  tliat  "f  Greek,  aa  a  liularc ;  nml  bo 
nfHcalol  tu  bin  own  eiperl^noe,  and  to 
tiatttf  ibree  KoneratioBa  of  Imancea- 
Mi^  in  praaf  ol  tlt«  «bar|^.  Ue  nltfgeal 
Ikat  ih«  time  apent  spon  clanical  Ian- 
foaipn  Tat  irnaUd,  tint,  beciiue  be  did 


DDt  maator  thorn,  and,  aocood,  ^0cause 
tho  time  apont  upon  tliem  tmglit  to 
have  been  given  to  more  valiiable  ao- 
i^aixitiona  in  prcpumtion  for  tho  diiUca 
and  roajioniribjlilks  ul  luodurn  ILiu, 

Preaidont  Porter  tnkcs  Jkiuc  with 
Mr.  Adamit  on  the  irntin  points  of  hi) 
arirniTiont  He  holds  to  "  tlic  pertoo- 
tiuu  i>f  tbo  Orock  lanftnn^  o"  nn  Inotrn* 
mrnit  for  tbi)  perpt-tunl  training  of  tlie 
mind  of  tho  later  genaratloas";  and 
mainlafni  that  "  ttio  ancient  language!^ 
in  their  almctnre,  tbcir  thongbla.  alw 
in  tho  imagery  wliidi  tli^nr  litorntare 
embodies.  ar«<  bt^lii'i*  filtvil  than  an; 
modom  InnpintcKs  cnn  bo  for  the  linglo 
office  of  training  thv  iut«ll«ct.  and  the 
foeline*.  nnil  tho  taste ;  anil  in  ovcrj 
ono  of  thwei  ndvaatages  the  Oredc  la 
pre-eminently  (nperior  to  the  Latin.** 
Aa  a  conaeqDence,  he  malntnini  that 
"  the  old  olaaunl  trnUung"  la  tho  beat 
preparation  for  the  int«tleotnnl  work  of 
modcra  liftt,  the  beat  corrective  of  tta 
Iqjnrioua  Influeuooa,  and  therefore  not 
an  edacational  fiulun). 

But  Hr.  Adams  had  oondcmnMl  the 
aystcm  after  trial  of  It.  He  hod  dUl- 
genily  punued  th«  cUoaloa  ea  prescribed 


118 


THE  POPULAR  SCISNCB  MOXTBLY. 


end  teufltt  in  tli*  prci)antoi7  Mtwiol* 
uid  ol  HAn'aril  CuUege,  and  found  itiac 
tlw?  bad  }ioU*d  to  him  nooo  of  the 
gr«»t  uid  iwla(ur  reentU  that  u« 
daliaod  for  tbom.  ProsldeBt  Porter 
nfilitM  tliiit  vr«  feru  not  bound  to  kcc^pl 
th«  «MiM  Badgnvd  for  the  kll««fd  fail- 
nr«.  He  hoti;  "^.  Aduna  iwoiia  (o 
fotgM  that  at  leaat  tkrt«  solntlo&g  may 
hogiron  Tor  tho  qiparoiit  failoro  of  hU 
own  M)lleK6  \\%,  ot «  hidi  b«  haa  mcog- 
ninxJ  but  ooo :  1.  Tho  failure  irw  onlv 
iipiiarcnt,  but  not  real,  or  nut  to  Iho 
ostcat  wlilob  hfl  iiiuigln«ia.  Uis  d«- 
rivvd  more  ndvantj^^a  ihoD  be  i*  auvr 
aware  of,  evoo  from  th*  Onwlc. .  . .  S. 
Tba  ourriciiliim  ma;  haro  been  wisely 
eoW'ted,  aud  tho  t«acliin^  may  bare 
been  imperfect.  ...  8.  Tho  atudont  may 
neglect  aud  render  fatQe  the  moat 
wifely -aolectod  currioulnnt,  even  when 
enforced  by  Ili«  mont  akillfal  and  i-.-ul- 
oua  t«achin^" 

It  t*  upon  the  ftrat  of  these  conxid- 
«rtttioiis  that  rniridotit  rort«r  lay*  tho 
greatcxt  atrott  la  bin  artielo.  Ilu  does 
not  urge  the  other  alternative*— either 
that  t1i«  Harvard  teaolitnK  was  bad,  or 
Cliat  Mr.  Adams  was  Idle  or  negligent, 
but  lie  armies  that  Mr.  Adams  U  tnis- 
Iftken  in  his  aafcrliun  that  be  derived 
DO  iiri]mrtunt  bi^nelita  traia  hlH  elu^vol 
*tudiex.  IIo  Bays :  "  In  judging  of  the 
effect*  ot  &  oourw  of  ittudiea,  Uie  ehorp 
disEiinctian  aliould  be  made  between  tho 
iiniireMtoiM  which  are  ectoally  received, 
and  the  rofiootlvo  rocofcnition  of  th»e 
impreMionaby  tho  rodplent  aud  hi*  own 
coniequont  estimate  of  thom."  And 
again :  ''  It  ia  certainly  no  new  thing  for 
rbililreii,  even  those  of  an  older  growth, 
to  fail  to  apprvciato  the  value  of  the 
Iriuning  to  which  tlicy  owe  all  Ihoir 
aucoow  in  life,  and  to  eatoem  thoM 
fcatiiTvs  of  it  tho  leaat  to  which  Uiey 
owe  the  niosL" 

Wo  have  here  the  old  uto^k  dcfvauM 
ofUivcUMiiral  aupomtitlou.  It  iaaota 
tdSbm,  bocau»o  it  exerU  certain  won- 
dorfol  and  myalerioua  luHuonut-ii  of 
which  the  student  may  not  be  aware 


bat  which  are  nbuDdantly  viiid 
by  llme^  That  ia,  the  ttudent  b  n 
the  proper  jnilge  of  the  effecta  apoo  1 
own  mind  of  the  leadlog  eitidlei 
which  he  ^rea  tlie  heat  ymra  of  1 
life.  But  it  i»  i>ro]><r  to  ask.  If  the 
who  have  had  axperlaiiw  of  it "  fail 
iipprodate  the  value  of  tho  training 
which  they  owe  all  th«lr  eacceat 
life,"  who  d>a  baa  authority  to  ipe 
in  tho  motturt  The  argument  « 
bolb  ways.  If  Mr.  Adama  did  B 
know  when  he  declared  (liat  the  itai 
of  Greek  had  In  hla  ease  proved  a  t^ 
ure,  docM  PrcMdaot  Porter  know  wh 
ho  ilcniuH  it  t  If  the  evldenoe  of  «! 
rienoe  la  not  to  be  trarted,  what  a' 
dvnce  ia  to  be  takt^n  t  The  eaae  loo 
like  one  of  dogmalio  oiutiinpliuo  agaii 
poaitive  aolf -knowledge.  If  a  eoQe 
graduate,  after  long  trial  of  hia  edai 
tion  in  tho  arena  of  practical  life, 
lucompetvnt  to  dmde  npon  it*  adoiil 
bility  and  adequacy  to  hia  need*,  Ih 
there  are  no  ridid  grounds  of  JadgtH 
b  tlio  matter.  But  the  idea  is  an  ot 
rage  upon  common  Bona*,  and  we  mig 
be  well  aurpriiod  that  it  should  be  f 
forth  by  a  diatingui^hod  college  prci 
dont  it  we  did  not  know  to  what  lidl 
iiloiu  shift*  the  clossicbts  are  dri\-«i 
defense  ot  tboir  anomoloua  trwlitici 
Sydney  finith  long  ago  doolared,  In  f 
laiiou  to  the  classical  tnpcnHtloa,  tb 
it  haa  boon  the  practice  of  the  univen 
tici  "to  take  credit  for  all  the  nui 
they  did  not  tuooeed  in  exlinguiihiag 
The  practice  Uvea  on  in  the  equal 
preposterous  (unuinptJau  that  aH  d 
•ncoosa  a  university  niBD  adiiiive* 
life  ii  due  to  the  Greek  and  Latin  I 
learned  or  did  not  learn— whether  1 
knows  it  or  not.  That  this  noBstwic 
notion  should  ho  »o  all-prevalent,  ai 
atlll  Boinfluentinlwlllt  n:inllllDdea,ou 
show*  how  Gomplotety  even  our  big 
er  education  Is  still  In  the  fetichM 
atoee. 

What  Preslilent  Porter  had  befo 
bin)  to  do  was  to  break  the  foroe  ' 
Mr.  Adoma's  toatitnonj-  tlut  hia  cli 
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tlol  fJoMtkiB  bud  proved  &  fallorv. 
D(  £nt  Died  to  discredit  him  m  not 
buviof  tU  dlflbrMioa  botvotn  Mhiro 
iDlMiMM*,iBliaBU)iic  lliftt  Mr.  Adam* 
tMbMd  iftv  all «  r«t7  mccewAil  man ; 
Hut  k  Hodlod  GtMic ;  tborofbrc,  bjr  a 
•(fl-tomrn  clirttal  fonaola,  bU  auo- 
MWVMdMtohUOrMk.  BntFraiU 
Am  Pnter  i*  Bot  entirdf  MtUlt«d  with 
A*ialBat«Dc7  of  tUs  logic,  aod  m  bo 
pwwtii  to  (iniactboB  bh  coae  bj  f»- 

Mcd^ueawitcrHMIIaioor-  Sudden- 
tf  MTcrttd  to  tb«  Ikitli  tliat  tho  on< 
tan  «f  ne«  of  «xp«ri«oc«  it  worth 
naallriiH  at  laaat  wb«n  It  mmoe  on 
Vm  iid»— be  <tt«i  ropoatdd  coaea  of 
a«  aio,  in  optMMltioa  lo  Mr.  Adamo, 
M  i  tti^  TiIiM  on  tboir  cU*rieal  win- 
ate.  The  qaution,  tbeo,  Id,  to  what 
mat  ii  Ur.  A<lanu*«  now  milMtanti- 
ttl  by  the  IwiinoDj  of  otliera,  and 
<(  Ant  who  mnat  b«r«gardod  as  ibo 
UlhManboritiea)  L«t ««  rule  out  tbo 
WJnnf  ibe  elaMic«— tboae  Ignorant 
(f  ftrai  or  pnjudicod  nRainirt  tli^'Oi — 
■ad  ippM]  to  nton  wIiom  »vinpa*i>i(is 
m4  r'*dil«ctkiiu  are  ott  the  other  side, 
ta  aiw  ha*«  had  largw  opfiortonHiM 
<(  olMTTtng  tiM  nanlti  of  olairionl 
mJ;  •uiljMat«damt«r8,«oII«K«  prea- 
MtMti  eqwrisseod  tMch«ni,  bmI  pro* 
hHn«f  Lalia  and  OrMk,  and  tbtxw 
"U  km  ■TMOBiatic*!);  and  ati<l«r  ro- 
9*iibUit]p  ini)iiir«d  into  th«  gcti«rnl 
MUsfof  tbbklnd  ofadwadon. 

A«e<Mpiciiou>  axunpla  of  anoh  ttati- 
^■rttabtaiticdwitli<ioteoli>CT«7br. 
AtMiaaat  Praaidant  ot  Colnmbta  Col- 
Hk  Dr.  F.  A.  P.  Barnard,  ia  a  nw  of 
Miopd  «i|«rlL'noo  In  tb«  fioM  of  coUa- 
fdafdaeaiJUB,  and  h«  has  aatioipatad 
Dr.  Adana  in  tl^e  empliatle  rtfiroba- 
■i«  «(  ilMd-Ianeuage  eli)di«a,  on  tho 
CWrf  of  thairlBcoBtasUUa  failure. 
loiaMUraM  b«foff«  tlio  Unirendl;  Con- 
*«Mion  a  tew  yean  a^  Prcaldeat  Uar- 
tvd  mU:  "What  am  in  fact  tb*  ro- 
*alU  wbMi  wa  do  actually  roach  in  th« 
■■wUdi  ot  Iha  claaai«a  at  thin  titncT 
in  tbajr  In  truth  nnytblDg  Ilki!  wbat 
tatUlm  tut  Umib?     Vehcar,  for  b- 


ttaiiec,  a  peal  d«al  aaid  of  tha  Intel- 
IccIobI  troamrw  looked  up  In  ttw  liko- 
giu^ea  of  Ur««c«  anit  Ratno,  whioh  It 
ia  Awertad  that  our  srst«m  of  eduoa* 
tiun  throws  open  to  tho  atadtnt  fkvelj 
to  eujof.  And  jet  we  know  that  proo 
l4oatlj  tliia  claim  UwithoQt  foundation. 
It  will  not,  I  prusume,  bo  afflrmod  of 
the  grjiduntoaufArauncan  collegia  gea- 
eroUf  that  tli«y  beootuo  raiiiiliur  with 
au7  portiona  of  llio  IttcmtRra  of  Rooio 
and  Greooo  wbic!h  do  not  form  part  of 
their  ondipulitorr  roaiiing.  ItwiUhiml- 
\y  be  afllniiwl  that  one  in  ton  of  thtrm 
doos  80,  And  why  nott  Tlie  runiioB 
ia  twofold;  FirHt,  ibera  ia  hardlj  on* 
in  t«n  La  wLoee  mind  the  olaonini  ovor 
OMM  to  bo  ajsociatod  with  notions  of 
palnAil  bbor.  ReaJiut;  i>  nut  th«rofora 
ponaed  heyond  th«<  limit  of  what  \a  n- 
quired,  boraniw  it  ia  not  ogroonbla.  Dot, 
Bocociilty  and  ohielly,  there  la  hardlj  00a 
in  t«a  wboM>  knowledge  of  the  Latin 
or  tho  Greek  la  ever  aufflclentJy  famil- 
iar to  tptn  him  tlm  command  of  tho 
ancient  lltemlur«  whieh  >t  U  oaaertad 
for  him  that  he  oqjoy*.  I  anppoM  that, 
to  read  with  any  aatiofaotluD  imy  work 
in  any  tanttuaR(%  we  ahould  ha  abia  to 
gire  oinr  atlvntion  to  t1)0  i4«at  that  It 
conT«y»,  witliont  beinR  embarrsoeed  or 
confuaixl  by  wunt  of  familiarity  with 
the  machinery  by  which  they  are  liD' 
piartrd.  It  wilt  not  lio  for  mero  plaaa- 
ore  tlint  we  shall  purauo  our  laak,  U  . 
orory  aentenco  bringa  na  a  DOW  neo 
rfty  to  tnm  over  our  lexicons,  or  to  1 
aon  out  a  probnbtu  mooning  by  the  np> 
plieatlon  of  the  laws  of  eyntaT.  And 
yet,  If  there  W  any  of  our  gradnatca 
who  arc  able,  without  anoh  erobacram- 
meuls,  to  read  a  cloailoa]  antbor,  never 
flttvtnptei]  bofort',  Iho  numbi-r  must  bo 
very  few.  If  llwre  are  any  who  can 
rood  ovc^n  inoh  booki  of  Latin  and 
Greek  as  they  have  rood  before,  with 
anythinir  like  tho  fluency  with  which 
thoy  read  their  motber-toafliao,  tho 
number  ran  not  be  large ;  and  if  there 
are  any  wbi>  cjui  read,  with  itlmtlar  fa- 
ciiity,  classic  work*  whidi  tlivy  take  up 
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for  tli«  flnt  timo,  it  Is  m  small  tiiat  I 
luire  u«vcr  uwn  one.  .  .  . 

"  Chd  a  person  b«  aald  to  fatow  n 
'  langnagD  wlueh  ho  cun  ngt  ruaill  And 
b  it  a  nenJt  worth  thu  tliuo  and  \iAiot 
cxpendcfi  upon  it  to  Attaio  tuch  r 
doubtful  ocqualntaiiM  wUli  a  kngtiage 
or  snyiyog  cIm,  as  tbat  whiofa  the 
majarUj'  of  our  grailt)at«a  corrji'  awajr 
irltJi  tli«ra  of  (liwe,  at  Uio  doae  of 
tlioir  cducatuinnl  earuort  Uijtht  not 
tbe  eame  amoant  of  tim«  aud  labor  dlf- 
ftraotlr  employed  havo  producod  at 
Itwt  lutuothing  liaving  a  vultM  at  leant 
apprvciablot  And  Is  sot  tbe  immcase 
dwpirapurtioii  botwoen  labor  «xpuDd«I 
and  r«Milta  obtained  Itwif  th«  t>Mt  «tI- 
damee  tlMt  tliU  Ubor  biut  not  been  ex- 
pended mont  iriwly  for  iho  aocompllah- 
raent  of  its  own  avowed  «jidt  For 
■ar«lf  thora  can  Dot  bo  any  languaf:*^ 
d«ad  or  liTuig,  in  tho  knows  world, 
wliicli  any  Inlulligwil  irenion  ought  not 
to  bo  nblo  to  acquire,  h>  n»  at  Iciwt  to 
rcuU  it,  iu  u  cwirw  of  ton  yours"  study." 

Bat  it  rn^y  tiu  itniil  that  tbe  AniMi- 
oan  atandurd  of  cbuuicul  altaiumunl  i» 
low,  and  that  wo  inu»i  go  whoro  lh« 
■yttctn  hna  boon  more  faithfully  tried, 
for  tho  bl^lieat  evidenou  of  iu  adv«u- 
tagoi.  Vary  w«II,  and  it  hnppraa  tliat 
tbia  evIdeDM  b  abuiidatiL  C^aarical 
»t«dlaa  hava  boon  t«Ht«d  upon  the  uaet 
«neiiBire  luiili.-,  and  uudvr  nil  tbo  mott 
favorable  coiidltlonfi.  Tor  hnndreds  of 
yeara  they  hnro  been  Iha  staple-cl^ 
taents  of  Engliah  ciiliuiv.  The  English 
nniToriitiMnnd  tlio  irreal  pahlio  KihooU 
of  England  form  a  conwlidatod  gyetem 
dovotwt  for  ccnluric*  idmoit  exdacivoly 
toolawieal  toaohiug.  The  Byiit«m  haii 
had  tbe  authority  of  tradition,  it  hiw 
bean  baoked  by  almundiat;  wcsltli,  it 
baa  bad  the  patronngo  of  ehnroh  and 
Kate,  and  haa  beoa  dieriahod  by  inati- 
tntloDft  of  et«ary  grade,  which  har«  betn 
independent  of  all  diaturbanco  from 
the  cBpiHoe  of  publio  opinion.  If  "  the 
pcrfectioo  of  tbe  Greek  langna^e,"  as 
PretideBt  Porter  amunea.  8ta  it  an  "  an 
inatruncnt  for  the  porpetnal  training 


of  the  mind  of  the  1at*rr  geDeratioofi'' 
th<(i  tho  oirensiKtaDrie*  of  Knslidi  edn- 
cstioa  har«  been  moM  faroralile  tor 
proring  it.  But  what  is  the  rwnHt  A 
thouaond  authorltie*  nuiy  be  aumnnd 
ap  in  the  fultoviug  aenteoee  of  a  letter 
fNtra  ProfeaMM-  Bluckie.  of  t^inbarnh, 
to  tbe  lata  Dr.  Il<fdg»un.  Uc  any*,  "  1 
eBtircly  asroe  with  you  that  thepnant 
system  of  clanleal  educoliun,  tut  a  gen- 
eral mcitluHl  of  tnuniog  (jiglihh  gonilO' 
men,  Is  a  snpereUtioa,  a  blunder,  and  a 
failure."  Tho  ovidaooe  is  av«rvhelm- 
ing  that  tbe  great  raarte  of  Madcnti^  fa 
tbe  beet  English  iMtftutloBB,  so  Car  (Mm 
training  itooea*  to  the  aphore  of  eias- 
sloal  thought,  do  nut  even  get  n  deem 
knoirlodgo  of  the  bore  form*  of  tbe 
dead  languages  theoisclvea.  To  iuah 
ftu  extent  luul  olaaiiaal  Mndy  hecone 
iUeir  aa  oltor  fallare,  and  to  encb  an 
oxtont  did  it  atand  in  tho  way  of  all 
vtheir  sludiM,  that  it  came  to  t>«  widely 
denounood  lu  a  aoaudBl  to  tlio  nslios, 
aud  tlie  OoTenuueat  was  oalleil  upon 
to  Interfere  and  pat  on  end  to  it.  lliey 
are  very  cautiuua  in  En^and  aboU 
meddling  w  ith  old  and  venerated  tbiogs 
by  the  iotorvontlon  of  law,  bot  they 
have  a  aalntary  halut  <^  ini)alrlag  Into 
them  with  gr«at  thuroughiMM  ttpca 
•niUble  occaaions.  Partiameotary  eon* 
sianoDS  were  therefore  appointed  to 
inreatiRnto  the  ooudftioB  vf  edoeatiaa, 
both  in  the  oninnhUa  and  in  Um 
urnst  poblio  aoboob  whioh  pn^iaie 
young  ui«u  for  tli«  Universities.  The 
rt>ports  tbat  reeolted  wore  raoDumocte 
■dike  of  eeerching  Inqvlry  and  the  t»- 
tal  fiUlnre  of  the  dierishod  cluHiecU 
cduoatioD.  The  London  "  TImea  "  Ihua 
siimuiod  np  tbe  report  of  tbe  eoaimia- 
noacra  upon  the  teaching  of  tlie  pab- 
Uo  schools:  "In  one  word,  we  nay 
•ay  that  thej  find  it  to  b«  n  failure— a 
lailurc.  eron  If  tested  by  those  better 
ffieciraena,  net  eseceding  one  ihlrd  uf 
tho  whole,  who  go  np  to  tho  nniversl 
tie*.  Though  a  very  large  namber  af 
tboao  bat«  llteraJly  nothing  to  show 
for  tbe  reaults  of  their  eoboot-honn^ 


smTOR*S  TABLE. 


IZI 


fum  dSdliood  to  mnnliMKl,  but  a 
bNlnIg*  of  Lalln  koA  Greek,  with  a 
Uta  En^iah  umI  ariUuBoUo,  ira  bare 
bcN  Iha  ■troBgttt  Uedmon;  that  th«lr 
bnrttdga  of  the  fanu«r  u  moat  inao- 
tMs,  taA  Uidf  kaovMg*  of  tbo  lat- 
rtMMiBplIUe." 

And  BOW  let  a*  obMnd  bov  tliia 
1baoagb>goiiig  ejiUm  is  cbiractcrixod 
I  who  baa  bad  th«  best  poMJblc 
aohietfur  ultwrtlng  and  koow- 
'Iwita  nsolta.  In  a  Iwura  d«liverod 
Man  tba  Rojal  Inatitntioa  of  Great 
Brtlito,  bf  th*  Bev.  P.  W.  Farrar,  a 
diMfmoUiad  aatbor  and  pbilulDKiat, 
tai  wlw  was  one  of  tb«  maaUn  of 
Hhtow  Scbool,  and  for  tliMMD  jeara 
adMdotl  tMdi«r,  ws  liava  tbo  follow- 
ta^Minurta  of  tbo  preaent  ralue  of  tli« 
<i!*m.  Oaaoa  Farrar  ia.Ta:  "  I  niut, 
Iko,  arow  nif  own  delibcrata  apiniod, 
nlnd  It  iu  tti«  t»elh  of  tbo  alroageat 
poariUt  biac  and  prtijndioo  io  Ui«  ap- 
pMitt  £reatioa— orrivul  aX  wiib  ili« 
biMpoalbla  knowladgeof  avar;  ain- 
|lt  ucamant  which  nuiT'  be  urged  on 
tW  o(b«r  ild«— I  mast  aron  my  dia- 
tatt  <oavict)on  tliat  our  (trvoont  vft- 
bn  of  aidaslvclj  danleal  cduoatiou, 
H  a  wholo,  and  ftarriod  o«tt  aa  wo  do 
-trj  tt  oat,  ia  a  d«filorable  faUorc.  I 
NT  il<  knowtntt  Hint  tbo  worda  an 
■trang  wordi,  bot  nol.  witboat  hsmg 
tinwilMiJ  tbeawaU;  and  I  aor  It  be- 
■aan  that  aTOtem  baa  been  '  weii^od 
bte  balance  and  foand  wanting.'  It 
•  BOeptgram,  bat  a  lample  fact,  toaay 
Um  cltaaiea]  edu<^ailoii  neglccta  all  Ibe 
imrwa of  aonw  tniad*,  and  aomeof  the 
Vmn  at  all  miudti.  In  tbo  caao  of 
■it  ttw  li  bM  a  volno  which,  beini; 
Vnial,  la  nnaadaractvrx ;  in  tbo  cum  of 
Ihl  ntf  mldtudo  it  ends  In  ntt«r  and 
hi— flabto  wartc" 

la  ipMkiag  of  the  dofeota  la  teaob- 
Imhaikwl  lanjruaiCMt.  Promtont  Por- 
I*  nfen  to  the  Bup«ri«rli7  In  aome 
Nnta  of  Enirlisli  over  Araorican  tn«th- 
•II  Ke  Mf*:  "Th«  oateora  and  ele- 
■Mkai  whkh  nilf;>it  eoma  were  tbo 
ref  rapid  and  fucilo  r«*dlng  cul- 


tivated, and  tbe  n»e  of  it,  or  tbo  ox- 
pKMon  of  tbongbt  and  feeling  appre- 
ciated, fail  in  gnat  raoaanro  to  b«  Re- 
tained. Tbet*  mUtakee  and  failnrea 
an)  profaabljr  moro  «<Miiq>icuoaii  In  tbo 
Amerkan  ooUegea  than  In  tboae  of 
England  or  (irnmaiiy,  for  tho  roaaoD 
tbal  in  En^tuud  votugjoaition  id  proae 
and  T«r»e  eompoig  tn  n  certain  Riast«r7 
of  ifae  Tocabnkr/,  ond  a  auiuo  of  tbo 
aw  of  words  which  inoro  gratnmatleal 
uulfHB  can  Dorer  trapart." 

Certainly,  If  anrwhcro,  w«  iboald 
expect  to  And  in  tbcw  oriliral  (wmrtrnc- 
t!r«  ex«reUe»  lu  "  compiuitiuu  in  proae 
and  rcTM,'*  wblob  PresidoBt  Porter 
rooognliea  ai  a  qivcial  oxccUcdco  of  tbe 
EDitl1i>h  teaching,  the  moat  snoooiaful  cz- 
emptifii^alioQ  of  tlut  bmcfitii  of  cbuucnl 
coltnre.  Bat  Canon  Parrar  refers  to 
tbiaver}' pmctioe  In  tbo  following  tcntli- 
Ing  terms  as  the  wont  faitanof  Ibovs- 
tern :  "  To  mrni^if.  trained  In  tho  sysLem 
for  fMm,  and  tniiuiug  otbers  in  it  for 
yenni — b^ng  on*  of  those  who  saoooed- 
«d  io  it,  iflbat  amount  of  proftrciii  wliioh 
hoa  been  tboaghi  wonbyof  high  cloa- 
aicul  honor*  in  tno  anirenitiot  mn^ 
1)0  called  sucueoa—iufluenced.  therefore, 
by  crcr7  conocanibln  {■'^"'li'^  "f  au- 
thority, exporienco,  luid  iienioniii  van- 
ity in  its  favor,  1  can  only  giv«  my 
enipliatio  conchioiun  Ilint  every  yoar 
tlw  pra.'tleo  of  it  apiKinri  to  rrn>  increas- 
ingly duploniblu,  and  tlin  tlicory  of  it 
erery  year  increasingly  atwiml." 

After  pvingionin  examples,  Ibiadla- 
gnated  but  bat  uuuBuulIy  eaai'td  clas- 
Mcol  teacher  thuii  proceeds:  "Thla 
Is  the  sort  of  'kelp  anil  brick-dust' 
nsod  to  polish  tho  cofTS  of  their  mental 
niachiitory  I  Aai  when,  foragooddeo- 
ndo  of  hnman  life,  and  tlit»>o  Its  raoat 
iiivuliuble  yoan,  a  boy  biu>  stumbled  OD 
this  drt'od^jl  niin-rouod,  without  pro- 
greasing  a  vinglo  step,  and  is  plucked 
at  his  matricolation  for  Latin  prose,  wo 
Oatter  ourMilres,  forwootli.  that  we  have 
been  giving  him  the  beat  means  for 
l«am  tntt  Ijitin  qaotationa,  for  improving 
taste  (or  what  paaaea  for  aucb),  tor  ac- 
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qnirinit  th«  nicotic*  of  tirMlc  and  Latfa) 
ficliolHvbip!    Wo  rcMDt  ili«  ni^-auDO 
-  «f  the  '  CbinoM  of  Enrapo,'  y^  our 
luMttoD  aS«n   the  «)oU8t  po«ibl« 
nalogae  lo  that  whiob  ni^*  in  tli« 
ICcloslinl  Empire,  and  for  o«ntiiri<«  wo 
liavo  coDlinooil,  noil  nro  continuing,  a 
•jmtcm  to  wliich  (w>  fnr  as  I  know)  no 
W  ctritiMd  nntion  allncbvo  an;  im- 
rfortanoo,  jtA  wtiiuli  Imtm  ai  to  bor- 
row our  »ahoIar»hip  Hcond-banil  from 
tb«m;    wbMJi    it   duw  necewarj  Cor 
tUe  verj  hi|cli««t  claancal  liononi  nt 
the  XJvAv^TvAj  <A  Oainbridge  b1od«  ;  in 
wbjcti  anlj  oM  baa  a  partinl  KlimiiMjr- 
■iofC  of  iniec««i,  fnr  httntlredv  anil  bun- 
fdredawboioerlublf fail;  andinwbicb 
the  Sev!  cid-'ptional  *uoeMMa  zre  «o 
tUigraDtl;  uM>k<M  tbat  th«7  can  only  b« 
rdod  at  Clic  Iwst  an  a  aomewbat 
'tririal  nOil  faotasllo  acoompllshment — 
an  ncr^rapliRhtnmt  mi  ringulnrlj:'  bar* 
Tva  of  k11  resulLa  tbst  it  baa  acaroelf 
prcidncci!  n  doxoa  original  iiotun*  on 
.  vbicb  tlw  n-orld  aeU  the  most  tri&iDg 
jTaluo;  whiio  wo  vute  jeon  in  tlius 
IperuiMansI}-  foitcrin^  idle  verbal  iinlta- 
'tlons.  and  In ncgle^liDfc  th«  r<eh  fraitot 
ancient  lenrninff  for  it«  bitter,  usoIams 
and  uDwlioleaume  bask— wbile  welbua 
dwarf  many  a  vt^rorona  intellect,  and 
.  dixgiot  mun^  a  manlj  mind — vblle  a 
[jpeat  iiDlTcreltv,  n«4t1oclin|t   in  Inrxe 
jincomrc  tbo  litvrulure  and  tb«  phUoao- 
Ljihj  of  two  l<Mi<!lni[  natioDA,  oontentail- 
|:*olf  with  l>Mnfi,  in  the  trordi  of  one  of 
Ha  preatetit  «ona,  'a  Iwstnwer  of  re- 
[irnrda  for  achool-box  merit '  — wtiile 
tbonsands  of  deapoiring  hojt  tbns  waste 
tbeir  precioOB  bonrs  la    'contracting 
Utcb-  own  viewx  and  deadening  tbeir 
own  MOUdbUitiea'  br  o  failure  In  the 
jiaeqoIritioQ  of  the  iwelw" — while  we 
t^plf  tbi*  inconceiTablj'  irratioDat  pro- 
l«eMtoOr««k  and  Latin,  anil  to  aootkor 
rlatigciii^  OTer  ;ot  taogbl  under  tbo  anu 
—while  we  Uin*  aooamnlate  inntructioD 
without  edncHtion,  end  feel  no  ahame 
or  eooipunctinn  if  at  the  end  of  manj 
Lywrs  we  liiruitt  our  youth.  So  all  iheir 
Imwaracd  iffnorani^  throagh  tbo  i>pan 


gate  of  life — while,  I  Mf ,  ancfa  a  aritcn 
aet  tbb  mntiuuM  aud  flouriabra,  whleh 
raoet  practical  men  have  long  Komed 
with  aninuneaanrableoanteaipt,  do  Ml 
let  n  consider  tbat  v*  hare  advanetd 
a  Blnitle  atep  in  reforming  edocation,  ta 
r«fortn  wbioh,  in  Uie  words  of  Lrib- 
nitz,  is  lo  reform  aocMr  aw)  to  reform 
mankind." 

This  is  tnfficiontly  axpUelt  and  an- 
phalie  tm  to  ll>e  worth  of  carrmt  cIm- 
steal  Btndy,  but  tbo  erer-read;  objeo- 
tioo  is  tbnt  all  tbiK  condccnnatioB  la 
out?  Iroo  of  the  bad  metbods  bj  whieb 
the  dead  langDaKDa  are  tanKbt,  and 
tbut,  if  tbef  were  taa^t  as  tbey  abodd 
bu  and  can  be,  thera  vonM  b«  no  bafts 
for  tb«  cliarge  of  faiture.  Bat  Sir.  Ad- 
auHi's  arraignment  waa  of  tite  existing 
practic»,  ami  be  did  not  deny  that 
tbon  may  potaiblj'  be  a  better  practiee 
In  which  clasalca)  studies  al>all  b«  Bnc> 
coKtful.  President  Porter  doee  not 
heeitale  to  &U  back  Dpen  the  bad 
methods  of  leeching  a«  gSring  some  ««- 
com  for  the  charge  of  laBore.  We 
snapeet,  however,  that  n  good  d«al 
more  Is  made  of  tbb  bad-inL'tbed  pre- 
text than  it  will  brnr,  onii  tbnt  tbe 
study  of  dead  languages  as  a  leadtnft 
etemeut  of  higher  education  in  this  sfs 
tnest  remain  a  fntlnro,  wbaterer  Ibt 
perfection  of  tbe  tueUioda  employed  Ik 
their  aoqnisitioo.  Indeed,  It  beconita 
a  aeriou*  qtiastion  whether,  broadly 
considered,  perfected  methods  would 
not  lead  to  wo««*  fiiilnre  than  tbe  ci- 
id&tif  practice.  Bnt  we  miui  put^eae 
tlii*  aspect  of  tbe  discox^kn  to  anotbsv 
time. 
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Paosnsm  EiT  bai  here  nrescntoil  ia 
Moal]  Mmpass  meA  sltnttiie  fonn  a  Isf^ 
snooBl  «tf  informalIg«  aboiil  Ihe  noUble 
sodallMie  and  ooannaDiitio  srhcmet  tkal 
bare  beca  brDOgbl  fonrard  ia  the  t*o  cenn 
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vlis«  moM  of  nth  praJMU  bate  oiigi- 
DBttd.  The  dia^BcUen  bMwcni  Mciiritm 
uioorannnim  ha  aiMMM  follow* :  "TIm 
aaml  Ue>  of  nouMiiuii  b  oeonooiic 
•qgalUy.  Il  is  ikaireil  bjr  ooummiMi  tb«t 
•H  mric*  md  difftnuM*  in  manj  AkkAA 

BMHIfJ,  Mil  OM  IMa   b«   M  good   IK  BD- 

olbar,  w  nt*  tbo  [Mpubr  plinM.  Tliv  di*- 
liaolin  lib*  of  iMdalisiD  U  disUibnta** 
Iwie*.  Il  KOM  bxk  of  Uio  p(«cnM«  of 
Mdcra  tlfo  10  ih'  f*ci  i!i>t  be  wfao  doM 
MM  mrk  llTc*  eu  iW  Ulwr  of  Mhan.  It 
•liH  tediaribil*  MoooDiic  cood*  xxordin^ 
toOtiiTTka*  nndarod  by  tW  c«ci|>l«iU«." 
Tb(  hiBmi  badcr  to  n-atiin  •tti'iitlna  i* 
BAitot,  «hiMa  career  bfpta  about  a  Imn- 
dnd  }wi  1(0.  Uo  aad  CUwi,  who  "a* 
hn  t««rl;-foiiT  Team  Ulcr.  an:  dDicribfd 
bjOe  udlMr  a*  "ibc  two  leadlnjt  Pniieh 
■IPtKMiilTM  ed  pun  OQimmanUDi.''  Da- 
tmf*  fbB  let  the  rrorpmiiUton  of  ao- 
^  •«  adtincd  to  prodnco  a  choertnt 
^■Mmi,  bm  Uial  of  Cairn  U  mon  attract- 
H  Cadit  ihat  od  tkc  lauor,  fftiAti  and 
M>  ift  commoo  prapan; ;  «iccinlTi->  arv 
Aoai  b}  balkt;  marriage  aid  fanUl;  ar« 
M  nend.  Toung  paMma  maj  ehoo*e 
Mr  awn  eamr,  but  orocmwdlag  «f  any 
ffitwdwi  ]•  to  be  prcTMited  by  oorapotl- 
<*wwimhatlon.  Smmim  and  HiciaUfe  at« 
•HHiipd.  ProhMot  B^  datcribM  iho 
ifnM  of  Coont  Qoir;  de  Mnt^moB  ai 
Atlnccmiipteofpsru  MNwlian.  Saint- 
n^uda  Uht  dnd  Irrd  of  com- 
ai  «Ten  BMir«  uajanl  ihu  tb«  p(«a. 
W  Halt  of  thingr,  aord  ahnt  to  praportlon 
wk  aaa'i  iban  of  bcocGti  to  tbo  icrrlco 
k  Mdtra  Iha  wortd.  Brli^oo  abould  b« 
^Md.BOt  aboGtbed.  and  all  wra  ■bould 
>Vd  wb  olber  aa  btvthen.  All  prlTl- 
t^  Of  Urtk,  (ndodinB  hhcriiaacF.  wire 
hbibcbhsd.  We  And  Saial-Sboan  and 
(Wdir  tbn  emnparod:  "Badt  wta  re- 
mind la  a  wnqllantBl  of  tbe  oHmet.  The 
M  Hwiad  ia  lib  carar  a*  a  man  ot  voalth 
■t  nial  tnfauDoa,  (Iib  othcw  as  a  man 
'*•  paoph.  Tbe  twe  ubstrrtd  todcrtT. 
■Mtd  il*  Uiloij,  ita  di't^opment.  and 
*Mtbl  Is  Sad  llm«n  a  riev  to  guide  bim 
^  U«  «iii1e  «f  iBgaiMting  Uio  worl  J,  mor- 
■Qr  lad  imaianli  illj  i  Uiu  nllier,  regarding 
>b|M|  M  lack  •  Mrtoo  of  blmdera  aa  to 
<A(d  M  inym  baabi  fix  fulDia  focnallMii, 
■lit  d«ptlit  of  bla  tma  coatciotifr 


n«M,  and  dbcovertd  a  law  wMdi  (Umiiibnl 
pirmina  enaUlng  hkn  to  eonnmct  dtdiiu- 
tirclf  *Q  idnl  and  pcrfrat  aocloij,  and  t« 
viplaln  with  nikiliRiiiaiinU  aocurafj  iba 
pan,  pr«Mnt,  uid  fatuir."  Rocojpiliinx 
lliQ  abaurditjr  of  a  large  pin.  of  Fourinr'a 
vritiap,  our  author  mnlnuioi  thai  Itila  It 
DO  nason  for  cDndcmntng  llie  lOcUl  Kbctna 
wbkb  bti  ong>nat(>d.  Cbwplore  arc  devoted 
li>  Lokdit  BUiio,  Proudfaon,  and  to  "  SMinU 
bm  in  WanM  alnoe  Proudbon.'* 

Ocnnaa  sotltlbtn  b  diHiingtiicbed  bf  its 
profunilit?.  "Ono  of  ita  loading  cdiarao- 
teriMica,"  *afa  our  author,  "i»  It*  Iborougli- 
Ij  Dcii-iitific  (pirft.  tSrailiainiuliaEa  U  ban- 
i«hod,»iid  a  fouodttloDMingbi  In  bard,ftbiu- 
low  law>,nwnlt)ngiWC(warilj  from  tho  ptiya- 
■ologSnl,  payehologtnl,  and  loclal  oonatltu- 
Hon  of  man  and  hia  phyvlcal  onTiranmsnt." 
RodlMirtua,  ono  of  the  carllcit  and  ablcxt  of 
Oernian  norialiita,  Hloota  u  tbc  xra  dilof 
•oaonniic  nil*,  which  oiaiic  moat  of  Uiooth- 
oro,  panporlam  and  Bnanolal  cHm'ji.  Thsi>« 
ooiild  onl;  bo  ftlulinluiil  bj  iccurini;  to  lafaoT- 
cr*  "a  dhiTC  !n  the  natiaual  product,  ahlrli 
b«t«a«ei  pari  pom  vlth  Invrfiulng  produc- 
tion." A  clear  tcooant  b  jctrnn  of  Rodal 
dviDOaracr,  and  of  tbo  tinwa  of  Karl  Mori 
and  LaorallC',  the  ma*i  pmmlnont  niumbcc* 
of  the  party.  A  ihnri  rhnplRr  in  ili'volad  (o 
the  pnifenorlal  koplnltiu,  unoitft  whom  Bla- 
msrck  li  nunibrreil :  and,  taiilr.ihc  viooaof 
the  ChriBiioQ  locLallsli  ore  prcKntod. 

TliD  Bpirii  in  ichicb  I*rofe«ior  Elv  dr-ab 
with  his  Biibjecl  Is  most  commcadahlc.  !Us 
book  J9  entjroljr  free  fram  the  partinui  Tien 
nod  Ibu  epithet*  Ibat  we  Snd  in  ihu  wriling* 
»f  ao  man;  of  tlioM  vho  ii«ir  itublaliDm  from 
Ihn  ontaldii.  It  will  do  a  f^nvX  dral  to  our^ 
reel  tho  iKnomnt  notion  that  oodaltHU  ar«  a 
HOI  of  THK»bniiilit  irhn  nr(i  Hniintii  to  ditldfi 
wilh  any  iiov  itlio  ligH  mure  than  tht-j.  and 
10  Uii>tiiij;iii><)>  lhi<  vi«w8  that  »oiiir  »iKnn1iHt* 
hold  on  iiltivr  mibjcctH  frum  tiiH-ikliniii  it>«if. 

Taic  Ttmiuunji  or  tm  .VninovDACit  B«- 

UlOa.      lly  n,[VT(>H  IIlRT  MKRr.llU.  M,  D. 

Kmm  lliv  TninKnelioii"  of  (hr>  Mtinirna 

Swifly  of  Npw  Yutk  fur  IBSS-     I'tvu, 

of  L.  S.  Kortef.  Kf  w  York. 

Tbi  AdiruDdnck  lloiintaioK  li«r»  a  mott 
tluu  local  reputBtiim  m  ihv  happj  hunting 
grosnd  of  IhoM  who  Snd  in  "roojCliiDg  tt" 
tbe  panacea  for  bkwI  Mrthlj  ilU.  W« 
bate  read  niudi  «t  (lie  tbnlUng  lin)«R  wb^a 
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DMd  MvagN  nudi  ihvir  tdiotti  ring  wilt 
|[iridnd  GfiM^  and  *n  landliBr  *>ili  Uia 
louHita  l!ui  |MM«  anj  Uvir  difii  gire 
M  tbo  lorgr  of  d«ep  ir«oiI*.  Kow  Dr.  lier- 
^tSiun  has  uben  up  (hv  natural  tiiuarjr  of 
)  >ililernes«,  uid  k  thn  flm  to  gire  iw 
ebunctcristiot  irtili-b  dUtinguiiih  Ibla 
■1  ■  wliuls.  from  tliv  turromiding 
ouulry,  ftnil  (a  pitvent  with  ■cieDlifiu  m- 
nntc]'  tlio  )i«culi&riti(M  of  iu  t&una  uid 
Bora. 

The  flr<i  chajiwr  ircau  of  ilia  loowion 
l^ud  bounitoriM  uf  llie  AiUivmlocks,  geo- 
I  hisUry,  topogTK|>hr,<li[iiA(r,  gi-uertl 
(oklUNii,  liotajiy,  uA  (aunAl  pwidun,  and 
CQDUilii*  mufh  that  !•  of  ){>.-ikt*J  iiiUTCMl. 

The  kutlwr  »«y» ;  "  Kroiii  «  ^euIu^iaJ 
■Uud-ixdiii,  thd  AdirondavlM  *i«  InMiMiing 
I  omnLniting  ona  of  the  f«»  iilMuta  Uiat 
tboTO  tbo  level  of  lb*  mighty  coiiti- 
ItwnUl  itoi  prcilouB  to  Palroiolc  tiioa.  lU 
I  Arctucan  ahorca  vcre  viuhrd  bj  Iho 
VSTM  of  eooBtlew  agu  bcfora  the  uudcr- 
■trau  a<  tbo  lower  Silurian  ircrD  de- 
dwd  upon  tbeni,  eatomUng  and  prc«crr- 
;  many  o(  llic  ttHoUto,  brMhiopodi,  and 
_  rlher  curigui  iahabituiM  of  ihni  vmt  ocean. 
'  Ihi«  loner  Silurian  «inc  m»rlH.-d  the  iborc- 
Uiw,  ao  to  ipeak.  at  tbo  ancient  Ulond,  and 
oon*i>ta  of  F<Md*)ii  undalone  ind  the  lime. 
ndu  of  tbaTienton  period.  Tbau^h  broken 
■nd  intirmpUtI,  cnougb  of  It  BtiU  remaiDi 
10  afford  ui  tantalizing  gUmptcs  of  the  Ufe 
of  the  time,  lom  impcs  of  fngsMStu;  chap- 
ter* that  cucatlliitG  but  a  half-told  atOTf  to 
Cidte  oui  imagination  and  rvpnt.'' 

Aa  to  the  forms  of  the  tnouutaini.  tbey 
aro  Id  no  aeose  a  chain,  but  co«siM  of  more 
or  1iM«  irregular  groups,  bobtod  pcaki,  and 
•lloH  nngct,  having  no  rfgnlar  trend,  con- 
forming  \fi  no  definitt?  aiii,  and  eloping  in 
kll  puHib1«  dirattioniL 

Tbo  vutire  region  l«  vtudddd  with  tiun- 
I  of  bi«uUful  take*  of  rarlnua  kIma  and 
3tplhj>,  l«o  ol  Uipm  upwanl  of  four  tiiou- 
•and  rp*t  aboeo  Ud»-ie<oI.  Under  iho  h«Bd 
of  "CIlmM*"  Urt  writer  aptaka  al  roiho 
Icnjctli  of  llin  nipi«oi«1uji7  of  the  reftion, 
and  Hatra  Ibat  Ibo  nieati  annual  rainfall 
cXDcvd*  that  of  moal  portiani  of  Iho  Stat« 
bgr  about  Arc  tnijirii.  Att«r  diri?t)ltiK  upon 
Iho  <auaM  wbioh  mtt*  to  lower  the  t«niper- 
ature,  bcreaais  the  httmiiiitT,  and  promote 
great  luiariiuiice  of  TegelAUoQ,  bo  tccauDU  , 


the  lingular  fact  Ibat  matur  chifatfteri#tlc 
muili-pUnt*  grov  upon  ttie  hiljwi  aan. 
mha,  aa  the  nniUlkdit  prxriawdy  dMeribad 
lend  to  produw  npun  tbea  th*  effect  of 
manilit*.  On  tbo  very  lop  uf  Mount  titiei 
a  number  of  thoao  awamp-plints  hai-e  bcaa 
ftHind ;  a  matter  of  wpocial  interest,  u 
ihero  ar«  no  tt«o*  to  pnitcM  Ihtm  froan  tbo 
aun,  and  ilie;  fpow  oa  iIm  Ofitai  aumqilt 
nparl;  flvo  tbnuaand  foM  abai«  lide-lrreL 

In  "  Botany '  be  uuimwale*  lhErty4wo 
■pedes  of  farail-li«<M,  hfij-atTon  of  uadtr- 
abfubf,  and  one  bwndiad  and  avrtaiy-ci^it 
of  th«  nio«t  notlcotblo  fla>«rln|t  planu.  A* 
to  th«  •■  Fauna!  ro*ltStw,"  bo  la  of  Ltiu  spiD^ 
ion  that  ib«  t#iap«nluT«  alono  woald  abow 
that  tlie  dUtrlct  bolong*  to  Iha  <\it<lia 
fauna,  and  a  nurabor  of  Ibo  raddeM  hMl 
and  laammala  am  eitod  lb  wppon  tA  lU( 
Tie*. 

The  other  five  ihaptcr*  ate  ghw  lo  Mam- 
malia, Atc*,  RepiUla,  DatracbU,  and  V\ik*M, 
mpcctlrely.  Of  the  "  UamnMlla  "  fonj4«» 
•fiaclea  are  rniuner«l«(l,  bal  the  flnii  part 
rad*  with  llie  conaldcratloa  of  tlic  eamllwa, 
and  coDilllulca  a  moil  ImpulaM  otigbul 
contribution  to  the  Utcraloro  of  Konb 
American  miunmaU.  Wo  bate  grown  ao- 
cuRtomnl  to  the  modem  ioonociatt  bauuing 
all  patha  of  learning,  and  now  It  ia  Or.  Met- 
riani  who  rob*  iii  of  our  timc-bonored  pan- 
ther, the  bloodthlTHj  moiuler  «f  the  detp 
wood*.  Xot  that  be  tako*  bla  entirely 
awBi,  but  be  only  lets  bte  do  moat  fovful 
leaping  to  utiafy  our  old  Wd.  n«  taya 
the  pinthcr  bi  an  airant  coward ;  ilial  be 
in  not  6cm  unl«M  be  ia  woubdnl,  and  tiir- 
nvred  al  that ;  be  doM  not  clitob  tit«*  •!• 
ct'pt  at  Ui«  point  of  the  bayonet,  a*  It  «««, 
and  he  doon  not  acrtam  Rtcun*  dmt  end* 
the  blood  i  at  b»at,  It  b  the  tcatlmey  at 
the  moat  reliable  hunter*  that  be  nrelf 
makes  any  nolao  at  all.  But  be  <bea  oat 
porfupini-n  until  hla  mouth  brJallM  with 
quillii,  and  he  does  catcfa  deer,  ovoi  if  bt 
has  Is  make  qnit*  a  Jump  to  do  it. 

Lack  of  space  ubliffa  w  to  n\rt  ib« 
reader  to  the  book  Itaelf  fur  a  farther 
knowledge  oJite  oonteIlt^  which  oili  abwH 
dantly  r^ay  pmual,  and  will  <anfinn  «bat 
indeed  is  apparent  IbiQughout  tlie  work,  that 
[ho  author  it  thoroughly  aoquainled  wiUi  Ua 
aubjeet,  and  writra  about  it  la  a  aiyle  wbicti 
i«  ftl  ouoe  outenatnlag  and  lanraetiio. 
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DruAMO-BLacnac  VMnmRT.  A  ii^rlu 
•(  LmHtm  bj  Brvrtrnvt  P.  Tnoimox, 
IMtaMc  of  BxpcriveDlal  Pti)wn  iu 
CnlnnttT  College,  BrirtoL  KewYuik: 
D.  V*a  SoffTud,    Pp.  818.    Prioc.  W 


Tvu  UuM  MMitko  to  ibe  Sdeooc  8arlcs 

4*k  aith  K  TwWty  «f  maeUiie  whidi  haa 

N  n|Ul}  utaiNid  premlacncc  that  tnr 

larMU  li«T«  y<4  btw  aUo  to  gain  an  adc- 

q«l*  Un  ot  iu  fonM  or  prtndplo.     Id 

tt(  IM  of  iWm  bcluno,  on  "  Tbo  Dynuno 

k  lV«fy,"  ProfwBorr  Tbompson  prapofod  a 

MrfM  at  itjBwnoa  Into  tbn*  olaaMS,  ao- 

«dta|  M  iba  B»oT«nittit  of  ilidr  atnAnma 

h  A*  Ml  ef  eUctrlcal  foKC     Bo  ihon 

Mik  ^  At  oondltloiia  on  vhlcb  ibo  amount 

rfl«NS*wUdl<ltpMid*,*DdihowcdhD<r 

b*t  hUnhMM  «f  Mdl  I*  compatible  wllli 

I  at  iho  other*.     In  n^pccl  U>  the 

I  «f  abo,  be  CBlctilatra  that,  if  the 

lb  <f  a  maehtiM)  !■  inrrcBK^l  n  (Jmei  Id 

law  4ln>f(Mk>n*,  Uie  cffidcnc';  will  Ik  in- 

OMtl  ■•  tluaa.     Cadcr  "  Iho  DTnanno  Id 

Ibtte  "  b*  ha*  deacribo]  Ibo  BrnrngcmcnE 

ifAiWNnl  etenwnto  m  Ibc;  appear  Id 

^ptAbua  of  a  laige  iniiDtM*  ol  proml- 

M(  riMttUan*.    The  tUrd  lecture  mii 

M  Ibc  prindplci  on  which  i«  baud  the 

■flifBMl  o(  the  dfnamo  la  coavertlng 

AiMMg  of  flsrtrio  ciumto  into  the  eu- 

«prif  mwiianiiBl  motion,  and  coDtains  a 

te«Mralio»  o(  tba  BMtbiiiiiMltcal  law  of 

'  «f  the  djBamo  ai  a  moUir.    The 

t  i*«eU  aspplSod  irith  illuamiimu. 

Imii  GonKnucT  ik  Ili.»oi8.  Bj  Atnnr 
8aiw.  A_  B. :  am)  Locil  Ouiuwivt 
n  PuixrTLrAXtt.  Bf  H  It.  L.  Gould, 
1.  &  Pp.  ST.  Price,  so  -xau.  Locti 
GftraxKHrr  m  llKBi«t9i  «xp  lac 
Xowwaw.  Bj  bncAKO  W.  IIkiii!i, 
jL  a  Pp.  33.  I'Tic>^  »  ants.  Balti- 
«■>• :  JohM  Hopkiw  CiiiTemIt;. 

Tutt  paopUtu  b«tei^  to  the  wriM  of 
*Mm  tk^tna  I7nlr«tt>t7  Slwliaa  In  Bit. 
tmM  ma  PoBtfaBl  S«^DO^-'  and  aptak 
^  lor  th*  iMaeUdd  *alu«  of  the  plan  on 
itkfc  tha  ftMllM  an  butd.  The  pBper  on 
niMio  tktmt  how  tb«  Kuibmi)  ooaiuiei  u( 
Km  BuIm,  bdnf  Wttlod  front  lh«  South, 
Mm  tcpulwd  on  tli*  VlrRUa  plui,  in 
lUek  da  «owii;  U  the  ehkf  faeior  and 
tW  tenMlilp  U  ItulsniQi-ant ;  wltlU  the 
wnUta,  Klllvd  Uicr  from  X«» 


EosloDd,  wero  otpaiMtA  on  the  yew  Eng- 
Uq<I  plan,  with  the  townilup  u  the  prind. 
pal  funor.  The  two  (7«t<cna  bare  met  and 
Mnigglcd  for  (he  maner;;  iba  New  Bog. 
land  plan  I*  prcTallltiK.  and  now  oulj  abcut 
oQo  fifth  of  the  eae  bunditd  and  two  ooan. 
tics  in  the  State  dbg  la  Ibo  old  munlj  h^ 
tent.  The  hiitor^of  thedcrclopniaitof  tb« 
PcDujrlrat^  a^itcm  b  nan)  compileMad. 
A*  It  nand*.  It  oi\nipl«s  the  nbldio  erooad 
between  Ihe  Xen  Engloid  loinithlp  Dod  the 
tkialhtva  eouDtf  K.Mit^'mii,  uid  aiiiu  at  a  par- 
iKton  of  poiivr,  for  th«  tt-miti  oF  wliich  we 
tniiit  reffr  to  the  pamphlet.  Thi-  urgnnlu. 
tion  tn  Iftobtgan  ll  »  IraMplnnlatiou  of  the 
New  £D||land  «f«lem,  with  uniinpurlant  dJt- 
fervDon.  la  Ur.  Bomb'a  pipo,  the  Uiebi- 
(^iplam  la  compared  wlib  thai  of  etch  of 
tbe  older  Ea«t«m  SiatM  and  with  the  ^s> 
temt  whidi  have  been  or  are  boiiig  adopted 
In  tJia  cilior  Stale*  of  the  Wctt  and  .North- 
Kp*l,  InetudlnK  tbo  newor  Territoriea;  and 
ilir  jtrwluat  lulroduellMi  and  Krcwib  of  tbe 
tnwiuhip  (jKvm  In  the  Southern  Statei  U 
noi'ie'id. 


Tin  ikruou  Auma  mi  Jiwh  HroM  xna 

DtntIKO  lUX  UlDDUl  A«K«.  Bv  U.  J. 
FcBijiDXS,  rh.D.  Daltlmor*:'!).  Utn- 
Rimn^i-r  k  t'o.     Pp.  S4, 

Foua  nlilionv  of  thin  cMaj  hare  been 
pilbllBh^il  in  Gcnnun)'.  bill  this  a  the  fint 
lime  it  huH  bt'cn  gi>cn  in  an  Engtish  dresa. 
It  pTVBeats.  In  a  rapid  rievr,  llic  n'cord  of 
what  the  Juw«  B<4iieT(K]  fottbeadnuiMtiieiit 
of  manlcind  during  Ihe  tii'riad  indioited  Id 
the  title,  bj  their  labon  in  literature,  phi- 
loiophy,  tcienoe,  and  art  Their  lobooti  Iu 
Eumpe  were,  it  ia  cluinrd,  amoing  ilio  butt 
of  Ihe  period,  end  were  atleadcd  even  bj- 
thc  ChritiUn  elergr,  beoiitac  ihey  turelihvd 
almoBl  the  ontt  means  of  n>f>tilal  culture. 
DaTinK  DO  doclrinal  [beolog}>,  ihe;  were 
able  to  pursue  crerr  bni^>h  of  shidj  Ull- 
Irammelcd,  and  tlieir  litemlure  I'  rich  in 
the  fniit>  of  their  mnnj'-ii'li.'d  work,  pnrlle- 
ularlj  in  |>lii1ow>ph7,  etliie*,  nialliematlcsi, 
atiTOnoraj,  and  hj^ene.  Down  to  ilio  thlr- 
twulh  century,  llii^  "  fur  nurpaMcd  thctr 
ChrlKisn  contcioporBriMi,  as  well  in  point 
of  iatellNt  at  in  all  the  scieuees  haiing  an 
importsot  bearing  on  life."  Thcj  ronirib- 
al«d  TOUob  to  the  reriial  of  loamin;  in  the 
WmI,  for  Ihej  undoralood  tbo  languaget  in 
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uttirh  ilip  ancipni  bantlnp  km  «uil>nc«d. 
tnil, "  bail  U  not  b««n  for  th«  ^dTcvU  at  Jaw- 
lilt  tranoUlon,  b  ll  qulU  llkalf  that  t)i« 
darkncm  of  UiO  Eulddlo  m^  nxmld  baTO 
«nivlop<iil  im  «  Rooi!  v-htU  Ignnuf."  Tlwy 
mm  al«a  acllve  tn  llic  arti  uut  Iridel,  ind 
carrltd  on  coiamcrcc.  ThcM  tUUmeoM 
uo  BM  bare  uicnlana,  but  arc  iwljilncd 
br  ftbimd*nt  dtatloii*  and  rcfcnaDo  to  va- 
thoritle*,  «Ueh  thUj  coimtiluw  Ibc  bulk  uf 

Ltn  AouBii :  A  C^arm  a  Ouct^l  0*- 
ouHir.  B;  Wabum  Cfiiam.  Wtttona, 
Uinn. ;  Jonca  &  Entenr,  PrinUn.    Pp. 

LiKt  Aajuenz  U  Iho  noma  glTca  w  • 
bodj  of  w^t^r  which  u  nippoMd  to  hare 
been  fonnpd  in  the  huin  of  iho  ttcd  Biircr 
of  lb«  Nerlh  &u:I  of  Lake  Winnipeg. during 
the  iaaX  nwlting  nA  raocMUO  of  the  Ice- 
ib««t  Ucwwtd  bjr  tbe  •hor»'1ine  tt  tu 
17S  Diil«%  in  a  Jired  Gne  1(1  nilci,  ftom 
■Mtih  lo  soulli.  At  lu  gtvslcBi  height  iu 
ouilal  WM  abuut  1,0as  fcvt  aboro  the  mb, 
and  «M  ihi-n  llirocigh  lbs  Talle;  «f  the 
Hlnneniui  Kivor,  tbo  flow  to  (h«  nonh 
whldi  the  rl*ai*  of  tbe  Tallcjr  now  take  hav- 
lOit  iMvn  reni«ined  el  that  time  by  the 
(blcknuu  of  the  continental  Ice^hvcL  The 
olucldathig  of  thcii«  h.TpoihMra  ll  aamn. 
[mnlnl  bj  a  iludy  Ea  d4Udl  uf  tlio  j^logical 
tcalurra  of  Ibo  dlMrlct  iup|)»«d  tu  hare 
bG<«  occnplod  b;  the  lake. 

Tm  TnoQrom  ItooK  or  Bms.  KJiicd  br 
BOKiTio  HxLT.  It.  A.  1-hlladeIplda:  D. 
U.  Brinton.  Pp.  122.  Pric«.  is. 
nna  b  the  Mcond  Tolumn  of  llie  "l.ibnrj 
of  Aboriginal  American  Ut«ratur«"ot«hicb 
Dr.  Briatoa  hu  undetukan  ibo  pubDcition. 
The  book  UwU  U  an  nboriglniil  cnmpotliJoD, 
|»rtlf  in  the  Mohawk  and  putI,T  In  tlie 
Onondaga  lingungei,  and  comprfan  th« 
■pMCh»,  •ongs.  and  olhcr  eetvmonle*  which 
oostpoced  the  praoecdingi  of  the  rouncil 
when  s  denaMd  chief  «ai  lamented  and 
bit  ncwMin  ww  intlallod  In  office.  The 
ritual,  whidi  Ind  been  pt«Mrn<d  bf  tradl. 
lloo  (or  a  fiertod  of  iinknnim  duration^  wm 
Kdiimd  to  Briiing  at  about  ihc  middkot 
the  laat  ocsttuy,  when  manjr  of  tbe  cwm- 
b(»  of  the  Iriiitfl  baring  learned  to  write 
la  the  otthogiapby  deriied  by  themlMton- 
mImv  ih«  ddtA  of  Uie  p«M  ewttca  dii«c*ed 


He  oampMttlan  b  thM  fonn  (or 
prworrsllcn.     Coploe  of  one  pan 
work  w«c»  obUlMd  hj  Sir.  Uite  fnn 
Smobe  JohDMHi,  Speaker  of  the  Creal  Oci«» 
dl,  end  a  ilteModuK  of  Sfar  WUIian  J«i» 
•on,  and  Chk(  John  BsHi,  Semrd  Em^; 
and  «r  tbe  other  pan,  froM  the  iai 
Daniel  La  Fort,  of  Oaandep  Ca«thk 
aidei  iho  rTlnd'book*  in  thalrgi 
Engliih   tmnslnlian*,  whh  gl 
noten,  (he  volume  eontabu  a  bbHetJ 
InKiuoii  nation  aad  leepe,  an 
iu  polieir,  an  aetouat  of  the  ori){fai 
l<o«tiiou  of  iliu  booka,  a  revUw  «f  IfcA' 
toricat  tradition*  of  tbe  nuios,  aai 
analjtte  uf  the    Iroqieeto  laapugti.    Hi 
book  is  one  of  ervat  elbMlegieal  nlac,  h 
the  lybt  it  <aue  on  tbe  pottlkal  wmI  eccU 
life,  as  well  at  tbe  cbamotev  tad  eqadQ', 
of  tbe  poopU  witli  wh«ai  Horigfaiaied. 

"Tm  Ilewoorime  Leion."  Ed)tt4  I? 
WiLTu  WiLblAiu  CovL,  M.  D.,  and  Ae- 
fociaid^  UontUjr;  Jul;.  liM3.  F^ 
7S.     Price,  per  year.  %4. 

Thin  1*  the  Ant  nnmber  of  a  new  vapi- 
line,  tbo  intended  eharacler  of  uhldi  Ij  I» 
dlcated  br  lu  name.  It  ooBlalna,  bvttte  * 
poetical  ululnlor;,  nine  coatrlbnted  arlldM 
on  (ubjccU  of  dleea*e  and  traaDarat,  cdL 
tOTJal  artielea,  itolee,  and  proeeedlnp  (1 
homcropathlo  todetU*.  Tba  ediloe  repetti 
npan  a  kmd  of  eiectlca  he  ha*  lake*  aiD«B| 
the  practitioner*  called  faonaopatlik^  fer 
tlie  purpute  of  deturmlnuig  to  aliat  cslot 
they  adhdiv  lo  the  onpnal  priadplea  of  Ibl 
school,  hi  wbidi  th«j  hare  been  aenMed  ol 
indulging  a  {^rowing  lailty.  Bo  far  as  the 
"  retiinu  "  Iwt«  come  in,  the  laajoaltjr  atOt 
a[>|iciir  lo  "  (ontinue  to  believe  la  niGniMil- 
tuala  and  dfiiiunlntinn,  tbej  rtill  Iwlien  la 
thn  law  of  <iinlUr«,  auj  rootiniie  to  benac 
the  Rinn  who  dedarol  tbe  fact  anil  pra'cd 
lu  trulli.'* 

A  P«*cT«c*i.  AntiBoinic.   BtG.  A.  Wtin. 

wonm.  A.  H.,  and  Re*.  Tnoau  Ilau 

I>.  !>.,  I.K  D.     Itoilon :  (itna,  Qfatb  4 

Co.     Pp.3Al.     Price,  tt.io. 

Tnxs  l>  much  that  ie  new  in  ihl*  book 
•aeenpaicd  ^)h  the  orithmeties  of  teti  jciA 
ago,  noubl}^  in  the  arrangement.  Aflwl 
page* un " Numbei*,"' Dedmal  Fnclka ' 
tm»X  onoe  inlroiKred,  and  are  explahwd  hf 
of  tbe  dtelitcaw  of  CniUd 
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Mpuato  chapl«r  betas  £'<'**■  M 
'  tofie.  Tbtn  (oUo*  Uio  Four 
[  ftfu-r  them  "Uctria  Mmmtw." 

dufxcr  U  on  "  Obwidwi  Ftae- 
d  "McttMOM  io  ComoNH  Cm" 

I  iTitaaii  an  uncccaMot  wUcb 
a  to  inprMa  npon  tb«  Tooiiftilul 
b  ■WiiwiM  u*  M  abmnl);  faifo- 
I  ilwliml  ■yaUn  m  BriiMi  roaae j 
n«TaDi«Di  ibu  laMTiOM.  Th« 
net  of  tkt  oM-fublanod  Im- 
bat  "  H*  iaUDifod  to  MDTGj, 
■  grMt  deal  of  aoainM  >nd 
;  (o  that,  by  maau*  of 
Ik*  book  b««oau«  o  book  of  rof- 
nas;  phftkal  and  matlicmukal 


HarToarlsu.  Bj' Unar  J.  Wi«- 
lf«*  Tark :  O.  P.  Pimmoi'a  Soiu. 
inoatruod,  «iili  Uap*.    Price, 

naiBIT  and  acctfiUblodcscnpiion 
YdlowBUuiD  mLcrrn- 

i  to  Mainoili  liM  ipriiiga,  (be 
lh«  calumata,  Um  «- 
Mbor  featnrca  o(  thla  kndof  ma- 
e  path  t«  abeot  I,AOO  nnlaa  from 
t  by  *«r  ot  the  XorthcTO,  aiid 
1^  ibe  Cnioa  FadSc  Bulivad. 
PmUo  raad  oarciw,  or  wtU 
UTJ,  puaeagm  diranlj  (o  tlie 
TatlowHanePtric  brwKfa,  Bblle 
.  FMtte  »IU  •*«(!*«-  then  bf  110 
bam  BwT(T  CuloD.  The 
I  paik  and  bkck  U  fren  tin  U> 


mMiun  laauRTT  r  BjrCKiaua 

eK.  I>.  Ilutrof^,  OooiL :  Clue, 
4  Co.    Pp.  al. 

raibor  bcUeTM  that  tiMcdIutj 
I  b*  Ukta  aecMoU  of,  "altbougb 
Ma  too  popular  m  an  cxoiae  for 

b,  Arooith  Igiu'anw  or  deaign, 
bactm,"  bat  that  iaoanhyU  larg*' 
tid  b?  la(«tnparaaoo,  orerwork, 
land  BaB7  otcr-Mnnalatiog  ioda- 
kaatkaa  Ufo.  The  caoape  from 
«  pKpaivd  tot  hj  proper  iD»r. 
I  mUvuIod  of  t«npcru«  in  sll 
I  bf  cMMarMniug  the  datcrfent- 

•  tb«  AffMl  tis. 


CUKMiBTsr.  Isran<iikxi«  amp  Oiiauiir.  WItli 
EtpcrimtiiU,  lly  Oiuhi.k*  I,cii:dOK 
Uloxau.  rrtifciwr  ■>(  f'Ui<in»tr7  in 
Klujt'*  (;olli-e«.  Luiiilnn.  Fiflh  cditlcio. 
I'hlliulcliitiiii;  r.  llUku(«u,  Hon  Je  Co. 
P].,  fl4U.     Prior,  H. 

Il(.oxAx'8  "  Cbvmliii7  "  it  a  eeaprw- 
bcnilT*  test-book,  lotondcil "  Ut  gin  a  dear 
uiil  ilnipla  dwcHptloB  of  the  rlnncDU  and 
ibatr  ptndpal  wmpouDda,  and  of  tba  <ft«tD>- 
eal  pitiid|doa  InTalred  la  acme  at  tba  otoit 
bnportaiit  bruicbci  of  lutnutaptDrr,"  Tho 
book  I)  »d&ptcd  Io  bcglDDcn,  luid  ib«  mora 
■pocial  parlii,  Uial  Ibit  p-Doral  iinidmt 
would  irlnii  to  omil,  aro  pul  la  tinall  tjp«. 
Tlic  promtM  b  rvRird  to  tcchBologloal  wb- 
jccM  It  «4ll  kepi  In  treating  «f  the  citno- 
lion  of  tlio  icTtral  lucful  mctali,  of  glaH^ 
pallor7,  bulldlog  malcri&U,  nplotirM^  Awl, 
ornpuilc  djM,  lugnra,  animal  cbcmuti^,  «(« 
Tho  Tolumc  coDtsina  a  Urge  uuiuber  o(  cutt 
UlDatTBUvc  of  ibo  eiTwrimanta  introduoed, 
and  of  tho  comnwrcial  |inHi«««  dewribcd, 
and  lU  tablo  o(  conlanis  ii  niiidi.'  rrry  full, 
>o  w  to  otfonl  the  ■todcnt  a  mmna  of  kU- 
cxoiulaadon.  Tliii  now  «iUtJan  "  baa  bMn 
MTctullf  rctbnl,  gnd  aome  alloraiioiLi  have 
boen  nade  in  tho  tbeorotkal  poitiun.  to  bring 
It  loM  barmcni;  wlih  modem  ilcirii,''  Tbo 
Toliune  ia  about  cquoll;  divided  betwoco  or- 
ganic and  inorganio  dmninr^. 

UjHiijkL  Of  TjxtniRMr.    X  CompleM  Ontd* 

In  ooUccliog  lad  prcicrrlng  Blid*  and 

Mammala.    Bj  C.  J.  Hxmum.    Illua. 

trai«d.    Doaton:  fl.  B.  Caaaioo  1  Co. 

Pp.101.    Pi1ee,tl.sa. 

nin  little  book  MniuitN  of  dir»ction« 

forMllMitiiig,(kiniiiii^and  ninutilliig  birdi 

and  nuaauit,  ao  ibat  tbe;  maj  b*  not  only 

omamcDlal  object*,  but  alto  ut«fiil  for  tbo 

aUady  of  natural  hiaUry.    Tlie  lait  chapter 

la  on  "  Mounliog  lUptllot^  Balnoliiaoi,  and 

Ftahoa." 

RcTisTi  Bt  AcnicfiTcni  (B*vicw  of  Afr 
liroUun),  Hivomva  P.  Dk  Aiutf,  Di- 
rector. Augnal,  18S3.   Batana:  LaPnv 
paganda  Lllcrarla.    Pp.  8!. 
Tn«  *■  R«fTlc«  *■  In  tlip  nionlhiy  orpnn  of 
a  drcin  of  land-ownoni  of  Cuba,  and  oimi  at 
tbo  dnrvlopmonl  aod  Impmrcnipnt  of  tbo 
agricnltuial  rtjiourrrt  of  tho  lalnml.    Tbo 
contcota  rcliilc  prrfomioantly  lo  the  culU- 
ration  of  «iignr-cBnc!  and  tbo  manufaclura 
of  aagtr.    An  article  ia  nlio  pubtiihcd  on 
tbo  coblntloD  «t  tho  eucalyptnt. 
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Brai)i-Bbit.  Bt  J.  Lboccabs  Comomi,  H.  D. 
K««  TotIc  :  '0.  P.  Pauum'i  Son*.  Pp. 
lOS.    Pt{c^  t). 

Do.  CtiKxiKa'a  lrmtiiii?iit  at  lM«  bnpor- 

Uul  8ultJ«icl  coniiliu  fine  <>(  u  cxUBlnaUaii 

d  tbc  nature  uid  tilii-Quiunu  ol  sleep,  and 

«(  Ui«  TfUlion  it  iLe  lilood-supiilj  lo  tbo 

BcUritj  of  Uio  brain.    Tlicu  lollav  wnM 

ItnoiJonl  dicwcion*  in  R«trO  l«  *l««piiiit, 

Uil  •  ditcuuiuii  uf  tbe  uKliiro  ot  (Oifral 

V*t{«tiM  ot  l^wimiiia.     Fiaallt,  ■onio  mcth- 

ltd»  of  liiiiilnifhing  tbe  ocrtbral  dtrulatlan 

Lai«  4«»»iboti,  un«  <t!  ihtm  being  ilu  "<»■ 

Ftolld  lRiM,'*«ii  IniC'UtlanofthsauihOT^for 

tlw*enlnK  the  nupplj'  of  blood  thnnigh  Ihc 

I  eu«lid  fttiorlco. 

On  tm  CoxMftfATiAM  or  Rni.tii  Ekisot. 
Bj  C.  William  SikM(s«,  V.  \l.  8.,  IXU  L, 
Blc  Willi  111 II KinilociK  liUiidun:  ll«fr 
i>alkui4(;«.    f|>.  111.    PH»>,  ei,1B. 

TKUToInnw  contniiu  Dt.SIriticiu'*  Itojtl 
'  Soctejr  paper  on  thb  aobjcct,  Ihc  (ubftance 
'«f  which  I*  Included  In  hb  ftttldc  cntitlrd 
"A  K«ir  Thnorj  of  iht  Bun,"  published  iii 
l]ip  "  Uoothly  '■  for  June,  I SS2.  Other  pnpi-rn 
or«s  iMtiTJ  by  MM.  >'»J*  and  Him,  T.  Slenj 
Ilunl,  C.  A-  Voung,  and  olhvnl.  rrilicisiu;; 
I  U*  Ihcnrr,  and  Dr.  HciOfiui'B  tPl>Ileii  M  the 
mc^  There  is  alio  u  pnpcr  "  On  Elvc^ri- 
cnl  Di*ehat|^>  In  Vacuum-Tubeti.  ind  ihtrir 
BcUllon  lo  ftJat  rhj-sic*,"  being  nn  eitmcl 
frQiQ  a  pinidenlial  nddrcM  bj'  llie  aiitVor 
before  Ihc  BriUdi  AfBodaUon.  The  i)p|>vn- 
dix  compriHs  a  paper  mitllvd  "  Un  the 
EImuHo  Fumatie,"  by  O.  VTilllain  Sicmcnii 
sod  A.  K,  Duntin^on:  one  on  "Siiulight 
and  Skylight  nt  BlRh  Alt!tiide>s"  by  Cap- 
tain Abnvy ;  "  Remaiiia  cf  I^f«Mior  l^ag- 
hj  on  Cejilain  Abiit-y'ii  Paper  " ;  and  "  Ili«- 
lociation  ot  AtlcniiaWd  Coiiiponnd  GnMrt," 
bj  FrafeMor  Lii-rin|[. 

A  H(W  TnnoRT  nr  the  Otitaw  or  fipKcm. 

By  BtMJtHIN  <1,  PlRKI*.      How  Yoric: 

PoirlcrllWellh.    Pp.  S78.    Prio^$l.oa 

Thb  author  fint  cianilnoi  Darwtn'l  iho- 

,  otj,  and  eiiddTOr*  lo  abov  thai  the  caofo 

It  aadgna  for  ihp  produetion  of  nen'  npcciei 

*T«  InluSIclenl.    Som«  of  liiiarKUmcatu  an 

b«Md  «a  lh>  QOn-produetlon  of  no*  typca  in 

rcesnt  liniti,  uid  on  Uid  Kivat  chanfoi  that  tho 

apo  of  UMlay  would  have  to  malcc  to  ifielvp 

laito  iIm  man  of  to-day.    Be  next  diwuwM 

I  tha  natnra  of  life,  and  tlio  dtftweniw  t)» 


t*«oa  hutnaa  and  bral«  life.  A  chapter  U 
dcToicd  to  tlie  queailou  of  ibo  eslatenoatit 
a  Flnt  Chum:,  whii&  tbr  anttior  b  dlipoaed 
(o  aniiwur  ta  thu  affinuaiii*'.  FioMlly,  lie 
propuMKi  hia  new  theory,  ntuili  ia,  tliat.  a< 
"  otviy  iiTin^  urganlini  nUUn  faistoriu  timt* 
ku  nquind  a  rweptadr  or  mxlTii  tor  !u 
conoeption,  gradual  dorchtpiBtBI,  and  Bml 
bittb, .  .  .  tr  f p«dM  art  t«p««duatid  bj  lUl 
oi^lnary  proc«a*,  than  It  i*  t*\t  to  eaKdait 
that  Uhij  nnul  barv  origtnatod  Ml  by  tt 
'bdu«d*1  MrlK,'  but  by  aa  tHrvorJaml 
gmtraii«ii"—*lMX  U,  tho  SrM  nuimban  el 
each  Bflir  apMtM  'uro  produetd  (»>n  1 
niolh«r  of  anotbcr  qwcl«*  by  th«  indocact 
of  •  "  dlrMt  <rMtlT«  faiaiii"— I.  c,  by  a  axt 
of  mliaculeui  concqiiloii. 

Tat  Aiinto.tN  Cmrata**  UixrAt.  PnllL 
Tli«  ^'Utteiionx  of  QoTctsnionu  {Sum 
and  F«d(r*l).  By  Wa«ntniinmO.Fii«B. 
Menr  YoA:  0.  F.  I^itnaa'*  Sem.  Pp. 
1*1.    Fi{M,tl- 

Tni  puipow  of  tliia  MriM— 1«  imIcs 
(.■it<Mn»  at  latg?  acquaiattd  with  lb*  tfaiMy, 
functions,  and  op«raUon«  of  tfas  SUM  mi 
nationiLl  f^emmmt*^  and  oltli  Ikitr  t<|hB 
and  diitioa— In  admirable,  and  the  aMMp> 
tii<n  ot  the  invml  book*  b  *cll  adapted  M 
faithnr  It.  Tbo  pTMcnt  volvnic  titou  of 
ptotecijon  to  Ufa  and  prapeny ;  tb«  fnii» 
tloa*  of  lbs  Foderal  GoTommcnt  fat  die  net- 
ton  ot  war,  fordgn  relalta—,  regnlMka  ef 
coniincTO,  MtiiraliMlfan,  pwlofcw  laA 
poxt-road*,  Itidiana,  tbe  pulillc  tandi,  and 
patent  and  oopyrlgh  law* ;  tlw  fimctioas  of 
the  SlaU  gtncnmcat  in  roftrmioii  locac|ac»> 
tioni,  oduoulon,  «b&tii«lil«  iuHiiittkw,  and 
Imtnigntion;  and  Biat«  inaiiMt. 

Du.  B  C.  Txvst's  Laws  or  IIui.tr.  IdiUd 
by  Dr.  S.  Wolttuiko,  Tranalatd  aid 
Iroprared  by  Buxisr  Korr.  BrocUyn: 
H.KoppACo.   Pp.  S7.    PriDe,»)c«at*. 

ttta  work  h  a  ooIlM«iea  of  omrt  than  ■ 
hundmd  and  fifty  adnurald*  maiinia  torwly 
opreHed,  embodying  Riund  hygionie  prin- 
dple*  md  pnciknl  isitnicilonii  for  ibe  pit*- 
corMko  ol  bealik.  Il«  peculiar  mnil  la  Ibo 
mndMRMN  with  wtioh  Uio  rul«*  are  pbrMBd, 
wlwrebr  t'>*T  ***  "■o'*  *l>*ni'7  *t*>^>cd  op- 
on  the  DMBiot?  anil  borao  in  labuL  The  iran<> 
llUr  liM  arranged  the  nianiml  with  F«nk«- 
lar  adapUIiea  to  lu  OM  Id  tbe  I6nnb-iMdcr 
grade  ot  tebodt  and  tm  ecUJiMtraetloiL 
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Dow  i«  an  on  n  rwt  Wouv,  u  otiMN- 
■ntrni  sr  m  Ltr*  naa  Ljjneiij«B  or 
William  Connm:  (o  which  li  added 
Cnbbett'i  BnclUh  Gmnniar,  *itb  N'oua. 
^  ROHKHT  ninajt  Tivuilier  u(  I.«n- 
paB>  wd  [il«raiiira  in  thu  UoboliBD 
a.  >.\  AMiJMr.  V«w  Tork:  Juniu 
W.rmn.    7^U1.    Prioc^«l.T». 

TM  Umtw;  Kfia  «r  Col>belt  rtvcivM  In 

•h  toefc  tboqt  equal  attantiun  vhli  the 

bMantBiidMlii«TaaMi>H«tbl«tifo.   Al- 

AMf^be  it  Ml  oftm  DWMd  among  iW 

■HUn  of  BngHA  Uiw  ModcnU  of  riiderte 

■n  >diE>ad  U  nad,  apd  Iti*  gmmnar  bfti 

VtB  illowvd  to  in  oat  ot  print,  j«t  the  au. 

Ik(  k  kbit  M  qiwW  iPTcral  i;Dod  Judaea 

«W<(ie«*rlth  hlui  in  a  bi^  raUnt;  oj  Colv 

Wi  iqlaL    lUnj  ntMcu  freoi  Cobbdt'i 

tiHip  m  giira,  P*nl7  •*  ipccimcni  of 

tH  bflbh,  a«d  jwrtlf  u  •ITar^iis  •  bMto 

itanW  tkama*  than  docriplicni  tould 

p*.   Hu  atUlior  !>■>  tMvrol  for  Id*  Mtt- 

M)  rf  O*  chancUiT  of  Cobbett  th«  pi«. 

«fdM  of  wnertaw*.  in  thai  be  Bw» 

teal  t'T*"'^  Cobbcn'*  fanlu  M  UD- 

Mm^j  u  be  i>rei»r*  bin  tImiku.    Tlio 

^^■■ir,  wbioh  i«  in  Ih4  fonn  of  loiter*  to 

^Bk  iwiiitl  nbool  iMlf  tbr  Tolumrv. 

I  ^Dca  Paun  OftncXAjict  or  1060 :  wmt 
I      Upwucu.  8uf«B  or  PMTiiHn  Tbcit- 

I      Ml  mwluodbx  Jam  CteoMHiBaowK, 
U.II.  BdiabwKla:  OIlTorJEOvrd.  Pp. 

Ik  DMwa  iTBi  formrrl;  Colonial  Bol*. 

Mm  lb*  Ckpa  ot  Good  Uope,  aAd  bad  hl« 

rnmlm  pMtlnlwIr  iKcMMd  to  ibt  aub- 

>«  rf  famuj  b;  «batnMi«a  of  iIm  irrila 

«U)bbad  bt<a  bronKbt  upoa  Souih  Africa 

H  Uw  McU«M  ilcMructlon  of    III  «oo>k. 

■•  kN  «IM«  bMome  n^^tfA  la  a  kind  of 

I'fcrtiniii  oorit  of  pnUbUnji  at  bi*  own 

A*toik«  mfai^ng  lb*  VMawlljof  mc*- 

'H  *>  proMrtfi^   foTCM*.  acd  eiplUnltig 

Hi  mtmm  fat  alikb  thCM  obj«t>  are  \o  he 

MH^Mwl ;  th*  proeocdi  of  one  booli,  if 

^■•bti^,  btim  aiipllcd  to  the  ^\tiag 

«•(  MMfcar  In  tb*  verii*.    Th<^  prtMot 

Ohaatabodln  a  muMtatlaa  b  full  ofthc 

fnrni  nhkk  It  dMivM  lu 

•bidi  IW  aoifaor  clalaM 

*■«■»<>  I  i  •  deeper,  more  ext«MM,  end 

■«  twlinil  iaiotsM  <■■  the  r«r«at««m- 

*T  ef  flnrnpe  Iban  line  anr  oih«r  worli 

hee*  lo  Um.     A*  iBtt««t««loir7  l«  ll,  arc 

^  mr.— • 


BtTca  nodoM  of  the  ImtmciU  of  foreala  In 
Fiance  in  prehtMorio  limes ;  of  the  loeanlon 
of  the  Koimaiii  and  the  (iiangBi  lncroda«ed 
b;  them ;  of  the  admlaialntlon  of  the  foe- 
etu  of  FVoBce  In  the  Dm  helf  of  tbe  mt. 
enuentb  wntun.  and  [be  ebuiiM  a&d  dtr. 
•Illation  of  forrtt*  whloh  fnllcwcil ;  of  the 
mUhod  of  ciplolUlioD  then  proeticod— ;/ur- 
dinaji,  or  the  iTiil^ia  of  ffltlog  a  tclocted 
t»e  liora  mid  there,  buJ  ItmiBg  Uw  allien 
•landing ;  of  the  method  of  tin  H  airt—m 
"cot  and  c»m«  •gtla";  of  iha  nwUuid  of 
eoutpartiiiunti — or  th«  diHtion  of  llie  wood 
Into  ci)ulTalcnt  Insicad  of  etiial  poruoiii,  u 
la  the  former  (pteni,  nob  of  vbirb  \t  tobd 
eat  ia  lu  order  in  a  t^giil&r  euenMiion  of 
jMirt;  and  eiplanalioni  of  Mmo  of  the  old 
iDchaiotl  lemu  n»ed  In  the  ordinance. 

TnK    Pi«  Stora   or    NiHTCMrt  (RuittM 

Bonon:    A.   WllUaoii  k   Co.     Pp.    22, 
«rilb  Plate. 

Tnit  pinee  on  the  Iiland  of  Kuituckec, 
H>t  out  Home  twenty  or  thirty  jean  a^,  are 
fiM  djlnfcin  Ur^  number*  from  Home  cniue 
Mtheiio  uiiknoMn.  Ur.  i^iidtU'r  liL-gan  hi* 
InKMitigatlonii  an  to  the  caiitv  iif  Ihe  il'.-f  tnie- 
lioQ  In  IS76|  and  fniind  ll  >l  the  viinnne 
tip*  of  the  ISrlnj(  t*<Bf,  In  the  titt\n'  nf  a 
tnolh-Urra,  which  I*  hateliod  ool  in  ibci  bud 
and  tsu  tta  wnj  lo  the  heart,  napping  ifao 
Kfc  ot  the  necdlei,  nno  1>;  our,  m  it  gOM 
downward.  A*  the  lnM«U  an  muMfoni 
Rod  proline  ihpf  norm  (alio  pO*W«4ui  of 
tlic  tree  and  ml  iway  ll»  life.  The  pn>««iit 
monogrnph  give*  an  account  of  thp  IniKft 
and  it*  Utctilitor?,  ai  woll  a*  do*crlption* 
of  It*  relatlree,  and  (URiiefilon*  u  to  the 
wtj  of  ooDiendfoE  "tth  ll. 

A  Book  jiboct  Rons.  Dow  to  fjwm  and 
(how  ihcm.  B*  3.  ItmiaLD*  IIilk. 
N'ew  York:  William S.Go»*bor]p.T.  Pp. 
1124. 

The  author  ha*  been  a  *ncee«»tiil  tvom^t 
anid  ei.hibll»r  of  nifw,  and  **a>Ti<  in  thi* 
bonk  to  tell  how  be  baa  f^ood  hU  nieeui^ 
With  cflonldTttbU  copIou*ci<iai  of  words  and 
numcroiii  di^rcMion*,  all  of  which  ^  lo 
make  his  Moi^  }iit\j  snd  pltnsuit,  be  ^yt* 
a  mat  deal  ot  in  formal  Ion  ot  pmrlir*! 
value  on  all  malKc*  pcrtalnlue  lo  tlie  raltl- 
ration  of  good  roeo*. 
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AmuM  Ato  Punrnno.  A  Xuiual  o( 
Baggtalloiia  for  BcclnBtn  In  Lltcrunra. 
So*  Yoek :  Q.  P.  t^tuasa't  tyxw.  Pp. 
H. 

Tu  tordb1«  prweMUioB  in  thfa  -mA 
of  ill*  publither's  iido  of  the  i|ue>tioiU  at 
wblcb  publWien  unl  kuthon  are  nippoicd 
u  bo  lEUile  to  oo«Birot«i«7  «t  mlnuidtT- 
■uodbig  bu  wklumvil  a  Urcly  ituQiuBiciii 
In  tbnllUnu^JDumit!)  n]lBtiT«MUiem<TriM 
■ni)  tiulu  of  (h«  too  cluMti.  Tliis  is  wril, 
for  tli«  vibjpcl  is  importuit,  ngue  Idcu 
prfnail  abcnit  i^  tod  Ibe  qucationa  Klatins 
10  it  Hhould  bo  tOUM,  u>  that  all  can  un- 
(Ivninnd  the  (iiuujon,  and  be  rcudj  t<j  ac- 
cept tL  TbU  nialto  i«,  Luwuvi-r,  uuly  m 
tncidcEit  b)  the  gcDctal  purpocc  of  tlia 
book,  nhioh  ia  to  leach  jrousg  aullioi*  ho* 
to  wmpow  thi-tr  boolu  aod  to  make  bnr- 
gabu  <ritb  iiubliirheni.  no  u  to  Mcuni  the 
p««MM  advantagM  to  thcowclrgo,  md  nt 
Um  Uim  liiM  nuke  matltci  cuj  for  ttjo 
trade.  The  work  contain*  a  datoipUoD  of 
pablMiing  tavibmla  and  ■rmn^tnMtt*,  ili- 
motions  for  tlio  prepuralloa  of  minugicTipt 
for  llic  pnM,  npiaoAlioiu  of  the  dMaitu  of 
book-nuutufaotaiiag;  iiMtnudoa*  for  proof- 
i«adiiiB.  >poebiti»*  of  IfiMgraphf,  the  teit 
of  the  L'lJtcd  Stale*  cop^ght  U',  and  in- 
fomwlion  oonoeming  Inlrrnatlooal  ccrpj- 
rigbU,  and  nieful  pmeral  bliiu  for  luibor*. 
All  UiU  \*  of  praotbxJ  ralue  to  thow  who 
m  bmt  OD  authoi^p,  laul  are  d«t«niuDod 
to  dIncKonI  tha  adtiM  gi(«n  in  ibobcob  to 
i«fnitD  from  it. 

Rtcniw  roK  rax  Sick-Soah.  PhllaildiJila : 
P.  BlnVliton,Son*0»  IV  26.  Prioa, 
8a  emu  eacb,  (2.00  per  domi. 

TuE  book  Ir  n  m(  of  blank  tabin,  eaoh 
ruled  lo  M  to  Rire  a  r«iord  of  tho  oondl- 
tion  of  a  hIqjtIr  pntlcnl  iliiriiijt  i<iel«c  boon. 
Columnii  ■PC  providod  lo  ahow  I lip  condition 
of  the  pulse,  IcropcrnlaKi,  rerplralion.  and 
boRfld,  the  mcdldnci  and  BOutbbmeDt 
llln-D.  tbe  liath*  or  lotions  admfDiiCtred. 
tbo  lempcratuic  of  tbo  room,  and  genenl 
nolew  on  tbo  oondliloD  of  iho  palirnt,  at 
Mcli  hour,  wiib  ipaoa  at  lh(i  foot  of  the 
t&blo  f«ff  the  phptdaa**  dittciiotM  and 
tnnmoranda  for  the  ourM.  Tho  •ocoiid  pap 
of  Ih*  cswr  i»  occupied  with  dlnvtlona  for 
nun(«,  Uit*  of  poifoin  and  Ibdr  aiitidot«<H 
vai  iDRiuoiion*  for  vaetpadM. 


OaaRBwnom  n  m  n»roar  or 
Boxxsvai-L    Vty  G.  K.  titt^nr.  \K 
Initton :  fkn^nmvBA  PrintSne-OOlcc.  Pb, 
ti,  wiib  PUi«»  ^ 

Tnit  muDi^^pb  b  a  pan  of  the  rapcri 
of  (lie  Dtrccior  of  ilio  Ciiited  Stam  Geo- 
lo^oal  Sarre;.  The  MuJ;  of  Bhldi  It  f- 
cold*  the  nsnlt*  k  one  of  a  mtIh  JmUmI 
10  bilade  «n  IW  lakot  of  lb*  QuMtflU^ 
fonoatloti.  The  i:<viIogl(al  ainicturr  of  Am 
GnM  Bolt  Lake  TsUdj  tndkatM  Ui»i  it  ma 
oiicv  the  MM  o(  aa  hamoiiM  laka,  «Ui 
■bores  a  thonauid  tataboio  ih«  l*nlgf 
the  prewnt  ItJie,  >bllc  iIm  mountain*  ^nxDJ 
bear  the  muka  of  ahon-UDct  at 
lurtla,  toatifjring  to  a  a^vtem  of 
of  tbo  ntera  of  tbb  freat  tbcct. 
belt's  atudie*  irore  directed  1»  the 
iMtioa  of  the  period  at  wbkti  thb 
i*i«l,  and  of  the  order  of  H* 
Hii  oonijiuiona  arc,  that  the  liiMorj 
lako  raroal*  the  eiietenoe  of  two  ptikd>4 
nuulfna  of  noteWie,  scfiafntcd  by  an  iaMi- 
mtl  of  eitrtunedrTiieaai  lb«t  lb«  time  nit 
tho  Bonnorilto  «po«b  ba*  been  briefer  Ihi 
the  epoch,  and  thai  tho  ivo  tocher  aia  l» 
cotnpanibl;  briefor  ibu  mcb  a  W^ 
period  u  the  Teitiai7 ;  ibal  tbe  period  «f 
volouiic  nctlillj  In  lh«  llrcat  Ruin,  wkkh 
covered  a  UrEe  nhare  of  Terilarr 
ti&ued  through  tbo  Qoaters&rT 
prcKnnablj  hu  not  ;ot  ondvd ; 
earth-morrniciita  a>  arc  mneented 
molding  of  coatitLGiua  bad  not 
Weclem  Ctah  at  the  cIom  of  iba  (tiaw 
TQIe  tpoeb,  and  prenimAblr  hsro  nH  ;■ 
ceaeed;  aad  that  the  WalitDlc^b  HoogrbM 
reoenti;  iaareawd  in  height,  and  preaoBiahlf 
ia  etiti  CTuiiring. 

Imuxm  AK»   RsAOoa.     By  Wiuunl 
K.  Foana.    Pp.  ISA.     Liuluiib  iP 
ScHooLa.    FapmatteoUdbrSimm&J 
Ganu.    Pp.  IM.    KMrYoik:F.J 
poldt.     Prioe,  fiO  eenu  aaclL 

OsK  of  tbe  good  dgn*  of  the 
the  iamawd  attention  thai  U  elTen  to  I 
Ejam^vmoiit  of  pablic  Utmriea  and  tbfti 
tfratioa  of  ooiTeet  reading  habit*  aad  I 
for  proOuble  rtadfa^  tn  the  genosl  i 
Both  ihoae  boaka  bear  on  theM 
The  Orst  retaie*  la  tbe  ifirattiDn  of 
tendon  of  Ihoeo  «ho  tW(  Um  lib 
tbo  book*  thai  >tll  bt  mo«l  adr 
to  them — taeu  to  bo  learned  aa  to 


that) 


LITERAUr  JfOTlCES. 


131 


tMvruiiiiiiglhtlMtt  of  hi*  tulM 
tiuv  of  tfa«  anbJMU  in  wbkk  bo 
M  tinog  iBMnM— 4iii  10  tho  lo- 
rn Uh  cf  Um  habit  «f  ipMawtic 
tdical  nading.    Tte  other  boiA 
•■  of  pap«rii  hj  dillertat  aatlun, 
|Hrt*>lHikr  betrinf  wiifc  r«la> 
he  diBibw  in  Mbooli ;  ud,  ia 
Liaf   how  tk«  Ihfujr,  pratwrfr 
fcs  Btad*  a  iiHMt  cOdnt  muU- 
nadloi  of  tiM  MbooL 

rmia  Tas,  Cu^  ISD  Aarm. 

Klcd.  uwl  ho*  to  Bl«  them.  Ujr 

.  HotMMa.    Kew  fork :  Tlie  la- 

FUklkalkni  Oom^aaj.     Vy.  W. 

II. 

\»  boolt  of  praetlesl  Infomatlon 

I  nlatiT*  10  Ihs  qmlltla  uul  nu- 
I  all  kiiMli  of  httDdnwi,  tor  llic 

patWM,  wkMbcr  opcratlTo 

r  ■— iwira.  wbawathtm;  aod 

otiie  10  aneb  lo  which  lU 

I I  mU;i  miwU  pfcftortlon.    It  la 
I  [  uil  ■  UM  of  wotb  rafanad 

^efaoe  altava  tbat  a  <OMiilarali)« 
|n  Uw  aabjoct  oilua  ta  out^-iba- 


!l  Itfoie.  Bj  Xekbcbi  or  nix 
Bmin  tJiOTMuiTT.  Boiton: 
praraACo.   P^-201.    Frier,  fl 

Indka  "  arc  the  woik  of  siudpotn 

Cnivj,  <rllb  ooe  cunf  i-oDirihutnl 
r  0.  8.  Pdrco  at  thoii  request. 
t  paper*  prestiit  neo  dcrrlop- 
kiRleal  alBcbra  of  Boole.  An- 
r  latatlag  to  deductive  lopn  de- 
lta nika  for  tb«  combimnion  of 
Bban  of  vhidi  the  ^mcnl  pria- 
HfcaWIMaa  an  (pMial  taaea.  In 
■f,  Dr.  Xarquand  tbon  bow  a 
MaMaa,  or  »  bbury  tjttma  of 
,  «ia  ciUldi  Db  Hoi^im'*  tjght 
wdrenal  i7ik>giaoi,  A  atoond 
Ir.  lianpaitd  axplaia*  the  *!«*> 
Ie«r*aai^  known  lo  ni  maial; 
kagpnt  ol  tbe  wort  of  Phitodo- 
Pdrae^  pap^r  oeotains  a 
«h«t  ippon  10  hjm  lo  be  the 
of  Ibc  h^doctiT*  proctM,  and 
■  (or  iIm  peifonDaMv  of 
who  lakoaap  tboM  omoj* 
Ml  mulering  tbra  aill  find 


Dxcr  Baunnio.  Bf  Eotm*  Uinnn 
XOkoouiu,  Traulai4dftomthcGei^ 
maa  br  Emu  a  WnjUft.  New  fork : 
H.  1.  Uotbrook  1  Gx     Pp.  ia 

Tm  (ub)iK1  ia  cowddorml  a«  a  meana 
of  pruinoting  ibe  art  of  toog.  and  of  aaT<- 
lo£  weakncaiai  asd  affectioiu  oJ  ibs  throat 
and  iKoig*,  oipadall;  eonaumpHin.  tba  ait- 
thor  apoik*  flom  etperioiico,  hariof  had 
her  toico— a  rare  one  for  toaj^ — mlorcd 
afUr  (be  bad  leal  It,  hj  pmctleo  to  deep 
bratUnj.  We  are  lold,  fai  the  prvfaoe  to 
tbe  ■pttttM  edltiiin,  that  a  claa*  in  deqi 
bnallbag  wu  formed  io  a  oertaia  aaoiuri' 
vu  ailor  nwUng  one  of  ihe  chapltre  of  tho 
book;  a>  a  roinll  of  a  (ev  wtelia  td  prao> 
(lee  in  aUcb,  one  jouog  woman  invalid  l» 
croued  Itte  riae  of  bar  ehe«  thf««  IndiM 
and  greailjr  improved  b«r  licaith,  and  all  i^ 
oeircd  much  benefit. 

Book*  Ifoii  rm  Tonxo.     A  Gelde  for  Par> 

oou  and  Childton.    Compiled  bj  C.  U. 

Hnunk    Sew  York ;  F.  UrpuldL    Pp. 

M. 

A  GLiMunrD  llH  of  the  boolci  noat  auU- 
able  for  bojra  aod  ^rlf,  lucludiiig  both  chlt- 
drcQ  and  vouth  of  from  Icn  to  ilxtcen  Toart 
o(  age.  The  lulhor  li  lilirarlan  ol  the  lUit- 
fnrd  tJbrarji  AMUciatioa.  Tho  lift  \t  pivf- 
•cod  bif  a  tena  rwjew  «f  «falldm'a  booka 
In  itciicral ;  a  nontwr  of  loggMnioni  00  ilia 
rtftht  n>o  nf  book*;  notloca  of  (he  bMt 
varks  (or  ehlldien  In  Bi^lbh  and  AmarJcaa 
hiilery ;  nod  a  "  rvmpoalum,"  In  wbloh  ara 
quoted  tho  cxprouloni  of  aava ral  anihon 
and  Binhoritira  on  iha  rtadtag  beet  nihtd 
for  children, 

Tni  Uootas  Smnx,  uto  aon  or  na  lb» 

i>LBL  B7H.  J.  S^Tior.    Doaton :  Ocoitga 
H-EtU*.    Pp.  100.    Prlo^(l. 

A  TOLTOi  ef  Sandaj-noniiniE  m nnona, 
of  wbloh  tho  fint  (Ix,  (iHurttlaiinit  a  ustict, 
deal  panienlarl;  with  tbo  objoou  of  life, 
faiuioeBS,  and  edueallon.  In  tbo  fltM  aer. 
mon, "  The  Modem  Wphini "  la  made  to  pro. 
pound  the  quctllon,  What  Is  the  end  of 
monf  l%e  aniwcr  ^^va  la  that,  aa  the 
earth  and  hcaTcna  glurifjr  (!od  bf  being, 
man  can  gloritj  God  onlj'  l),v  being  bimtelf. 
To  belp  bun  aaoanpliib  ibia  petf miIj,  bual- 
no*^  braju,  and  aducallon  ihould  bo  nted 
and  Miiglit,  Dot  (or  tbenweWaa  onlf,  bat  a* 
m^^ft^if  and  aide  to  bcdp  blni  ctro  blUMll  tbt 
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hlghMt  <leTelofiiii«nL  The  other  Mrmona 
»re  on  "Tbc  SompapCT— it«  Oood  md  ila 
Eril"i"ATnu!R!|Mib!ic'';"Progrra(nnd 
Poverty";  "RolJ^oiu  TnuEilIaa":  uiii 
"The  Rrign  ot  the  Pvail." 

Om  mt  ftsLjnoxs  or  Uiciuvonaisisua  to 
[hKun.  By  WitUiK  T.  Hturiui. 
M.  I).     Clilcifro;  W.  T.  Kconw.     Pp. 

Tnis  TQluna  is  ooropomil  of  Uic  Tour 
"  Cutimglit  L«.'Iiint«"4«]iTarelbytb«  au- 
thor In  t'<ibru«i7  lut,  briora  lb«  Aluninl 
AModatloD  of  the  CaUrg^c  at  Phjilclin*  uiil 
BatgDOM  of  Now  York.  It  proBot*  a  cl«ar 
■ad  iliHlll|[(!nt  ditcuulnii  oi  tho  >ul>]«ii, 
ConiliteiliiR  the  nittuni  niul  claudAniiiim  of 
th«  mi£ro-oq[>nl>iiiii,  thnlraclion  on  )>liinta 
Uiit  tniiiul*,  the  diicMci  the;  oocmIou.  ■nd 
the  iQclhoda  of  niudyiag  them,  with  remulu 
on  thr  f^iTni  thixiTycii  dlsoucv  ■oconipHiutM] 
bjr  (wud  iitiidirati(in>,  Wr  haTS  )»#«ii  ulied 
lu  \a.mv  xanio  coiiipr«heiui<a  work  on  the 
IiaMuria.  Th«  pmaDt  tnwtl**  h  conciM 
•nil  methodical,  and  nialiM  full  use  of  tliu 
UlMt  inTotlgilloni. 

Ilumnooc  or  Vshtxiiritv  UmEcrros.  By 
It.  Xiwu.1,  M«liTtK.  0.  St.,  nod  WiLLiia 
A.  Uo.it^  H  0,  Pirt  1L  liow  to  ilii- 
wot  ft  Bird.  K«w  York:  UwmlUiui  li 
Co.     Pp.  171.     FrUT,  eu  ccnti. 

Tke  intention  iif  th«  («rir*  of  which  ihU 
book  in  n  mrnibiir  i>i  not  lo  ctmhlo  the  ntu- 
dent  to  d<^tOrniiue  fpeciM,  hut  to  glie  tha 
fOiing  niiirplrulociM  practical  dlnvlloDi  a>. 
■ittiiiK  h'lii  to  Iv&rn  (ur  hlmarlt  whnt  \  flih, 
in  ninphilitiiQ.  a  r^pUle,  *  bin),  tmd  a  mam- 
niAl  iri>.  whoti  c<m«lditt<sl  trom  an  umlondnt 
point  of  vivw  tmA  contraalcd  wiili  one  aa- 
Othdr.  In  the  ptUMnl  Tolumo  nrc  ^Tco 
ipoctflc  and  d«(aIM  diroinlonji  for  pcrfttrm. 
lug  tha  MTenl  oppraiimui  of  di>«ii>tt<on  on 
a  tdfd,  w^idi  are  made  more  dear  b;  w.'ll. 
executed  Uliittrntioas.  Thi>  work  tiiu  Iktu 
mnpoud  chii^j  b;  Dr.  Uunlc,  undur  tho 
direction  of  Protemor  Uftitin. 

Dii  KctmLrawiiaDi,  iiirk  DasvTKLLVKii 

curt  TiBwmicm  MU  Pks  Vomeh  nnt 

Ai.nstirDI>i>.   (Oofip(Ta1lo7>:  ibeirrrp- 

.  itMCilation  and  appIleAtlon  bv  the  pco- 

ot  BBliquHf.}    B;   Dr.   K.  Retxk. 

Itsmia.    Pp.  !«. 

Tm  ftutbor,  who  U   Prafeaior  of  Q^ 

>  tiogf  in  tb«  CnlTctiMr  ol  Tknno,  btu  •!■ 


read;  publUbod  a  Mnnbw  of  mooogMpfat  Mi 
tWTirral  of  the  nielal*  which  an:  Ibc  <dijt 
of  inan'«  mining  «M«rpri*c  aod  ban  ban 
applied  bj  Um  ut  Id*  u«^  In  which  h«  I 
enupmsed  mucbTahubleinfonniikai.  la 
the  pm«nl  work  he  dcacnbca  the  owi  that 
ban  bmn  made  ot  the  allqjr*  of  ooppcf,  Is 
Bntiuns  Irtadng  of  the  Reologf  and  dlaeov- 
orj  of  th«  moial,  the  <fa«acl«tiHlei  of  Ifa 
■Hop,  tho  ralnable  inca  that  hate  been 
made  of  Ibem,  a  Minmar?,  bf  natJo— ,  of 
th»  kbda  of  alloji  that  hare  b«ea  used  bf 
different  peopliv  ■nd  the  literature  of  die 
Bubjert, 

Du  KoRPUiLicint  BiotiiecHAnTS  ifbi  J«. 
riMia.  (The  Phjtical  Charactfrink* 
of  the  Japoonc.)  Att  Antbn)|>aloeli«l 
Stodir.  Bj  Dr.  Rnwin  lUnx.  Pir*(  rut. 
Yolcohama ;  Pftat  of  tho  "  K<bi>  dn  Ja- 
pan."   Pp.  Ifl. 

Till  author  nf  llda  Itadf  h  PrafuMMCf 
ainlralUodidneln  lhnrDlT«niIlyof  Tokfav 
and  ihcHMjIaaconlrlbiillaD  tdlbo"Tn>a- 
acUann"  ot  the  Gennan  Elul-A*feilk  dad- 
Gt;.  Aulhotiiiu  differ  ercati;  1b  tiirb  cad- 
naia*  of  tho  ■laiure  and  olhcr  pbyitcaJ  p«- 
cuHaritica  ot  ibn  Japaacir,  Bod  betray  great 
[nacenraoy  b  thdr  ataloncau  oe  the  nk 
jo(t.  Dr.  Baelx  baa  aought  to  rcaitdy  thM 
dinicult;  by  inititatfng  a  aerir*  of  tpttm- 
Btlc  and  cuct  meaJniitfMttt^  The  paptr 
gimi  the  rraulta  he  hai  rcMbed.  The  ptt^ 
ont  <fint)  part  eoosiden  anatcanloal  dcMllL 
II  h  tobr  followed  by  a  aecnod  part,  uetfr 
lug  of  phyiioli^al  ptculiaridca. 


FUBUOATIOXS  KBCCirKIX 

Jrvb>«1(«lMllMUtat*af AnvrtTL  TamiiAt- 
■oil  Bna«  ol  tlw  Kxracliv  OwinitU*  Cua- 
l>rldr>:)(>l>nWiIuB«»aL    IMS.    I>  W 

Th>  JuonKl  at  pbvrtDloty.  VdI.  IV,  Kia  t 
onA  K  I^M  )>;  Mklml  Fkmr.  M  I>.  r.U.g. 
KuppWuHnl  til  Vnl  IV,  mtilUiU*  Ll<4  <<  Ttlktif 
Wurki  mil  I'tpm  «f  rbnlokiflnil  tMit«*l  taV 
ISIiod  In  14^.  MUlHicel  J«taa  1K»Um  DsIhC 
Utr.     AwfiWI.  li^ 

Tbo  !hiiiniu  i.r  •'hakapaw:  WbMt  10  Tbgo^ 
HHl  V  Vli'i"!  WclKsn.     riLtl. 

K(w  wA  Imponuil  IMvnmlM  la  rUii<M. 
Bt  a<nnE*  B.  SdhvII.  HtwilU^  V.  IM.  ty. 
I  J.    HtwnM. 

ObmrttBani  on  tlx  lIibtM  cf  fbt  AsmM._ 
Ouni>l>im.  BylLW  aiiuKUL  l«SS.  I>  &  H- 
luntM>4. 

TtMKibUnnior  l>*lB  laWMIIiar.  B;  CaalM 
B.  IIiIUd.  I'liiixl  Mau*  Afwijr.  wllb  Kitim  Iw 
8.  irti  Mttfbrn.  U.  t>.  imdfM*!  0>Mk 
pMHn.    IH&    l>  IK 

A»fa*p*aru»rrkUDwi4>iM.    Bi  W. 
OflaWlM.   BUWWIU&    lO*.    !>.». 
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t»»eUi«tn  Hiniinilh,  f»  ;.    Bf 

M  Tallin  or  RoRbm  <Ufonl^ 
WwhUgiin  TwrtMrr-     Dgr  ArwU 

or  WwL    Att  AOAMH  la  Utmul 
iaMa,»eW(n.    tt«K    Pp.  W. 

lul  C  Kkk.    !>~»  r«fe  1  K.  L. 
rp-lIC    Uoalnud. 

Ita  tnnnNMi  U  Avilun  MncK, 
A&M,  Mkk     IMB.     P^  I.     IV 

M  {Tk  a(  Ba*t<.     Bf  WOku  P. 
MM :  UotMM  ItoMllW     1«IL     Pp. 


„ St  UltbMl  IUk«a>1iia. 

■  Oh  nwKkir  Uca)H>4i  K.  TwfcH. 
■■la  a.   t>u^  rubUiticr.    ii4. 

7  tf  Hum  Md  UMtUu.    E«Md 
■ViD^Cl.    PKttXVIlwdXTI]]. 

r*w  Tiifc  1  " — »—  A  Uk   i.-m.  I 

vIM.  I 

•■dluAlti*aaOw«l*i«*(Trp6<M  i 
i  wl  Tlw  MUH  •(  FMEHleul 
■sfF^v  (iiiilli»i»«  navdlD*  Mmvc  | 

^««i«<  UhAm,  M.  D.    Pblh-  ' 

A(U«le  0(nuB  ddob  Om*  [ 
-     -     Ph.  a   LmuIui,   IDA 


i»WilinHn. 


■  &•  IMMfcit  I^bonMiy  of  Jghu 
WnBf.  EdliAl  1^  B.  Vi'wi'l)  Mulls 
nkIL  T<Lll.X<>.t.  BcJIUucn.   Ibsa. 


tf  hMW  at  tWgtoMl  )Ur»H».  Ka 
ICw  ar  ntM*  nd  «olU<  oa  lb* 
Ih  B7rNlk««WIIIUaiPrml,wlih 
life  Writ*  Pp.  M-  No.  IX_  On,. 
MukB  «r  lllliAiI  la  ttm  TulKM 

MMbCMI  uhC  IVi*!' OUwnUn' 
Kitt^BrilMi  AiMrta^    U*  On*r 

r?B.Wl.     So.XIL     PDpOlK^Ht 

■«A>  or  Uw  AnntwhM*  Hr  >^v 
I  PWni     Pp.  3V.   W«Unfi4ii :  U«T- 

Bf  O.W.  Bw4h>.    BviHOHk 

[>(.   S**  Tact ;  W.  9.  QottaMriw. 

■WTi  iUR»  9««H.  lCa«  •Uon- 
[ilAtrt  llr%n,  C.  K.  IV  IW.  Ko. 
IPnUhu.  ^t  Jm«  iTrDT*.  pk, 
!>■*  TMk :  U.  Vm  SmUtuI.  I««. 

I.  Br  tiBHB  X«WIBb.  LU  D,  ul  ' 
(ta.M.A.  N<«Vat:  U.iir7lMI  I 
l>M».    $I.W.  I 

lMI.Mi<l*au7  of  iht  CBirlfh  Uu- 
f.J.B.Utt'oaaAVa.   :!«d. 

inrnHnn    nr  llirannii  MSJ- 

P«M  tt  tbt  Opmini*  at  Iha  TnltM 
M*(8irTlai  ftr  Ibi  rwinlkwJuM 
"     -  >:flannu»DcPrtmlt<4)at(», 


ir-^ 


li  ftnnu  tnt  rMMl  MMwanon 
MoUt   BtMK   U.D.    llMlntf: 

'BoH  or  Bnouof  tlw 

'   l&>  T«u  IM.    ITub- 

imj.  pp.iOT. 


SthMi  EuBlmitlau.— In  u  kddren 
before  iIk  Teoclit^n'  A»adiiiioii  of  Oook 
Couotj,  Illinuia,  Colonel  Fraccu  W.  ParlMr, 
tonoprlr  uf  B<i«Uiii,  ouw  I'riiidptil  at  ihe 
Ceuaiy  Numml  t^i'Iioul,  tw>iin>l]r  oandcmn^d 
itMpreiiiilt'iit'.VHl^iiiof  vismlnui^inni'lKKilii. 
Gl«  b«U«vwl  iliai  iii>(ii>  worn  iimro  faiihfu]  ia 
tbrirfSoru  tli]iii  Ihn  Irarhvnof  iu-tla>,aDd 
oatio  <rvrf  mnro  nnxlona  In  do  )i»o<l  iliui 
tlu'f.  lU  li]t>l  noQilvml  sli;  progtcM  tuul 
nol  bvpn  H  cvator,  uid  had  oomtf  M  Um  Coo* 
clu*i«n  tliat  i)id  graont  obMadt  wu  tha 
viiuiilnaliona.  The  (landATd  tar  (ho  work 
bad  A  |>owvr^lI  laSuciicr  on  tbn  work  h- 
(vll.  He  tM'llcYcd  that  eiAialiuIloiu  wvn> 
the  Krtaii'.at  ciinw  the  scbooli  bad,  thou|[l> 
Cttvy  might  \ic  made  Ibo  grcktut  btcnln^ 
"  Wh*t  i*  tb«  true  motirc  of  cnunlDatlanx  1 
tt«Al  tttAchlnft  Icadl  to  Ibn  )iyit«iiiHlk',  all. 
Mei  iipbuiltlio;  of  a  conipict  bal^  of 
knowledge  in  (he  tninil.  In  this  upbuild- 
log  ire  innlniction,  cicrjr  fncullvoF  the  miail 
ii  bro'i(;bl  into  action — percc|illnn,  judg. 
inent,claiHifieation,  TiOiiod.  lnia;(lni).tlon,  aod 
tucmoTT.  EiBiDinalloni,  lliiiii,  »b(iiil<l  tr>( 
llie  conili^ini  and  proggnw  of  th«  Diinil  In 
ila  tli'vulDpniL-nt.  U  th*  oommon  fUndird 
of  viHiiiiiiiiti'jnB  A  test  of  nal  tMob!n|[T  If 
I  am  Dul  mintaltcn,  Itir  riaininatSoiiii  u*iiallr 
giTvn  *l>D|)ly  Cot  the  piiiiU'ii  pvwrr  of  Torra- 
OTltiiig  dlsooniiKtcd  facU.  Tlio  aurnil  way 
to  tflcotuftUr  kill  all  ilwirx  to  Huily  any 
)ub}e(il,  Mjr  hbtnry,  vbrn  th«  pupil  leavra 
•obuol,  is  the  mrmoirixitig  of  diacoancctod 
facta.  .1  no  hta  >upc<  way  nf  crraCtni  u 
tntoiu  dnlre  to  rrail  hfatory  l«  to  take  one 
inCoreitIng  aubjccl  and  mail  from  varloim 
booka  all  that  li  (ulcl  alioitt  it,  and  llieii 
uDilcr  tlt«  galdanw  of  a  iklllful  teacher  to 
put  togttht*  thia  Infonnnlion,  amnginK 
rrmu  ill  loglaal  order,  and  finally  writing 
out  in  i^ood  EnglliJi  the  whole  lUtry.  It  in 
tvry  May  for  an  expert  Ln  eiamiaailoiia  to 
Judp!  ot  the  true  teaching  power  trf  lh« 
tracbur  in  mieh  work,  by  (he  itril(«n  papna. 
If  mtamngleMworda  iure  b«n  Rii>nioriwd, 
if  thcrt  ii  k  lack  ot  n^'arcli,  iniv>.t>giIion, 
ami  orififnal  tbou^^i),  the  miilu  will  be 
pahitully  evident. 

"  Bxamiiutlani  ihonld  not  be  naile  the 
left  of  fttneas  tor  pnxnoiiaa.  Tho<«  wbo 
nduMaad  diUdnsi  will  itadilj  ■pprtdau 
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,  ibo  exdtonist  icd  antn  iindtr  wbicb  the; 
■bor,  when  tiimr  title  dqwndv  upon  thv 

[~«o(nMt  uuwcring  ot  icn  iIucodbocmI  acact- 
tioM.  Il  if  1**11  known  t«  ;iiu  Uiki  mmit 
ot  tilt  biM  jiupilt  g«D«mlly  do  tbt>  )>aureFt 
work  ill  tb«  Mutuiaoa  ikri  nttcndi  *iiuh 
liij(hl,t-<truiiKht  nerroiiR  fi«t«>.  llai>  much 
iH^itcr,  tlii^M,  it  bi  M  ink*  the  nork  of  Ihe 
piijill  tor  Ihn  atioto  ;«4iT,ihui  itin  rvaull*  of 
mil:'  bi'MFi  nndnr  (utii  mdnrw  omditlonii  1  If 
tbu  Ifnclirr  n»llf  uachca,  ftnd  fnithfull; 
wnifhoa  the  mental  gmTtb  of  liir  pupil* 

I  |hraii(;h  Ihft  woik  of  an*  ot  more  jenn,  ibr 
'  )■  (lie  bni  Judg*  «t  lb(^  fitnru  to  do 
I  wolk  of  tbo  cell  grnilc.  The  cxamlna- 
■  ot  B  lupcrlDtcedcal  ihould  bf  to  mrr-r- 
uikwbclhcTlhe  ptlludpaU  under  bli  char|;« 
ktre  the  Kq'OliHe  irbiUtf  and  kixowlcdgc  Ui 
I,  tctch,  and  mpcnUe  a  lar^^  •cliool. 
I  «umliuitianii  (■(  the  prlndpal  rttouU 
tiMI  ih*  loaohlim  poH«T  ot  hi«  inchcn. 
And,  U(tl;,  tbo  totchcN  nhouM  t«M  by  ct* 

kuuinUlniw  tl)c  lornul  ^^towib  of  tlirir  pupil*. 

tTbi*  18  lli«  true  ocunurnksl  •yttvniof  rtspob- 

[sibllity.  tint  ucmaiB  t)i>l  inii>(>rin(inict. 
•nt.prinripBl,ani]  tfnslisr  eso  b«  lnuil#d.and 
tlivri  irtMit  ihem.  Th«  tMlintonj  of  count- 
1*8*  good  tcaohcn  liaa  b(>«u  uniform,  wbra 
■Adi'Wbrdoli'tToudabctleriMilET  wby 
dou'l  ^u  utc  tbo  mcihodii  IcHrocd  In  nominl 
achooU,  and  tducailonal  i>oriodii.»l",  and 
booka  i '  '  We  mil  not  do  il.  Look  at  our 
oourie  of  aluiir.  In  ihwc  weekit  or  moDtlia 
tb«M  eUidT«n  will  be  CMinincil.  Vfv  hitto 
■Ml  «no  momeal  «f  tbn«  U  spend  in  rtal 
teaching.'  No  woodcr  that  tmeliiiifc  la  ■ 
tmde  and  not  an  art  t  Ko  irondpr  tlict*  la 
little  or  no  demand  for  booka  upon  llie  ad- 
cnee  and  ail  of  traehlngl" 

Th«  Alps  Id  Bonai  TImm— Tl>«  anrient 
Bomant,  mya  PrafrMOr  H,  SImmi,  of  Slr»». 
bur^,  row  In  the  Alpo  a  kind  of  a  «b!1  com- 
pli.'lvl]'  Hliullinj^  ihrrn  ont  from  the  pmpita 
llviii));  hjynnd  Ibcni,  and  an  tor  emlurlca 
lliHt  hniital^d  to  tak«  pouruilon  of  tlui 
D>on main-land*,  allhou|;h  tbrdr  Ie|^ont  bnd 
i  aubjcoted  all  the  tiHiiMi?  at  tbe  bane  of  tbe 
Alpi  lo  the  Itbfne.  and  had  made  demim- 
Mmllonii  titnrard  nenDao;  and  England.  So 
wa*  Ihelr  drea^l  of  thotie  imhnoim 
bu  that  tixy  tpiMlj  •ndsrad  tbo  au- 
nf  tho  npauHoQi  IribM  Inhatddig 
^UiemllllidMiuMUMfVaiaaLC.    T«tBiIi> 


tilbal  bkd  erawcd  ibem  for  Ike  fem  Una  b 

Scpiembor  of  Sie  kc  Thb  mm  eonahk 
eri»)  a  d(^ed  ot  cncli  nagnlludc  that 
eeu  waa  aMribtil  by  tin  soutbtiB 
to  tb«  afriitanM  of  Uui  liMnnfjr 
Tlii  darknoH  Uuii  ra>t«il  over  ibe  Alp* 
fimt  llliiminatM  bj  ilia  hlslorim  PoljUat, 
■hi)  viijud  tbna  Mid  ikMribtd  timm  btm 
hia  o*B  obcerratlont.  !{«■>«  poiter  wtf 
Mtended  oivr  ihein  bj  AiopiUH  Cmwt,  k  e, 
IS.  Aflenratd  roadi  vere  bulllovw 
toiirtem  at  leaft,  Ibe  laying  ei«t  ef 
ihowa  that  iliey  nvre  Bti4*  afUr  otntiA 
Mndin  ot  tbo  ■hnalifm  bj  Urn  MgiDMn. 
The  op<u>ing  of  ili«  mouBUbw  lo  tnrd  *>■( 
tollowod  by  a  great  ati«*niin(  of  atfrcWaik 
em  ia  uardi  ot  the  dcbea  to  bt  foond  Jn 
Ihe  rtfilona  beyond,  *ad  aocnc*  nre  enaitnl 
lery  much  like  tboK  whleb  wrar  wluiutatd 
a  tciT  yean  ago  b  CalUotnia.  At  onn  tine 
KOhl  «D,i  found  in  facb  aboBdancv  tint  the 
price  of  the  metal  «m  depcedatod  lbirty4oiir 
per  omt  tlirougb  all  Italy.  The  treaa— • 
buRtcra  carried  vlcca  «l(b  ibctD  and  plani«4 
iliem  wbcrcter  ibcy  actlkd  do«ii ;  and  lo 
tbk,  fn  pari,  Gmnany  owes  It*  soallb  la 
HneTBtda.  Tbe  toreatt  mr«  laU  mtma,  h 
a  matter  of  oonne,  JuM  b»  tbe;  ue  noB 
wbetTTCT  a  ne*  •rdlcnieni  ix  planird.  and 
mth  (imilar  r«Httt«.  IV  Roiues*  bail  w 
appndatlooof  Ibwbnuty  and  itnndeuraf 
the  ttOBDlabw,  le  hlj^ly  admhtd  by  oteat- 
em  (aet«,  biu  eipremcd  only  dtead  Of  tbiB 
andabhorrenoaot  (boll  lavage  aapect,  wb>c& 
tlwy  cunKldervd  well  roprEWHtsd  Id  Ibe  bar- 
tcuouD  name"  their  tndvellcra  girn  K  iIh^ 
Tlicy  eiuvrtained  ibu  ■LIdal  IdtM  of  llw 
bei^t  of  tlin  mounlnlni,  uliWh  tbry  oa{c- 
geraded  irvmendouily.  Fliaj,  «bo  «a«  •  n^ 
tlvo  o4  Cdmo,  at  llielt  *ery  foot,  apeake  •( 
one  of  the  piak*  •>  being  fifty  mDca  U^ 
or  aliton  tfaie*  a*  U^  a>  llent  Blan& 

Tbe  TeaoB  it  Kukt*.— Drt,  S.  Wdr 
Mitchell  and  Clwrnrd  T.  Reicbert  tiave  ab> 
lalned  tbe  reuomn  frcM  wTonl  anakM  ta 
the  nbape  ot  a  turbid,  yellowltb  fluid,  r*ry> 
Ing  In  ritdditr,  iHlorlrw,  and  havhijr  an  acid 
rMClloa.  All  tbe  vouonu  arc  ttoluMa  b 
KBlcr  at  ordinary  tranperaniroa,  aan>  fee  a 
allgbt  <IODdliiDB«  niilcb  bat  alovly  aMtlaa. 
TIM  potaoneo*  prtottpte  of  tbe  Tenen  of 
ibn  BMOtwto  and  the  laiiUanake  apfwwn  lo 
cwldo  in  too  tnt  ol  tbrce  ptotclda  wbkk  II 
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loiMB  Bad  it  a  jiiUrvluicnt,  uhllo  tlie  othor 
t»  mkin  to  kMiuMiw  ami  b  *  Moeb  tnort 
IkUt  polnn,  piobabl;  ilfcfclt  Ibe  mpir- 
■Mrr  emtora  Mid  AiMtojiDg  Ibe  po*ar  al 
tit*  blouJ  la  doc  Tbo  Uiiid  pnWM  ravvin- 
U«  ch«  •aiiBnnu,  uul  b  ptvbtbl?  bnownl. 
n*pataMa  «f  th*  nUloMwko,  <aiiptr&Mil, 
«ad  DtouMla  ua  capable  of  beln^  dMLf«]^ 
liibmyiii.  lodlat!,  branwhrdrie  atM  (tblnj- 
dkiM  par  eat),  MdloM  bfliWCi  potatalua 
•  trAtate,  and  pouujm  panMa^anaU. 

lBlb«rli*  QhUUh  af  Caf  per— A  tew 
fBua  afis  ODfptf  vta  mlTCcaally  icgafdcd 
a*  a  JaaJly  polaon,  and  a&jr  q'ocatteadng  on 
ibi  mtijaet  wosU,  ai  X.  (iiutltr  abaervca, 
ban  bocB  rcBBtded  u  abiuid.  Tbia  npln- 
toa  has  hoca  ibakta  Iijr  nccni  inxcitiga- 
tins.  IL  V.  Bon)  cbidui  for  copper  beiw- 
Ual  propcTike  a*  a  dbiaCMTlaiM  and  pro- 
pbrlaotic.  Me  ha*  (AaerrrA  in*  thirlj  juart 
■hat  wmfcnMB  hi  o]|>ppr  and  pbjrtnoouiuai- 
ed  iBMnments  of  biasa,  trfao  vftc  tiaUe 
difl;  to  abfnrb  natabb  quaaiitin  of  pan 
n^papjiana,  vnjnjtd  a  itaaaHcable  linmu- 
aiij  ttvm  iBftectooa  dlwatca.  Thb  »■«  ra- 
lablithed  tn  Hw  caac  of  thn  cholDra  ta  1669 
and  18TS,  dariafl  the  epidemic  nhkA  prg- 
valbd  in  Parb  b  IRTG  a>l  1S7T,  and  In 
tk«  neani  iWiatkn  of  iTpbold  fever,  whicli 
waa  tlM  biMidbla  ooeattoa  of  M.  Ilun)'* 
nuUnn  a  wnMnuBJcalkw  to  the  French 
Aeadany  «a  the  rabjecL  U.  Ilnrq  ban 
batik  meoaiagfd,  b^  bli  Dira  cipeitments 
■od  Aoee  of  other  phjik-Uai  nham  b(^ 
eltea,  lo  iwemnniaid  tbc  a<linlnulrali«iii  of 
•alta  of  copper  a<  a  pretcniite  and  ivmrdj 
I«ea«E»afinfM(bi»dbea«:.  M. A. (inutkr 
haa  noeMlr  pabiialnd  a  bock  on  "Copper 
aad  Load  In  Food  and  ImJaMtT,'*  b  irblch 
ha  dMaaa  that  ooppn  a*  ai  dan^miu  a 
aabetawv  aa  it  has  been  rcoubbrcd  to  be. 
CWag  Iba  Dbatmtkei*  of  Biiri),  Gallppc, 
and  «lh(r  asUion^  ha  dbcnaawr,  hi  ntalao- 
tial  agnivneni  *ilh  thii.  (be  cibol  wbbh 
m^fm  haa  in  hnliatrj  anil  in  gtntfal  ui« 
npoM  mirfcinan  i^gr  il  with  It,  and  vpon 
pubBe  health.  Ho  leprtwnlali  ai  a  nonnal 
etmllwit  b  Diaa*  ot  OUT  fool).  Wheat, 
barlf7,  rice,  bvaaa,  coSa^  «ia.,  oonntantlj 
mlBiB  af  U  iinnatitba  wring  ftum  tour  to 
l*B«IUI|tnunateaparUb|[runs>f.  Prepared 
Inub    jtiionril  pMiba,  dMwbta^  tta— con- 


tain much  Bom  copper,  ftccn  leu  to  iwq 
bunilrcd  miUignmoiM  per  kJlq^ramnM ; 
and  itie  niilhor  sbcw*  thnt,  b>  a  ndo,  va 
iwiuuidc  firu  ni)ltl|;nilnTnM  of  uiutUlic  cop- 
pur  a  diLj  without  rtvoirlug  aajr  stricM  ia- 
jin7  from  iL  Tlitaa  quaatiilw  could  b«  is- 
crtOMd  iriibout  much  danger,  ^at  the  laMu 
of  the  rails  of  tlit  nicIaJ  I*  *o  diiagratabll^ 
and  thair  color  m  coniplcaouii,  that  >iK>n);rr 
doaN  aouM  inalcc  the  food  oaiueoui  and 
npniliet^  *o  that  the  danger  of  one  Lakbg 
a  fatal  dcaa  of  copper  Ii  really  quite  ncDoic. 
JlU  food  booaniM  uscalaUc  when  it  ma- 
taint  four  gnmniea  per  lul'igmnniit]  of  o:{>- 
per  tall* ;  ercn  rolimiarj  poiKHiins  hy  cop- 
per it  almoai  Impoeedble.  A  pradiical  isftr- 
(DM  from  iheao  obaerralioiui  wDuld  br,  that 
tbc  care  <r4  lake  to  tin  oar  ccppur  cooking, 
nujcll  b  nuleat.  U.  Gnuticr  nnuaiains, 
that  it  b  (Ten  danf^rou* ;  fur  moit  tin  mi- 
laina  lead,  a  deaillj  poiioa  crcn  in  •mall 
dotea;  ind  it  i>  tlib  motal,  in  31  Gantler> 
opluiun,  that  b  piillj  nf  tbc  damage  thsLt 
hat  been  altribiitod  lo  copper.  It  meeta  ua 
tiTfiTwborCy  and  alwaja  Icaroa  lla  niarlt  in 
»oine  dnntap  lo  our  tiaten,  alight  in  ilia  de- 
tail, bill  cumulatiie  in  the  a^gn^ta.  Wa 
ahvorb  It  with  our  pNoerred  food*,  froni 
gbwd  paper*  and  oil-ctotb»,  frvin  paiiit, 
from  eiiaiueb  and  erotktrj,  from  tin-war*^ 
and  (rota  coaroetlva,  a  little  every  daj,  till 
at  laat  enough  of  tLv  poii«n  it  wcumulatol 
111  th«  ay*teiu  to  tuako  it)  «traiiglh  very 
plalnlj'  felt. 

HoiT  BrHIiu  ar*  drled^— Ualtgt  rablM 

ari>  iii:ukt  (rum  Iho  distinct  kind*  «f  graptt 
— till.'  Mii-cal,  which  b  indi([enoii« ;  auil  tho 
Pero-XiLDCUL-ti,  which  wa«  imported  from 
O^nuany  Iko  hiindrvd  or  lnoi«  ji»x*»t/y 
Opiuiuri*  iliffer  conoenilog  the  reapecUcc 
merit*  of  t1i«  two  varictiM.  The  tUki*  arc 
*tranely  Riaourcd,  andat«allowtidlo  Mrcich 
themnebea  over  the  eround  and  abao'b  all 
■tmnipbcrlc  hcDt.  The  f  mil  U  oot  all  gath- 
ered at  one  tini<^  hut  the  aamc  piece  of 
groaod  It  (tone  over  thnw  time*,  )o  that  all 
the  gmpea  iiiaj  bare  the  Dccoeary  ripcneta. 
The  raiiini  arc  prepared  hjrwaatuoe,  by  dry- 
ing by  iteain,  or  by  aimple  diylog  in  the  tuo. 
To  dry  the  prapcs  by  the  wajhin^  melhoi^ 
ftunua  of  feeble  Utaught  are  miulr-  In  wbicti 
Tood  b  uiod  ai  fuel.  A  round  ki^ttle  of 
tbieo  or  tonr  bondrad  qnaru'  capacity  t«- 
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lira  ■  lj«  fortiiod  from  the  Msldiu  or 
!  ot  tlie  gnpiM  af tct  pwlog,  ■^Mk  Is 
Ihil  obtained  from  Uw  piweiii  jw 
r  «oaw  Uiil  koa  b««n  kept  fnun  ■  prcriou* 
rlnUgD.  The  niajai,  btW  in  aire  oola»> 
den  bofatnig  from  Bie  W  «ijbl  poauib  each, 
m  pliwpcJ  b  tiiii  \jt  uliUe  it  U  boQiag. 
Atwv  iLc  immenian,  the  wurkaMn  eiun- 
inB  the  skill*  to  M«  il  llioj'  arc  ghrir«led 
enough.  It  nut,  tlivy  imuivrM  tlio  gnpot 
■  Hcund  litnc,  vtiicb  i»  ukusIIj  iLe  liM. 
Tha  piMMi  of  iiiiinuniou  1«  a  tbt;  iWktU 
Hie.  roqulrinit  tkllirul  viichlng  uul  Vera 
uil){niMit  on  ilie  p*tt  of  ihf  ootk  lurn.  TLe 
nuui  DM  b«  L»aBi4  to  bunt,  nor 
Mat  M  crack.  The  K'^P**  lo"*!  not 
''got  too  hot  or  be  too  iwitnt,  or  ihu  rulins 
irlll  mold.  Roiilos  dried  bj  tliU  prowM 
u*  contldeTed  inlcrlar.  To  pr«pu«  r«> 
liubj  MCMD,  the  gnpta,  ^l«r  h>Tlii|[b««n 
■anned  for  twtMj'-foDr  hours,  kn-  put  oa 
di^lns-diiiUM  la  ■  mom  licalnl  hj  >l<am  to 
t«0*  Fahr.,  uiil  kept  Ihcm  (or  t«ciitj-[oar 
_  boar*,  Bhtn  Ihef  ut  tcken  to  ■  cooling' 
to  b«  givduallr  cooled  tp  \hej  are 
djlotwpMktil.  DrTinglnthuiuaupR- 
to  liiD  other  proeewe*  where'er  the 
I  kftotda  enough  hiAt,  Stagings  are  built 
of  brlok  or  «t«ne,  on  nhich  Ihu  ^t"*  *" 
eipilMd  >t  luch  ui  an);le  ot  Inclioaliou  u 
lo  bt  in  tl>«  Hiin  throughout  the  At.j.  A 
ianp«r«tiir«  nt  14G°  U  ihua  ■ttalaed  ia  An 
gn*L  At  nli^t.  the  grape*  nn  mrertd  «{th 
nnvai  or  nith  botrdt.  Duclne  the  prooeM 
of  drrlnff.  thcnn  gnipM  that  Knwin  giMtn  or 
%vt  ipotlcd  wB  earvfully  nmartd,  tud  Moh 
grape  U  tuned.  In  order  to  prcu-rre  a  oiii- 
(ormilj  in  the  ditkeoliig  ot  rulor.  thUxin* 
prepand  b;  the  aoalding  proivw  df?  in  fonr 
d>7*,  wliUe  ibow  diM  in  Iho  fan  take  tea 
day*,  but  Iho  dUTtniioe  «f  time  hi  largcl; 
coinprnuti'il  fur  by  the  coonnm;  of  ex- 
peniliuiT*.  Thr  mitini  ara  noi  rcadji  fci 
packioK  Imntdlautly  atl«r  bdng  dtlod,  but 
ham  to  b«  kept  for  wrrral  daf*  b  the 
Uona  on  the  iilankt  on  vhlch  Ihc;  are  car- 
iM.  ThoM  thai  nrc  ppollrd  or  deftdtro 
OM  picked  nul,  cspeciallf  It  tbe;  appev 
brok«n  or  bmlied,  Tor  one  drop  of  moirtoro 
fnxn  tbnn  wmilil  probublj  damage  •  whole 
box.  The  crop  ot  nUin*  praduoed  In  the 
Italag*  dbtrlet  from  tha  vhtUge  ot  1880 
MsA  Ui\  !•  cMlnwted  «  between  t.000,000 
m4  t,OMI,l)00  boMa  of  as  pousda  <«ch. 


CMtrlpeUl  aad  CiatrlfBinU  ■ortsnt* 
of  the  link*.— Dr.  (i.  Oclaunaj  oonuorvrU 
lite  Ihwr;  of  Cut  Vogi,  that  the  dlraclioa 
of  tbo  tiueo  la  wriliagi  wbrtber  froan  right 
to  led,  tbe  KBoU  «f  a  ccntiipcut,  or  (niN 
bft  lo  riebl,  th«  r««dt  «l  a  ocMrUsKki, 
morauieiM  el  tlie  iiaad,  dqicada  «p«n  ex- 
tniur  conditluna  r^liuc  thu  a  fdijrriola^cal 
necoaahj.  Hit  iaieetigatkw  tiai«  taa^t 
him  to  believe  that  the  Ecneral  4ir«ctiini  of 
all  monatDta  la  deternined  by  pliyaiolagka) 
and  anatcmioil  (nSuencca.  Qoulnipeil*,  bt 
■an.  an  a  rule  arc  caiwble  only  «t  Tcttioal 
or  forward  and  backwaid  BBOvaaiimt*;  ■ 
few  ol  them,  a«  the  nt  asd  idonkora,  caa 
inako  nnCti]>etal  norenionu.  Uan  l«  the 
nnly  one  who  can  aucula  oentiUB)^  onca. 
The  phy*lolog^al  ondutioa  fnan  vcrtloal  to 
lnwrBl—finl  ceuiipeUl,  then  otMrUvGal— 
movtnicQii,  il  aitMltof  ananaunkalefo- 
luiloD  that  hu)  b*cn  well  dcacrjbed  b)r 
Broca,  hi  bia  work  on  the  "  Order  of  Prl- 
maies."  AeoMdiiig  to  U.  Ddann*;**  te- 
tcardiaa,  tnoremeiiU  are  latbtr  ecntripaul 
■ban  centrifugal  with  priauUre  or  tufodor 
mw) — rather  centrifugal  than  ooitripeial 
ntth  lupcrior  r»<«;  and  the  cba^n  Irooi 
OQG  lo  the  other  tafcea  place  aa  Iho  race 
odtancei.  Formtrly  watctiea  wm«  wavad 
(rooi  ri^  to  left — now  they  aiv  woand 
f  ram  left  to  right  Sodm  Xnglii-h  waidita 
arc  an  es«TT>^i>>  ^"t  *''*  Americana,  who 
are  mote  advanord  in  erolotioii  (*»  U.  Do- 
Unnay  nyi)  than  llio  Knropcan  Kogllth, 
wind  thrir  matvliot  Iiom  left  to  right,  ia 
Il  ia  wflh  watcfaea,  an  II  ia  with  mod  oUut 
nuKhioMT.  WrMtag  iiom  Hghi  to  left  «aa 
chaiMlerimlo  of  Um  <arStt  natiao*,  and  ia 
allil  lo  «r  the  ]<•)  advanoed  posjilei,  b« 
haa  giTOn  way  to  wridng  fnan  left  to  Hghi 
aa  tha  raeea  have  Inprond.  Aa  betwMu 
the  Mxoa,  women  are  ibc««  inclined  hi  cat- 
tripeul,  aoM  lo  centrifugal,  mmemenlat 
Ihia  it  aton  la  drawing  and  In  Ibe  ad)aK> 
meal  ol  dolhing.  CbiMtea  are  more  la- 
tlincd  to  omlrlpetal  than  to  etvtriAigal 
moTemenU;  they  strike  "ilh  their  pata*_ 
rather  than  'ith  the  back*  of  ih*ir 
draw  from  righi  to  Icti,  u>d  liaio  a  ] 
aitj  10  apdl  aad  write  in  the  auM  dlrtotlon. 
H.  Dclaunay  WM  in  Ihia  a  landtw?  lo 
alatiam.  Aa  bMwora  (ndlrtduala,  the  moiw 
liUellic«il  pftaoni,  beltet  aehoilara,  am  mora 
rtad.T  in  Wfl  to  rlg&t,etctnLtri(nc"l ;  ibataM 
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ni,  poor  fcImIm*,  In  right  to  left, 
M  MsirlpHaJ  motloo*.  Idloci  can  luudljr 
«rik»  «tih  iIm  bKli  ot  tba  band,  lad  are 
aat  u  MM  In  Uient  ■otcokiiul  In  ■ 
pqckolecical  nspcol,  eo>trip«tal  gwUww 
teola  prinridfc,  «sotM]p,  fctngnde  idcM, 
u  It  MMi  in  (b«  ulitDde  of  tbe  mi»«t  hold- 
toi  Ui  UMjtatc,  and  of  Ac  oowktiI  in  (be 
fniHM*  of  danpr-  Oeturifngil  gcRan* 
•tpCMittnefooi,  upMulrc,  iltniiMl^  tmre 
Um*  and  pMtioM.  Tbe  gcanra  oi  lo- 
'*"r"'~f  or  •^■•uae^  fcr  cnnple,  li  u 
danUd,  n«  ouMsH,  w  cpiuhhieal,  u  (m*- 
ritdc  '■nauDt«,"HT>ll.  CluutcaRidiGt, 
"coiTMpaauUwUbftMOMniouaf  blooming, 
o(  iJHrtari'Wi  «f  eitcMtoi.  In  grief,  oo  tbo 
otbsr  bad,  we  duink,  kc  alilidiwr  upon 
anndTM  In  a  gtiwtal  maTnumt  of  Action." 
Thai,  In  Ibe  (ujrnholo^iil  u  trel)  u  b 
oditf  pokit*  of  *iev.  ivntripclol  g«atur«* 
bbtIe  lufniontf,  ocntri/ugal  oon  vupcri- 
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ImImI  l«n  sf  Rraty.— TIi«  bodiM  of 
AleiMtder  the  Gnat  util  cif  ih<>  .S|wrt*a 
EioB  A5««polis  *«n  pr«*tmd  tn  bonvf. 
IW  mdoDl  Iwrrtaw  aba  iim4  IIm  miuu 
■BbitatKc  for  nbofaili^;.  lu  pnMrruire 
■ff*ct>  are.  luxrprw.  «bIj  tMiperar?,  (or, 
aMrtotb  h  prertnia  th«  (Wnnce  of  tbe 
pffiua  «r  ititj  fee  a  tiaw.  It  is  llwU  ulil- 
asldj  aTanak««  bf  ditsy,  lud  llie  bodle* 
It  wren  nm  bllo*  it.  Tbv  incinit  lue  of 
lKni*T  (or  food  wa*  iih  nwiie  Importuit 
Ihan  Iti  appllwlkw  to  parposM  of  embalm- 
hqp  n«  Ureefa  nariliolag;  allrfbutiu  iu 
origin  W  JvplMr,  wbo  in  liid  joutb  iru  fed 
far  pMla  aitb  miTk  lail  by  tirvt  «ilb  bane.''. 
lie  ulop(«l  untiriMia,  a  oottpounJ  of  milk 
mud  biio«T,  la  b«  iIm  f«od  «I  \he  gtdf,  atti, 
eara  tkal  lb»  Mtth  aliouU  b«  *u)»- 
it  l«  (all  at  a  ile*  fmiii  ilio 
^nd  tai^  lb*  biw  to  Mak«  ctUa  ol 
*«(  and  Mora  bamtij  io  Ihan.  AriatoUo 
•aid  tbfti  hparj  (oil  tnim  ll>r  air  at  (ha  rift- 
ing •!  tbe  Marc  and  whenom  th«r«  waa  a 
ninbaw;  Pfin^.tbot  UocmmoiK  of  tb«abr 
M  abool  dajbrMk;  ■bOMO,  be  add*,  "wt 
Rftd  tbe  harm  (M4««*d  iriih  bceiry  <rb«a 

numlog  ivfliicbt  •n>«aI^  and  parwiw 
a(Mi  ah-  may  f««l  it  In  tliplr  iloUica 

bdr."  He  alao  rtynia  tbat  li  can  not 
inA  ua  a>  pure  **  E>  MarU,  bin  baa  to  bo 
pttatd  It;  iliB  TBiloaa  Mtb««Doe«  It  moeta 


in  oorolng  thteagh  ibe  air.  The  northern 
MgM  likewbe  repMtcot  honay  a«  a  bMrcsly 
produet,  and  relale  thai  It  dropi  upon  Iha 
earth  tram  tbo  boly  oih,  and  la  (inmI  i«  the 
ben.  Tbe  amoienta  lued  boncy  u  oiten. 
aiivly  ai  they  M,  probably,  bocauac  iboy 
bad  not  kanied  to  eitrmct  rei^r  [r«ni  the 
CEOW.  Neatehw  mj*  tbo  Uaeedoniaiu 
found  Uie  B^u-caita  hi  India,  refwring 
probably  to  tbe  bamboo  and  Ita  nrnM  JuioM^ 
and  DIedona  and  Tbeophraitu*  iprak  ol 
tbe  ainet  jvive  prodaoed  by  ■  cane  oc  root- 
liku  plant;  b»I.  !t  CRUfs«u^r  was  knoan 
At  all  iu  auHiiuitv,  it  WHS  imuim  only  ■• 
a  nrily,  miil  tinii'']'  wim  «lill  the  pru-eal- 
Dcnl  <iwv«t«Tii.<r,  The  sucientg  were  well  ao- 
<|iukinl«l  with  ihi-  varintJuiw  iu  llie  quality 
of  lioiHr)',  it(>('ordiiig:  to  the  waMin  whm  it 
«a«  atoml  ami  (be  jtlanl^  wliuuoe  It  vaa  de< 
rirfil.  Iloucy  ttis  aim  asvi  i»  a  inedidno 
for  aflectiuna  ot  the  tliroxl,  tnflainmitjoiit 
of  the  lunipi,  and  pldnriiy,  and  u  on  aeti- 
ilotc  for  imsk?  and  muihroom  poiwiDlaf;.  It 
■as  giren  witli  mead  tn  apoplpiy.  mixed 
•rilb  nwe-oil  it  wu  uppUed  to  dlxaird  fan; 
and  it  WM  luwl  (o  kill  vvrmin  in  the  bead. 
The  aadont  Oertiiaiin  had  a  moid  or  booey 
alaf,  vbich  was  niulv  by  tbe  fcrmenCallaii 
of  a  DiiitorB  i>{  lioni'f,  whKt,  aud  bcrbi,  and 
cantain«il  alKnit  wventcm  per  cent  of  aloo- 
hol.  Soiiiu  Hucifiit  nritcni  ima^nvd  ibat 
bm*  were  developed  in  tbe  dfoompoting 
bodio*  o(  anjimila.  ami  an  Arcadian  fhq). 
herd  b  crtditetl  with  baling  diiirorered  the 
art  of  cultlratitig  them  In  Ibia  way.  Helanoh- 
llion  beticrrcd  wiinciblnf;  el  tbo  Und,  and 
WK  in  it  etidcDce  of  rrnvldeneo  and  a  noble 
•yuibfd  of  thff  CbriilJan  Church.  Honny 
lifnued  on  Impormnt  artidn  of  Irndn  in  tho 
middle  agm.  but  (^dually  dt^o'lurd  nudcr 
the  oompeliiion  of  oinc-«uBar-  Th*  deitruc- 
lion  uf  Ihe  monulcriei  at  ilip  lime  of  ibe 
Kelormalion  cau*fi)  alio  a  llnillailna  in  iho 
use  at  •tU'liRhti,  and  a  reduction  iu  Uio  de- 
mand for  eombL 

Tnea  ef  Lake  Oiad.— Dr.  Xadidgal  ht 

Ui "  African  Joum^^•^  "  di»cril)«  nonie  cari- 
ous trwB  that  grow  io  the  n>Kion  of  Lak« 
dad.  The  butier.im,  called  in  that  oonn- 
tr7  tiia-tm,  beam  a  ^rccn  round  fruit, 
tipenlug  into  yvllo*,  about  as  large  ai  a 
Rnatl  (itroii.  Thia  fniit  roniliU  of  a  nut 
NatuUiag  a  bone-ditotnut  in  ooloc  and 
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rin,  and  ■  poLiuiblt,  Mkj,  aiDOOlh-«kinii«>J 
covering  flb«  ■  plum.  Tlia  nut  •fforda  ui 
oil,  ttUck  MlMiliM  tmAut  •  tBglit  decroaae 
of  tempeniurp,  knil  is  iiMd  ilimuKliout 
K«fili  Africa  an  a  iiuliMitQM  tor  huttar. 
Tho  i^riu  A^biowi  (rutwhiuii)  of  tli« 
MiDO  NfiSan,  a  tcgiunlaaiiii  plant,  taniUlica 
•a  «KI)IUitt  food  1b  lu  McJi,  nhld)  nii: 
««Ubla  wbll«  Mill  nnrlpc.  Tbo  ripe  tenia 
canMia  ■  lliick,  wSnia-oilarcd  marrow  la- 
ctoriing  black,  (Ualog  grain*.  Tbo  itiriU 
nwdt  Aom  thtm  form*  when  mliod  vUh 
-water  «T  milk  ■  pap,  whlcb  hu  «  iwcct  nail 
piMOTil  Ujtlr  at  first,  but  (ooa  dop.  Kt>- 
jlevad  with  *onr  milk  or  tmuuindgukw,  It 
fonn*  a  di*h  liiolthful  luid  cajoyublc  to  all. 
The  wool-tree  (iVioJmJron  an/nwfiioauii) 
U  the  thin]  cbuBOti'ristk  ln»  of  tlic  coud- 
tfv.  It  run  itraiglit  up,  nith  thick,  bocl- 
ntital  bnuit'Uea  ■rmngoil  in  whorln  one 
aboTc  tbe  otli«r,  md  deiiTca  lia  namE  (loin 
it*  fruH,  whioli  butsia  Uko  tbe  pod*  of  cot- 
l^m  and  diMloM*  ■  vtmikr  nuuw  d  Gbcn, 
liuiioui  null  loft  u  ddcr-dowiL  Tbb 
"  wool "  It  tucd  for  tliF  ctufflng  of  cuduons 
and  amtinwaM  ud  for  ilic  inuldin^-Arnor 
of  Uio  liMTj  caTaliy.  It  bna  tho  inlualilc 
pi«p«it;  of  naiw  btoomlng  «>  compact  but 
that  it  ram  twraftoNd  toiuori^aalvolunui 
bf  a  ahorl  #i]KMUni  (o  the  nn.  The  Itm  u 
a  fat-orll«  pkoa  of  f«Aige  for  tlip  ncgioM  iii 
tine  of  ilan|i:cr.  Taking  thdr  obltdron  aad 
good!  up  with  ibnn,  thej  Monn  an  «icol- 
lonl  natUTiLl  fonrasa  among  the  whotli  of 
lU  llmlM. 

DhpMltlOB  af  S«wa«f.— Pror«*wr  Rw 
TJ  Roblnion  rcronrki.  In  n  pa|wr  on  "  Hoana 
^lutalloQ  and  Sc«agc  Pifipota),"  thai  ih« 
lattM  qii(?Blion  tbould  b«  Tt^nrtW  a*  iniuli'- 
ing  a  combiiialioii  of  taaitar;  and  aKriciil- 
Inral  int(■rt«t^  of  which  th»  fir*i  In  jnni- 
mouDt  anil  Ibc  iMlar  ehould  bo  dliMpardcd 
when  inmmpalflila  with  IL  gowaRc  li  puri- 
fied in  parang  (li»iij;[h  tlio  *otl  bjr  emo  or 
more  of  threo  pn>c«Hit«:  I.  Hj  almplc  Cl- 
tratton  or  rcmotal  of  the  nwpcndod  mailer ; 
S.  Bjr  tbo  prvoipitfttion  and  mendcm.  In  ttw 
aoU,  of  BDimCDla  and  rarloiu  orjiiinle  aub- 
UsaoM  piveiuufi;  la  aolittioD ;  and,  X  The 
oxidation  ot  ammonia  and  of  organic  mat- 
tar  with  th«  aid  ol  Udng  nrjpudim*.  A  AU 
t«r>b«d  IDaT  b«  conitmctnl  m  oa  to  hare  a 
yi»<i'T*''*^f>*^  povd  tliaa  would  \m  poi- 


•M»i>d  bir  wdikarir  acul  a>d  anlwdl,  bjr  laj- 
iDg  ovar  a  a^Mam  of  draiM'pipaa  a  few  foti 
of  toil  obtained  rram  iki  awihioe  of  a  good 
ll«ld,  cat*  beins  takm  to  aelec*  a  aoO  ooo- 
lalaing  a  «ou&idet«fak  ainouai  u(  owto^la 
of  liiu*  and  oisanla  mMtcr.  Sudh  a  titer- 
bed  would  be  far  mere  poroiu  thas  a  ■MM' 
ral  %a\\  and  mibvcql,  and  would  poMtaa  ao> 
lira  oiidiixng  funutioM  thmaghout  H<  wliols 
dvpili.  Tt>«  preMnoa  o(  aBllMptiea  inter. 
t^tiM  with  the  fermentaliun,  aad  refuse  &om 
I'iiFinival  works  hnoden  the  prcKrCM  ot  p«- 
rilioatiea.  HvA  valuable  intomialtun  baa 
been  pnblitAed  bj  Dra.  Laws*  and  UUbert 
on  tba  (fcamical  diangaa  thai  taka  place  ia 
ibe  aeJl  uodm'  tnring  eireuMaianoM;  a«d 
Dr.  Aegut  Smith,  a  rhara  peltMion  i*apect> 
or,  ha*  touch  to  aay  bi  Ua  lut  aosua  1  re- 
port on  tli«  aeUem  of  air  as  aewa^a  ami  the 
mode  ot  iroating  aowage  ao  a*  to  beat** 
a«ialIon ;  while  bi  a  proilaua  itfrart  be  baa 
diteiiMn]  the  tnotmcnt  of  aewage  b;  (b*i»- 
iisk.  lliich  infommtloD  on  ihcH  tub)*cU 
may  alao  bo  found  in  Uis.  BoUnsmV  week  on 
"^wagc  Dlipoul"  (fpoa,  Loadan).  Wall- 
adipled  landa  hare  been  loBnd  capable  at 
Iiurif^lsg  the  fcwoi^  of  aboat  tm  buadiad 
people  per  acre.  T)>o  aeetage  ameuiit  dla- 
poMd  of  in  nlnotcca  towna  wbate  beoad  Ir- 
rigation wai  practiced  waa  aqotralait  la  the 
eonatin  ot  ome  hundred  and  ibictj^ceeu  peo- 
ple per  acte^ 

CMiMnhaUHir  arMaMM  by  Food,— 

Bxoepl  tbe  Aicawa  aiMOCaaied  villi  Upe- 
wom  aiul  inohlnv,  tbe  «nl  J  animal  dtMaaa* 
wUob  thero  ia  or  hai  been  ground  lor  tcgatd- 
Ing  asuaiwmbaibhi  to  man,  throo^  Ingaat- 
ad  meat,  are  catlle-plague^  ewiaa-tjpboli^ 
opltn&ilc  p1eUTa.pneuiiMinla,  foa^aIld■maulb 
itiivaw,  anthrax  and  acthraoeld  dUwuee, 
(irrnlpdai^  ami  Inbcrculoalj.  lir-  I'rancia 
Vachcr,  medical  riHew,  of  If  irkenlieait,  IUik- 
land,  hating  oiBmiocd  the  eildenco  la  ra- 
■pect  to  the  commuDicsblUlj  ol  Iheie  wTva 
diacaac?*,  baa  aanoanoed  the  eondutkat,  b 
tbe  "Sanitary  Becord,"  that  onljr  two  of 
tbem— foot-aad-Juoutb  dlaeaM  aad  antbrmi 
ran  aa  ;et  b«  pronovnoed  eooHMakaUa 
to  man  h;  Infected  Scab,  while  the  """"^ 
ijcability  of  the  otbcra,  akboagfa  U  can  not 
be  poeUhefy  denied,  ranalaa  anprowd. 
C'.allle.plBgue  bal  been  auppoeed  to  b«  at 
Ued  to  Tariuue  fotm  ot  bnmaa  dlacnac^lMt 
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'  ntam  lo  aocqit  Mcfa  kEn- 
ihip  in  a*;  •hftpe.  Ths  poeribtliir  et  aam- 
■i>d  form  ol  ilbnM  b( 
[iMrt  Intaud  *M  rindaqKn  U  mi 
■pfartri  br  UT  t«M«d*<l  iMHUMD;  fel 
wpcrimtMfwbttbtr  wet  (ood  woalil  eon- 
Ttj  tafccdoQ  mm  baif  bM«  tried  alllioiM 
of  liiiiaa.  liwunoM  Mvdwlin  Bkicfc  itioo- 
■Bda  td  ■SiMUil  cMti*  vfrn  tatm  during 
ttiMMw  «idi  no  b^  ramUn  TTphoU 
fM«¥  ol  MiM  ITM  deduwJ  bj  Dr.  WUIlani 
lladd,  in  164B,  to  b«  Ik*  n>ct  oggaUipul 
«f  sunie  ((n«r  In  ntn,  bat  hln  coachulon 
haa  nccnllj  bMB  tr»uti]  imtiBibk  after  * 
noM  KluniHlvw  icaMidL  The  meat  el 
•iriMi  m  with  It  |jt  of  Inferior  qnaUlf  and 
■Uari^Aod  iwuWMt  ««liw,  ud  i*  anflt  for 
food  la  ui  odmiMd  (tago  of  tba  dlicMo, 
faai  tt  doc*  not  0017  t^iibaid  Ivna.  Epi«»- 
o^  plmm^pocninonla  talnli  tha  vbolctaf^ 
sM  of  tlw  **■*"— t  affftf^f*ii  Nftd  iffinnii- 
aieatca  blaod-petMolnt;  b7  Igoealatloft.  Dr. 
LMa|t«t(iac  U11  Uiat  In  Saqtb  Africm  the 
i^>t  of  aslniali  tbat  died  of  U  caunad 
nall^uu  cBtbuncIo)  in  iboaa  wb»  a(«  tt. 
Ilr.  Liibthy  fthiw  Ibat  •  nwnbcr  of  p«p- 
■na  wen  nwile  aiek  bj  eating  Muiaagea 
;  •!  itin  London  in  ISA^  Dr.  Oamgoe 
a  pnralcDoe  at  oariniMtca  in  a 
oanrirt  <at>Wiih»Bi  iriiorv  end)  m«t  vaa 
naed,  Blriab  MaMd  vbvn  lb«  uae  vns  di»- 
oonlhwa«li  bol  ibnllu  ntat  hu  b«cn  used 
iaiC^  ^  FWl*,  tli«  north  uf  Fnnn-,  al 
lilk,  M)d  «(«B  la  Eof^tand,  «itl»ul  luiblc 
■iM^MMia  (dhnla.  CatU«  ffl  on  parts  of 
iJMiiinl  ba^  tad  mad*  to  drink  iliu  food 
livH  dlf  aad  \flimm,  tad  anbotd*  in  tbo 
Zoulo0(al  tBMUna  tad  on  the  meai.  MiTrrvd 
an  iU  affMta.  Th«  Miwrmalcalion  of  fuot- 
■ad4D0Dtb  dlwnaa  lo  bmii,  tcwrdiiig  M 
'admin  of  no  donb*,"  Tbo  di«- 
I  baa  hoes  tranamlitcd  by  drinkbag  lb« 
t  *>%  anlinaU  alFtctad  and  by  hianilation, 
lb«c«  !■  a  UMag  pmnnnptlon  that  it 
bo  osTiTnl  bjr  Ingoted  mnu.  Tbo 
tif-tftt  of  antbrax  la  dttfimUned  by  tbo 
pn«a«iw  tA  Ibc  (aeiffiu  dnAbwb  In  tbo 
bland  of  (ba  aufadoei.  It  b  ccmnualc^lc 
Baiaci,  for  tbo  badQi  oaa  nnke  tbdr 
VJ  ifciaajib  npUWiaa  and  hreo  lataola, 
I  oaaphmt  tbo  rida  aad  faufauau  ibtni- 
!•■*  •hm  it  baa  aot  btcn  brckcn.  Bi- 
ibinra  ili«i  ttip  diicaic  "oan  ba 
madgr  oannrcd  li;  topj  u  in  any  otbor 


w^.  iranypMlfcmof  food  bjcMtad  oc«> 
tnina  liro  bacflll,  or  th«ir  aporaa,  Ibo  oea- 
*iMi«r  nma  a  l«RlbU  riA ;  and  ibatonadtj 
of  Efo  of  IbiBi  argantani*  la  to  p«al  «« 
caaaotaaripia&ntUloli.'*  8or«talfamia 
of  di8(*M  bavo  bran  raffiR«d  to  antbnocM 
eaaaM.  Wlwibar  tboy  ar*  antbracoidal  or 
not  «an  bo  aMortalned  bj  acanlilng  Cor  lb« 
baclDuo,  ■  hiiA,  it  )inucnt,  roa j  bo  M*n  *rtlb 
a  i^*i»  of  not  Trrv  hlgb  poir«r.  Tho  com- 
iiiunicablUij  of  arjilpctai  to  man  front  la- 
rc<t«4  food,  tbougk  axKcdicglr  pivbable, 
la  bardlf  eipabia  of  ^t«et  proof.  To  oiw- 
rsy  it  (bfongk  food  by  Inooalatioa  only  r«> 
qntiw  tbat  It  bo  prawni  In  tbo  food.  tba( 
tho  food  b«  tmperfootW  nmkcd,  and  tbat 
tlu  coiuumor  haro  a  minute  sound  in  hfa 
moutb.  Whb  Tcgud  w  lubcnulodiv  Mr. 
Vacbar  nmtcndo  that  difoci  otidenoa  «t  tito 
bnman  form  of  the  dbaaa*  baring  b(«o 
MnreT(d  by  lofMtod  Bpsh  from  anknal* 
affM««)l  by  borina  (nboroubwla,  of  "  poaH- 
dtMvM,"  I*  wantbig,  aliboagfa  audt  ttMft  la 
daily  void  and  lioaitht  In  tbo  open  nurkM, 
and  diJIy  roniuinrd  by  all  cIimmi.  Tho 
Isdlroct  oTldrmi^D  **  hna  NaUy  Uttle  bearing 
1^*00  tlw  point  at  time." 

lawgc  and  Jtratat  HiflMie  as  Cora- 

tlw  llXnU.— Dr.  Plarfair  him  gireo  mn 
oonnu  in  tho  "  Briti.ih  Mcdicvl  JoumiLl'*  of 
three  really  wondcrfuT  noortdes  from  Kri- 
oua  dlHKXie  by  the  "W«r  Vitpbetl"  ImU 
mpnt,  in  irhkll  mn^tage  and  mental  byginie 
&rp  the  priodpil  agents  rrliod  upon.  One 
pnlieQl,  "ho  hud  been  nnabie  to  retain  food 
In  uny  qunniities  fur  flio  yeora,  bvgan  to 
recoTor  in  tfar«e  dain.  and  in  Itn  dntit  had 
sn  onnrmoiu  uppplite :  anoihiT.  a  sufferer 
for  four  yean  from  partial  pamlyvi*.  began 
to  Tec«rcr  in  forty^ijjlil'boura.  and  wM  irell 
in  a  montli:  the  third  had  bi»D  epi1i!pfio 
and  purlly  paralytic  for  riitevn  year*.  Sbo 
begnn  to  improTo  ![i  a  trtr  daya,  v>«  out 
driring  and  walking  in  all  *(:«)[■>.  and  two 
monlhi  af  tenrard  went  on  ■  i>E»-voyago  to 
(he  Cape  of  Good  lIop<s  in  II10  coiirw  of 
which  alie  atti-ndwl  hiT  former  iimhp  tlirouph 
a  fit  of  tieknea*.  and  from  Bliicb  ahF  ctmo 
back  in  tobuM  hoalth.  The  tTosIinent  in 
tbaa*  MMa  eonalKod  of  Nmoral  of  the  pn- 
li«M  froQ]  li«r  home  niireimdlnjt*,  and  her 
oomplalo  laolatton  vllh  her  sarw ;  and  *ya. 
laoM^  nuucnlar  mftrmwrnt,  ailh  ihe  naa  of 
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tho  faiadtte  eotmit,  and  ligMVua  CM<liDg — 
xa  ■rtitti  ihc  ippRiw  wu  foiuil  rudy  U) 
raipond.  Df.  Ilaffair  BtlribuUi  tiiv  tiicf 
Ttlua  ol  Iho  matment  !•>  IbF  fact  lliai  il  np- 
ptali  not  Ut  one  tmlT  but  lo  tot»j  Indu- 
CM  of  *  cunlivu  dwncUr.  Tbo  "  Lou!*- 
Tlllc  Uolical  ^■*w^■•  f«vli>»iiin  (bo  cum, 
bi&TM  (boi  tho  iuian^iiiun  1*  thn  moat 
pramlnciit  tgcol  in  tl[«ctiiij{  lliB  curai,  and 
it  nadr  to  dwi  Ukdu  witli  "  filUi-cun'i." 

FbosphortstniM  In  Plinln.— :U.  Crit  n- 
■utks,  ia  ■  «Dnununii:Ht.i<>ii  to  ilin  Proiicli 
AwdecDy  of  S(nuDcet>.  tliat  "It  In  kmiwa  that 
ilia  AoiTcr*  at  [ilitiiwrogtinji  txt  Qip*blc  >ixt- 
<ler  cint»iD  cSrcumfUuiDM  ot  produdDg  plio*- 
pbonaecnt  ligbL  Thcphnnomi^nonliMbrcn 
mUod,  oipacidl;  of  the  nMturtlum  and  the 
miri^ltt.  tjonie  jcam  ago  I  mTult  uv 
jiboaphnrtuMnl  IIk^'U'  «Q>ltled  lu  storm/ 
cMther  train  tbo  flower*  of  (ha  Trtftdmn 
nuf/M,  cultir*l«d  Enkeanlcn.  Tli?  «iiilaii» 
!•  MpccUllf  noil^'oablo  In  (be  tiiBihrooiDi 
Tlw  agaric  of  diu  oUrc,  Kliicb  gniwn  in 
pMveiice,  at  the  foot  of  the  olivp-tn«*,  is 
dkdni^abcd  for  lu  ohite,  <|uivt,  uuifomt 
Ugbt,  n^hicli  re»MDl)lcfl  that  trf  pbospboruii 
dLuolicd  in  tAV  Sovcral  oiber  BjK-cies  of 
kminoiw  igvlc  are  knuwn,  bul  Uie  propcri)' 
U  not  limited  to  thai  gtuuik  Tliv  A/iiso- 
■nor/iAii,  or  th«  TFgitalivc  njipvatu*  ut  a 
con^dcrablc  nnmbfr  of  mualiivouM,  aru  alto 
[diaapbamecDt.  TIiihc  trjyVipum,  wUcb 
are  common  in  Buma,  glroa  light  by  vhicb 
tuinen  can  tee  Ihcar  handa.  Tb«  Iiiniloouo 
ibrcada  ol  /fAuomorpAa  tubUrrama  ara 
(«>7  lo  p«rociT«  in  the  PoocpMii  silna,  near 
Ittuiat,  LuE^noua  Slamentiot  a  rhiaomoc- 
pha  hat*  bMn  obotrrcd  la  braoohci  of  the 
obJ«r.  Tlic  Xi^aria  polvmorfAa.  cnllceti^ 
tnna  old  ilalk*  Ui*ii  sanlcn,  haa  berai  Ken 
ta  Moh  a  techlc  'rhito  elow,  tike  that  of 
pbotphonu  in  the  air. 

PntaMT  Tlnbon  on  nanbaldu— A 
moniQiMM  U>  William  and  Alexander  von 
HuDiboldt  vtji  unTellcd  al  the  Cnlrenltf 
«r  Berlin  on  the  SSlh  of  Uij.  Frofoafor 
Vir<lio«  dpiiivrvd  an  addmui  nn  tiiii  oc<a- 
iilon,  hi  ■hidi  lu!  Rpoku  In  the  highcit  torma 
of  tbecharac(«ran>l  value  of  the  woe):  of  Ihc 
tw«  broilMi*.  "  Wo  older  mm,"  be  uid, 
"  who  han  teanwd  pononatl;  fiom  tUes- 
uidcr  Toa  nimbaUl,  aut  h«Te  in  pan 


worhad  viib  blm,  fed  our  aUtngtb  niiieir«d 
when  w«tM  bow  tho  memory  of  lh«  time  «l 
tb«no*  birttiof  aurpeopl«lipitpciaa(«lUi 
povUrTl7  lu  th«  nianj  monuisiMUa  of  our  tllj. 
One  wbo  walka  ihranf^i  our  utmU  will  dW- 
eortit  till*  tioctbe  and  ^httl«r,  Stdn  and 
the  llumlMtdU,  Bllichar  and  Scbwamhont, 
did  not  «af  uallj  Ure  tUc  bj  ibk,  bat  that  a 
rticagnI»blo  eonnectlon  pnralM  in  Ibtir 
d«T«lopmant,  and  woto  tb«lr  worka  loKSttNT 
lo  a  Binglo  pml.  Erer;  Grrman  will  lack 
with  pride  upon  ilia  inn  wbo  haTo  tiatn 
tram  out  of  the  aldM  td  lbs  pWfih  to  tha 
bi^mt  plaoM  <4  bonor,  btoute  ihej 
wnkennl  and  unfMIMcd  tk(  ■oUcM  foncA 
of  the  nation.  Etptcklly  eonU  cur  •(«• 
<jMmo  fouth,  wko  btir«  Umm  modolt  t>pf<a« 
their  eytt  ertrj  dsf ,  iMm  fmn  llie  hincay 
of  tuch  mni  wlmt  noompcDM  gtanlM 
work  tan  ^In,  Humboldt,  who  eomplotod 
lh«'Coaniua'iaeilrviiioaR«.and  whowTOl* 
In  the  biM  j*u  of  hi)  liff, '  For  thbi?  tmt* 
I  hare  had  no  rwt,  «k^I  at  nl)^t,'  wia  at 
ona  time  t  tlcU;  Ud,  wbiMe  Icndior  la  Ibo 
Sm  vMr*  of  bl*  clilldhaod  doob*od  abclhAr 
he  would  (vcr  manJtMl  acj  Mom  tha*  the 
tnoHt  ordinary  menial  fanhit*.  Be,  «bo«c 
youth  fi'lt  ill  an  tg"  "htm  tiardl)'  nnftUng 
but  »pecalall>e  wluJom,  poetio  inrtntlon  Mid 
duiri'ii><i<'  tradition  were  held  In  bonor, hail. 
Id  bin  iiieitNuit  itrug^ln  in  nearljr  all  tbe 
doniiiina  of  natuml  idniee,  lirou^l  fata 
•vail  that  (tronf^  obieoliTc  melliod  ot 
thought,  eomprdimilTe  in  it*  grajip,  wUch 
lin«  ainc«  bfoome  the  pride  and  ilie  vomanoa 
efltate  at  Ihc  learned  of  medtm  limw. 
Whan  be  at  Uit.  like  tlie  worliksafea  tt 
■ntiqultj,  unit«d  in  hiniMlt  all  tbo  kniywL 
edge  of  his  limp  on  natonl  lubjecu,  and 
with  U  the  roniprehennlon  o(  Iti  hbMcte 
firoRth,  it  was  not  tli*  knowledge  of  a  Mon- 
pilor  thai  be  iliaplarod,  bul  Uie  fniic  of  long 
■pecha  work  la  aacb  alngle  Geld.  He  atrrcd 
in  the  rank*  aa  a  nalkaal  aconowiii  and 
■a  a  Boner,  M  aa  antntMrner  and  ai  a 
pbjildsl,  aa  a  diomlM  and  a*  •  etob^it, 
M  an  oBBtomiU  and  a*  an  cipeiimcMer  In 
Ttcctabte  and  animal  pb5ilolof:j.  Qe  wat 
ttie  firat  MsMlillc  travdor  wtra  iad(|KBdeiit> 
\j  itodied  all  tbo  natural  and  pclltbsil  oondt> 
tioiu  at  Uio  eountriei  rislted  by  bhnweHi 
Politicnl  and  phyrioal  geograpfay,  Ibe  atudj' 
if  terratrial  ma^iatlani,  plaBt-geo^pbj-, 
aad  cUmograpfaj,  ptw  iwdir  Ui  eare  to  ba 
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■lUpiiiiliiil  bnnchM  «(  u>(M«.  Hii  ex- 
Hplewu  opCT«IJ>«  «*«r;Hhcr«,  u  IbM  of 
«■«  U  (he  BOM  MU-actira  m«n«M  In  tfae 
lb»|iL  He  tus  bMB  callMl  ntai  ud  Mlfiali  ■ 
kct  Ut  Twniiy  «m  Det«r  m  nrong  u  to 
vmcomehli  loteof  tb«UMb,*»d  hlatdt- 
MTer  pt«T«lll«d  111*  /ofUrioft  all 
talent  uid  jajfullr  grvMlait  «r«r; 
idvnee  in  kaoolol^  Bo  i«(B*ed  Ugh 
pMMau,  to  Mrongt;  «s*  hi*  iwMIc  iuvU- 
Mlian  unwd  lovtrvl  tfat  wlraBwiiiaat  of 
kMovfcdge.  Iicaix  ^'u*  ^  had  btconi*  ona 
of  the  Teoognind  Matbira  of  imuibind,  h* 
£d  itol  WMe  (0  hMii !  but  Iw  isunad  m  va 
III  !!■■%■  1 1 II  ItanM ;  and,  eron  u  •gitait 
tke  ■»!*  adtiM,  b*  iMnr  gnro  up  Ihc  rinht 
el  IcMuig  bv  U*  own  proof*.  It  wu  ttiiM 
tkat  we  lotnisd  l«  kiK>«  Aloiuiilor  ron 
HnmboUi.  Kit  fnsie  wu  bcni  under  th« 
hanfan  nf  j««n  ■nd  Isbocv,  but  bit  ni>iril 
w«»  higfa-4M.  and  U*  oyes  BliU  looked  dor- 
I7  tu«  the  waU,  tie  *u  valuablo  to  tm 
•a  one  wbo  had  llw  hif-heol  kouwtcdxc,  and 
WIS  al  ibe  mim  lime  pvrtrctt;  dliHTMt,  aa 
\  Ugh-priat  of  truth  and  biiinaiiity,  u  a 
Iroe  (rlenil  of  dvie  frMdam.  fwltng  tbS»> 
we  haT«  cTWttd  hia  monanieDt.  Mir  \\  b« 
•  qriBbol  to  man;  gBnarailOM  tA  the  rilorta 
i<tU*a««l" 

TW  PkjtkUu'  Pari  tn  Erolatlon^Tlir 
[twuM  "  hu  bom  adMd,  "  Wb;,  it  II  be 
aad  osptdlGiU  tbat  onl;  the  *  Btt«i  * 
•anive,  ■!«  wu  {the  nwdieal  dwd]  %t, 
mMi  eUt<7  InMreatcd  in  prolooglng 
HrM  of  tboM  ttbo  hare  been  rendered 
bj  dlMue  or  aocldentf"  It  idmlcn 
"  if  It  were  rnllj  a  fact  that  the  tihok 
of  out  IjtMi  the  work  to  nliich  wc 
dtvoto  the  bcM  of  ovr  Mrtogth  and  ioU!:!- 
baid  ttm  )M  objtol  to  aataganiw  the 
cento  of  pioptw  at  rvgnrda  lh« 
kltioqgh  ootopaMioD  fiirthe  bidrridual 
in%U  impel  u*  to  oonilwie  (ho  effort,  it 
woaJil  cerMaljr  daap  tho  ardor  of  our  en- 
UqniM  to  nAmI  thai  thoie  w«  ar«  Mriring 
■li*ii  ooebl  in  tb«  ini«r<«bi  «f  pot. 
be  l«ri  til  div."  TIm  a«<anin^  |i«r- 
ihe  ■*  Lamri "  rMMOii  I",  howerfr,  in 
■  falbcj.  It  tt  foundtd  on  an  inpar- 
Ti«w  uf  tbr  tnl«r.n>Ull<W«f  tb*  world. 
Baniral  of  ibe  Bitofi"  b  not  (he  nam* 
tUm  In  tt«  nnU  a*  "  •dnpUUSM  10  dn-um- 
Dnrdopmmil.tbraqghfend  bj  the 


uaruH 


«nTli«iiniDnt,  i«  the  method  of  h'atun,  but 
ihia  doM  net  nMiMituo  thu  maa  aheutU 
be  the  erf«tiife  of  droumnaaew.  Tlie  <n- 
TlronnMail  i*  noi  a  ooD^taiitl;  pro|irai>|T« 
af;«n(7  ot  dofalopwenL  It  Ik  Itiwlf  lubjoct 
tothe  lawofmrrlr*).  It  can  not,  tti«r*fore, 
bo  abaolnivly  or  abiiintctlj  lru«  tLai  lb* 
litlRRt  for  tlio  «ii!itin)t  (ntidUlonji  of  life  111 
All]'  panifiilnr  place  ur  cpucli  uu);lil  to  Mir- 
y'vit.  It  IK  wboHy  oiit  of  our  poiiT  !■>  do- 
teriniuu  whtfllii'r  tlic  particular  Xyfi  of  do> 
TclopmoDt  which  isc«iDs  to  be  making  Ita 
nj  m  the  world  and  itfaeRiDg  iu  >up«rt- 
orltjr  by  ■urrira],  and  in  (or  a  tlmr  regarded 
aa  normal,  i*  the  beat  Ifpt,  or  that  •*\aA  b 
dcBtinod  to  endura  and  be  perfoctcd.  The 
■urreundlugii  ot  life  arc  pragitwlielf  chao^ 
\a%  aa  well  aa  Che  gubjeota  of  life.  There  la 
a  purpetu&l  itrugglp  for  laprenuLCT  bclwcMi 
the  two,  and  tt  ii  alwajs  an  open  quHllon 
wbvther  the  multant  ot  ihi«  struggle  will 
be  found  to  embodjr  a  grctter  or  Icm  mod!- 
1U«lii<ii  «t  mibjtK't  or  drvumttance.  "(hu 
ilut;  *A  praoliliunet*  at  tho  art  ot  healing 
doTR  not  rvlaia  to  Ibo  aurroundiog^  eiuept 
in  M  far  u  iIicm  maj  bit  mD^nliul  a  iribu- 
lar;  10  the  central  fact  ot  lito.  It  wr  oan 
modify  the  condllloni  and  clrctiinilan^m  of 
cxlatcDCc  (0  u  to  irndcr  life  raiiir,  it  l>  In 
our  day'*  work  to  do  ^ln,  and  to  do  it 
hnriilT ;  but  the  commiulon  wc  hold  li  Itt 
prolong  life,  aad  to  Sghi  npiinil  all  thai 
tends  to  deatrot  or  weaken  it.  In  lo  doing. 
we  are  Dot  merely  bmcflttnf;  the  ImtUldual, 
but  the  nin,  bccauxe,  in  far  u  we  know, 
man  It  the  hicbeit  cresieil  or|ninlnn,  and  at 
■uch  bo  U  di'iilni'J  m  domlnatn  ctreum- 
itoncB.  >'nr  ua  '  man  '  inku  tlin  fonn  of 
uiM-  The  rice  may  he  higher  than  tho  hi- 
dlildual,  liut  It  is  with  the  iMIcr  w*  huTO  lo 
deal." 

InrleBt  txd  Sad«n  Grfpdu  Stbotli 
and  LtbrariM. — Mr,  ncginulil  ^nmrt  Poole 
hat  attempted  lo  Irocc  in  hipluri<.-il  i'i>tiri(ic- 
lii'ii  between  the  ancient  E^viinii  >-i'Uooll 
and  library  at  HcKoi'uIIh  mid  tbn  Alcian- 
driau  Library  and  rnirernity,  and  erco  the 
piyaent  Moalera  fniveniity  at  Cairo.  The 
aouieea  of  Informaiioii  reupMlIng  tho  an- 
cient tcboolt  at*  diielly  old  hleralle  papyri, 
tome  of  which  w«ra  aclnally  oiervlHsbookt 
"t  dtiiileiit",  and  tbey  tell  im  of  temple*  nt- 
(achod  to  <oll(ig«*  In  totIoiu  large  Mwnt. 


THS  POPULAR  SCIENCE  iloyTHLY. 


Al  IMopolis,  vbtn  vun  the  dom  Uaoua 
MbMlf,  nllgtoo,  la*,  nsUieiiiiaic*,  m«liuiae, 
•nd  l«a)piti|»  <ror«  IMgftU  Primtn7  Kchoul* 
xar*  pravlilwi  lar  all  oUmm  ;  uiil  IlbrariM 
were  uuched  W  th«  lomplML,  Tbo  oia 
nwlbod*  ir«T«  idf^Uil  la  itw  iMlitutiotia 
(aanilad  at  AlaxMnfal*  by  tbo  riol«iiiiM, 
but,  u  tbcfc  were  Intundcd  for  a  mixed  pop- 
alatiw  ol  Egn>*^*0'>  (irvcla.  muI  Uobrowii, 
law  ui)  fiHsioD  vcrc  eidudt>l,  to  arold 
mouoTcr^.  Lcaniod  man  »«rE  raBlntaliud 
bf  tbo  Mate  ta  prowtfato  tOMarch,  and  a 
botankal  gpfdea  aud  a  tucaagerta  w«ro 
addodi  Tbo  £nt  Akundikn  Llbntij  waa 
buncd  BboD  Julio*  Czur  csptOMd  Iha 
place.  Tbc  iKQDd  diu|)pwi^  at  tba  Urn* 
ol  tbo  AnUu  cDiiquttst.  Tbo  nnlrtnltjr 
wat  raatorcd  b?  «a«  of  the  caJipha  xmt  ocn- 
luriM  after  tliu  oonciut-tt.  The  gi«at  Unl- 
nnii;  of  CaiiD,  wbk'k  fau  five  tbautood 
nudimri,  and  prMticdl;  liicludoa  all  ibe  Al- 
ciandrUu  facnldM  *xc«pl  modiciiia,  waa 
foBodod  by  a  Grwh  ofUear  of  Ui«  FMuaiti! 
eallphatf^  a.  d.  9W-BTft 

Tht  Jatkil,  tbe  Foi-FabU*,  and  the 
BlK*Star, — lltrr  O.  Keller,  la  ■>  paper  on 
"  Tba  Jackal  ill  Antiquity,"  DrRut  tliut  tlie 
Wotlani  nation*,  wbotiad  loxatbutDujiioli- 
■b,  borroiml  the  iraiU  ucribud  lo  Jiickabi, 
In  Orteaial  fablci,  with  tlie  tablaa,  and  tran*- 
femd  tbom  m  Ibelr  fom.  Tltiu  clio  <ln)- 
tlaa  (oi«  trcra  endowed  with  tbe  altrlliutnt 
of  t«r«  Bnimala,  and  Ibo  inait  cuHoui  r<ii- 
fablm  «t  £aap  are  in  tbdr  od^n  lodiui 
jaukal'fablea.  Some  o4  JBaof'*  fablcl  rop- 
ruvni  tlie  foi  u  ilio  faltowtr  and  icrvant 
of  (be  lion,  wbicb  be  ii  not  kaown  to  be  In 
any  none.  The  JBi'kal,  however,  ii  In  the 
babltot  Iblluwiag  the  lion  nt  a,  reapprlful 
dbUBCC)  and  livi^i  on  ithat  he  mn  pick  up 
from  the  •Icftirti'd  rvposts  of  the  king  of 
baotla.  Tliit  init  wait  ubserveJ  by  the  an- 
dent  Indiaoi,  and  It  «*■  a  iiariir&l  rvKult  <>{ 
the  obtorvatlon  that  tlu'lr  vitid  iuiaglna- 
ttoUK,  dincoierinft  rojnl  pnrotcativN  In  lh« 
linn,  aboiild  cndnw  bia  followw  with  the 
(|naMllc<  of  a  mlnlotor  anil  (ouoMlor,  and 
mokp  him  to  awibt  hk  najvaly  by  u*ing  In 
hi*  behalf  Ibo  qualitlM  of  alynoM  and  tun- 
nlnj;  In  which  th»  royal  bMK  wat  defitacnL 
The  Grt«k«  RubalilsUd  fona  for  >Mkala  b«- 
tsuao  they  knew  eotlikif  abont  llitmi,  and 
their  tola  conn  tMxtt  U»n  aoj  «iber  ani- 


mal lo  answotiiig  Ibo  dtaeclpilana  ol  lli«m> 
Tlio  tiMiftv  waa  mmie  caibi  by  tbo  gnibBal 
<l«v«lopaDMkl  of  tbe  fablea  from  alMplo  na- 
InKHitutiei  IbIo  motal  laaaoua.  In  tbe  ocmiM 
of  which  ab«alul«  Inoli  U>  aawra  gitv  lea 
cwwntial,  and  tbe  roprociuatlon  el  alwanM 
quoliticii  nndur  pnrely  oeuTiailoa*)  nuak* 
btcomo  mor«  prominent,  file  bMangruMM 
MiodailoQ  by  the  Grcsba  at  tbo  upiKaDd 
evil  Infiucoee*  of  Slrin*  witb  the  banolcM 
dog  are  luaoepllbb  of  a  dniUr  uptuutioa. 
Tbe  CblnoM,  bowerer,  who  abo  atlHboIed 
evil  qmlltiaa  lo  the  dog-«iar,  called  It  tbo 
jaobal-Mar,  and  appropriatdy;  tot  aa  tbe 
btat  and  drou^i  of  which  H  ia  tbe  foitiun- 
nvi  an;  dcMroniii!  to  the  mft,  «o  Ukewiie 
are  the  Jeckala,  whlt^h  make  their  borne  Ik 
the  fiddly  and  are  eonalaQtly  runxdiuc  tbrouah 
tbemingaiigi^deetnylagmyTiadaaf  planu^ 
in  eoaTCb  of  (Iwit  feed.  To  tbe  Egyptian^ 
Eirius  mu  alee  tbn  Jackal JUr,  but  f onboded 
good,  for  it  appeared  j<ut  bdore  the  line  of 
tbe  inundalJon.  Tbe  HeaopMainiHU  also 
Tccegnianl  in  U  a  forenuwer  of  b«H-Got«l 
tnundalions,  and  ifjtx*  It  tbe  aamo  tit  (be 
dug,  an  aniixftl  which  they  held  in  liinl  et- 
tevni.  Tbo  tiKvkii  tKirniwed  the  Urtopo- 
taniiin  nainc,  and  ktpt  the  dtiarH  tdn, 
which  hannanli«d  well  with  the  chartelef 
of  their  own  dog-dayi.  7^a  orl|[in  of  ibe 
doR-atar  hai  been  oaiodatcd  by  astne  oaber 
wriiera  witb  the  Idea  that  Sirio*,  tbe  chief 
of  the  Mara,  waa  the  tttepJmd-ddg  to  tbe 
host  cf  the  hcarenly  abocfi,  wprtwtrt  by 
tbe  other  stanL 

Urforefilutleii  aad  Hood*  la  CblBi^— 
Tbo  countiy  at  tlie  tower  Yaogiee-Kians 
in  China  suffered  terribly  from  floodt  loat 
July  and  Auffunt.  Dr.  Uacg^owan  bat  taken 
ndvimuge  nf  ■  trip  up  the  rirer,  for  the  di^ 
trlbuUan  at  relief  10  anfferen,  lo  mak*  ta- 
igulty  wheilier  any  cennecfloB  «sb>el  b«* 
twiien  llie  InuodatlonR  and  ll>e  reneeral  of 
the  loreeli^  Cbloa,  old  a*  It  la,  Li  not  *0 
old  but  tliat  the  pnxNaa  of  ileBodlag  Ibe 
land  of  tree*  luey  be  dislincUy  traeod.  Tbe 
ifeeloit  aipeet  of  the  bill*  of  Ibe  lower 
Tos^tee  now  atUacu  allentloo  frocn  crery 
Tpyaftr  i  yet  no  mention  I*  made  of  Ibelr 
berran  eoDdiilon  by  BIU*  or  Daeb  ta  tbeir 
DaiTBtl'ro*  of  Lord  Anboret'a  enbai^  ia 
lei*,  but  wooded  bill! are aUodedM;  froB 
whkh  li  would  eotm  tbat  (bo  iliifiiitiiilhMi 


XOTSS. 


»« 


H  iMnk  The  .iwmdiltMw  hj  «Udi  (be 
low  anaUfjr  to  tr«<l<BCBll<r  •"'•M'S*^  «onie 
frgiD  Ibe  roTuK  t^be.  eoMcmlag  wfildi 
IC17  liitU-  to  kctiiallj  kDOvD,  cilbcr  u  re> 
puis  lu  flood* or lu  nio-laUi.  ItUkaovn 
oidj  tbU  lh(W  la  •vldenos  «(  •  p'««  Uiio- 
■t&f  ODl  of  fonaU  on  tb«  moonuiBi  of 
Soolbtni  Klugil,  iltbot^b  it  iiu  not  btcn 
kHH|i|d  to  tha  «itciu  tlut  CtK~kiuie  bu 
^^^^HbMd,  wLm*  «rbotteuUuTc  to  tjttao- 
^^^SSOf  punniad  10  meet  dcmuids  for  tim- 
'  bcr.  1b  Un  blOi  M*»  Iho  CDUt,  miiA  wc 
ipfioil  aiiftnallT  of  gntf,  rtnu,  and  buib- 
in  tatt,  Ifae  pmmm  of  Uw  j^aal  ile- 
«(  ibo  bill*  to  dlMiiictljr  obicrr. 
Tho  Mil  to  Mvcr  Mipcted  b]t  Uavn : 
M  kmu  fetttf  i  rain,  InoMad  of  ■lovlj' 
tiwenhllm  M  ihraisb  ■  ipoip,  radiM  in 
«ai«r-««iirMa  u  fran  tke  roof  of  ■  bertiM  into 
([«tu(»,  ipMdQjr  filling  tbcm,  utd  otnying 
■Itb  U  •otl.sbkli  lenib  loinsresic  ibeeril. 
la  lUt  va;  llio  tok«a  u«  dtMb«d  lo  bo- 
camo  dwIofitJ  wwfa  Mxioer  tbui  ihejr  Mb- 
arwlM  woalil  b«^  It  to  bccauM  ot  tbe  ocox- 
■lonol  muMcn  rvih  ot  «nt«n  thu  frrabda 
■n  >l«>^  uitibaiod  to  ibo  tpoiuing  ot 
iJUin  niMfmnrnii  mtauun.  Screral  of 
ibaw  u«  reported  w  bdag  ocMerncd  in  tbe 
\aM  ioodn.  WUle  lh«re  1*  Mnolu*ir«i  st!- 
ikeee  that  ihtva  haa  b«(«  la  Noml  tiinni  1 
gnM  ileal  nicakm  of  fonrtf,  U  to  not  clrnr 
that  flood*  hoTo  praponlanaUJj  Incrtaiwil 
Ib  Banib«r  or  lafHiir;  ll  to,  hoimnr,  vhsl 
ndght  Iw  «Ki«eelM),  and  it  k  «Wl  ti  afflnnctl 
bf  natltn  whan  uooitrd  on  tba  wbjcct 
Defocvallntlon  hoa  bad  one  farorablc  cflcci 
fat  Um  loaih  of  (%lna,  In  indudng  Ihc  nr. 
•gM  ot  Jmiila  malaria,  Hbtch  necdca  >ltb 
Ilia  admoa  of  aflHcalHHxk 

Rtw  SmhMkk  ■Hallk  Aflajs^Three 
ueuUto  aUaja  bave  bnn  raecatlr  !&■ 
juMd,  iriiteb  te«ni  lltt«>l  to  wrve  aa  aub- 
urn far  tiraoze,  imiutiuu  gold,  and  imi- 
Ltim  tOta.    DvlM,a  bnnuo  mado  hy  Ur. 
■  Diok,  ot  Lmdoo,  to  a  conpouDd 
!  Ica«,dK,  and  Mpper,  tb«  ptoponloiui  of 
tngredkiiU  bdnft  Taritil   i>:(»nliiji;  to 
>  color  ll  to  aoo^  lo  obtain,  md  hu  the 
fvanlafn  of  citraordiiaTy  tcnarily  and 
eiifcilitr-     It  can  bo  b«au*i,  and  forged, 
I  4n«n  vhm  oolil.  lakca  a  ptfrfoct  pol- 
,  Bnil,cipo«iM  to  Ibo  alr,to  lea*  liable  to 
nbthaabrwiL    ApblUte  b  a^'goM." 
hbkh  doc*  not  change,  and  I*  oonpoMd  ol 


dsbt  hmdied  part*  of  ccpp«r,  tiranj'-dTe 
ol  plMwrum,  and  iw  ol  UoigMen.  Ita 
ahade  of  totor  nuf  b«  diaiiEed  bj  varTlng 
tka  ptofiortioaa  of  Ita  ccnalitaHit  meuU. 
aidenphibUa  to  a  limllat  >'iilv«r"  nteut, 
and  to  oam|>o«cd  at  (iilr-fivo  parta  of  Iran, 
tweatj-tbna  of  niclwl,  tout  ot  tuufsiAS, 
Ave  of  aluminum,  ami  flro  ot  oefipMr-  Thnae 
allofa  an)  eaiiable  of  nalftlDg  b)il(«aulpbu< 
tin  acwl,  •!«  not  ait4«lMd  \>j  organic  acid*, 
And  are  onlj  tiJglitl;  atuck«d  br  iaotgulc 
adds. 


NOTES. 

lln.  T.  n.  KiKo,  Siaio  GoologUi,  ctti- 
inntr*  (he  Uid  pcfinlatlon  of  WlMonda  ti 
»ii(.v->ii  per  tqoara  nill«,  or  t^tU.OOo  tor 
Ibu  ^iMIf.  BKb  bini  UaMumod  loMlUlf 
intcclii  a  dajr,  or  0,000  far  (b«  mimintr, 
IleDco  all  the  Urda  trill  mnmnw  SI,3)H,- 
iMH),ouO  loMcU  a  nar.  "Add  lo  (bli 
auaoiiol  th»  >oric  nhtch  ibcM  tdnlii  da  In 
tbi-ii  i^iichvm  bouiH,  and  114  liai«  a  low 
oilimale  ol  the  influwiCC  tiicj  I'iMl  OYur  iu- 
acclUfc." 

An  improTtmtot  on  lb*  BiuHa  cvll.bf 
il.  Aupin.  contista  in  tutwdtutinf;  for  tbe 

acidulated  BatcT  a  aoludan  of  about  flfl««i 
por  cent  ot  (Tnnidc  ot  polaailuni,  eaniilc 
|)tiCai>h,  cnnnDOD  aall,  or  lal-amnumiac  Tbe 
iul«uHii>  ID  tb«  now  tunn  i*  a«  (^rful  aa  In 
OunMn'H,  and  iliv  a<tTan(a^»i  aro.  ^rtatir 
coDitaooj,  IcM  vmte  ot  unv,  and  toi;  titllu 
amtll ;  turlbcr,  tbo  xlnc  doea  not  bmnI  unal- 
KaniatJng- 

n.  T.  CituciaK  baa  obiaintO,  from  AMeo 
cU;  Sugmlclf,  thr  tciurtb,  trrrnlb.  and  00- 
lavii  tonn  of  llio  dialoolc  icalc,  and  the  ad- 
(litirjiial  K>unJ«  or  avmllollcii  wblrh  conili- 
I'lio  (be  oiiruniaiSo  rmU.  TbcM  nota*  aro 
produced  bf  means  of  Ibe  four  Bngar-holM 
and  b;  itopplng  or  bait  tlopptng  the  b»)l  «f 
Ibo  Inotrnnunl.  Tbe  flni^icia  are  piiohi'd 
in  dUfartnl  ke^  and.  It  tbe  Aitci^s  linrw 
(h«  full  cajiRcHy  of  thcli  Iniinimcnii.  Ihrir 
tnujir;  muHt  line-  far  tiirpaitMtl  i)<ti  of  oibcr 
uodtiluud  pooplts. 

rnomuioii  AwmnAi.D  Rosik  ronarba, 

conwruinc  the  future  biiloty  ot  the  (Jrand 
Cnflon  ot  llio  Cotorodo,  that  it  )>aj>  •till  about 
a  thou«ni"!  ff*l  lo  rciacm  Ima  tli"  Iwtlom 
ol  in  olmriTWl  Iwforc  li>  ilopc  "till  b«wii» 
HO  nlii-hl  ibat  In  *ni«ivc  power  will  niMtlj 
Mise.  and  llint  il  >•  <i>iii^i'!vible  that,  should 
no  gpologitnl  reToliilion  orciir  In  the  region, 
the  eaQoa  mnj  Mill  b«  dopciiad  to  that 
amount.  Tben;  aro  indintton*,  bnirtvcr, 
lbfllallmtlma7bcMlK>tbcpo«iribl»(l(tplb 
of  ibe  rhasni.  Ai  In  Ibo  "  erotp  "  ot  a  onal- 
minc,  tbe  bottom  ot  ttM  eafion,  ttUered  tiwa 
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the  weiglit  of  the  ortrljing  ootanu  of  reck, 
n\».3  b<  foKod  Ufranl  Iqr  (he  p««MDt«  of 
the  wallti  oa  cllhcr  Air,  In  thu  tu^  tb« 
dianutil  iTUKhe  rU*  M(Mt  M  tbtrirrrvui  ii 
down.  »o  luUK  U  BOthiBK  iMXumil   nt  the 

mirfaac  matemll;  to  dlnonibb  tbo  bdgbt  ol 
the  irslli. 

EiuJi,  which  wen  fini  inirachxed  there 
MTca  »kn  a£o,  >t«  now  to  bo  fouod  all 
along  tliD  cowl  ol  California,  and  uc  rmplill; 
nwung  tbdr  wir  nnnhwanl.  The  "run" 
iulb«0iiluinhi«ItWrthi*yf*rMaiid«f<ribt4 
M  «aDiJ«lful,UKl  Ihp  fifth  HiTradra^  in  the 

IfHIBriMt.  In  CWUorDia  ibry  have  ii'il  jtl 
cone  into  noputDj  u»c,  owing  ;>irt1y  \o  ihr 
fikct  thai  llio  clowd  MOMiD  Pitnliliihirl  by 
Uw  U  j'UI  viliiin  Ihiry  \te.  In  \\<f  rivorn,  Tlic 
onler  uf  their  riiniiiiiK  in  Ili«[  Sinle  is  OilTer- 
GQt  from  that  in  the  AUmiliti  Slstes.  Tlicy 
•ppwi  va  ^nn  francUco  Dfty  in  Octolicr,  onci 

;  Imtd  It  In  Mnj;  white  for  othir  [»it>  of  itic 

j  ecMt  ihi'lr  ruu  boglM  laWr  an  Iliv  InUluile 

ItwtCMW. 

Tdk  Conroealion  •>f  llie  [luivfmitj  of 
,  Oxford  hw  TMed  £10,0u>)  for  building  « 
hborator*,  woritisg-rooins,  and  Icctun-nKim 
for  the  WajTiflete  I*rotewor  of  Phjniald)^, 
]>r.  ItiinJoii-Sandennn.  Tho  lirant  '"■«  o]>- 
piiMd  b^  aoni»  a(  ilie  menihtn  uf  tlic  board, 
I  tin  the  gmunil  of  tlioir  ubjtnioiu  to  liriaco- 
Uon,  bvl  wiB  carriwl  lij  a  tnajuritj  of  thrtc 
In  a  hoiuc  of  one  handred  mil  ttiuctf-thccc 
tucmben. 

A  ccKiovi  applloation  In  made  o(  liquid 
cnrhonic  add  at  krujip'ii  toundi;,  In  Bwcn, 
PniHi-iiL  I'hi'  innnon  tiitde  there  am  bound 
with  nnga.  whii-h  nrv  |iiit  on  In  nearlj  the 
name  maimer  ■>  the  timt  are  put  on  wae on- 
wlipcU;  that  livthcj  *r*  heated  »er)r  hot, 
I  And  dritrn  on  oier  the  cold  cannon,  lO  that 
«1i(in  tlify  oool  they  hold  ll  very  tli|ht, 
So'nelimoii  ii  i>  de-irabla  l«  get  il'ie  riiiK* 
olT,  Tlii?<  in  done  by  freeing  thv  mnntin 
by  means  of  Ihc  tTsponilion  <>f  litiiiid  ear- 
bonle  Btld,  when  they  mntr^cl  and  Icnw  the 
rinRa  looM.  Thr  Firni'h  Jiiiimal,  "L«  Pnv 
ductinn,"  rail*  Ihf  npTalioii  "a  (omildalilr 
Boat  one,  und  uf  r>?nUy  IIcrciiiMn  «lepDCV." 

Dr.  Cn»:i.i.it,  o(  Sltt  Orlcan*.  hw  mnde 

a  Htudj  of  thd  InHurntw  of  Ihc  Inundaiioas 

to  wbldl  I;0iiiHiana  In  »>ihji>rt  upon  heillh^ 

He  find*  that  they  do  nut  nuM  IneTitably 

lor  geaerallj  any  notable  increa'v  of  malaria 

lor  M  other  dlncaie,  and  tfani  tbcy  ecniunly 

I'do    not   iinially   cither    camr   or    prciiiclii 

Titphfaoite^.     Thwir  ilirpcl  intiiii>nn^  I >,  there- 

I  fort,  not  utually  to  bv  dreadril,    Tbcy  mny. 

|'fcowoi*er,  in  eennin  noiln  anil  wndilions  be 

Idtarged  »ith  »fter-inBueiicf»  of  a  ddetefl- 

|0(UI  chtraolcr,  as  when  ttm  soil  !■  li>niii>il 

ith  malaria,  or  dq>0>lt*  of  Hllh  \iatt  Been- 

iamUwd  «pon  IL    Sueh  Milt  isd  depmlti, 

(ilMMriiiit  in  the  fun  after  the  flood*  h«T« 

',  nv  dcTiJap  TL-rjr  Mnont  erll*. 


M.  Fnuuoi  d««crib«s  an  Aoleria  ( OnJoa 
ttr  fi4itutiri<i9hu)  (hit  »ai  dred^iipbiiht 
Tnvaillcut  expedition.  whlA  appMr*  M 
fu^ui^h  •  link  between  tbo  andtDI  ctfaioldi 
■nd  Hk  DMdcm  nar-litheo-  It  i*  a  ttar-Atfc, 
hiring  A  lu  t«di  a  poduocle  qnif«  alsttlM 
to  that  of  the  erinoida,  wblcfc  it  *un«iiiid*d 
by  a  Rpnem  of  iilaiea  TEMnbUng  lba*»  that 
compoMd  thr-  "ealii"  of  ifaote  ■tiliMili 
The  ptduDcIc  probably  Mrrtd  a«  a  fopport 
foi  tbo  nmng  ftar-fifh  while  it  ■■■  t«t«|>o- 
nrily  flird,  and  was  pratnbly  deiilncd  to 
dfaappear  l^  Iho  propreaa  od  drrelojimeni; 
bill  Ihii  Tiew  need*  va  beconfinerd  by  fiii> 
tber  euunitiatlon. 

M.  MiBCHaiiv.  harine  topcatod  wiih  ■•■ 
(«r  coine  of  the  eipcrimciu*  aUch  Vt^ttHX 
Tyniluli  has  performed  on  th«  air,  dcdarti 
ibat  llicrr  !•  no  really  clear  water  in  exitt- 
escc.  FIIUiiK  a  bottle  with  the  liqniil,lN 
cnverH  U  with  black  paper,  and  ftoeed  In 
tlie  papi'r  tno  holes  at  opposite  pelnUa 
XjixAiivg  through  the  holei  at  it*  IIrIi,  tk« 
iluin-paRirIn  Soiiuit;  In  the  water  wtva 
made  plainly  ii>!b^  TVy  were  InuM- 
parcml,  only  two  initliirieire*  in  dianetov 
and  uUatle  anuugh  to  paM  throng  ib« 
dONat  Sllen. 

Uft.  Jonni  Witixvi  remarked  at  »  t»- 
Cfnl  tSMlinit  ot  the  Aiadeniy  of  Sdenm  of 
Philadelphia  on  the  •oardty  of  apdnp  aad 
runnliwitfTaun*  in  Canada.  Wh«t«  i>lmB< 
eii*t,  they  ar*  almoM  •lelmlTaly  the  «bI> 
tell  ot  lakf*.  He  axcribea  the  featur*  t« 
tlie  (hci  thai  ihf  ancient glacien  nreptawajr 
a  laixe  propoittou  of  the  eeil  <A  tat  eoa»> 
try,  leaving  the  underlying;  lock*  wanallr 
sear  ibc  anrfatc,  and  In  many  ciaea  ritibl* 
ahoTc  tho  mund.  That  IhaBUMrialiad^ 
Aclent  which.  In  oonntriea  »h«t«  tpricp  and 
«tr«iBmKaboiiud.Miik*iip  the  run  aufaMll- 
ing  Know,  and  afterward  fivto  out  a  polwi- 
nial  flow  of  watw. 

"  Ll  NiTTiut "  rrcordi  the  deatli,  at  Qi- 
tanlu,  Sidly,  in  tho  thirly-lhird  }t»r  oi  hi* 
ap<,  ot  II.  Tvdiaohi  dl  Emile.  an  tnecad- 
galoTof  earthquakta  and  tiilcanie  and  other 
pbyricol  pheoomena.  and  a  tFvx|s«ni  cotk- 
IribulOF  10  ll  on  tabjecU  nJalhig  to  Ibtn, 

Ha.  Jicon  EsxiH  ^pedfie*  a*  two  great 
works  to  be  done  on  our  sidereal  lynem — M 
aiK>er1aln  what  way  the  ftreai  rb^i  of  the 
niilhy  way  m-ctm.  and  lo  lUianer  lo  wl»l 
ilirvcti'iD  ('I  Uxik  for  the  eenier  of  the  ay*- 
(em  oud  eatimnie  lis  dutance.  The  task* 
are  to  be  wrought  out  gradually  b;  obtcrr- 
Init  and  rocaiuilng  Ihc  proper  motlea*  «f 
tliu  Kiat*,  and  MmporinK  a  map  by  Uie  >M 
of  ttlileli  the  relallonx  of  iboM  MOllont  to 
each  othvr  and  to  th*  rotnnion  ernier  may 
be  dttemined.  The  dMaili  ot  hi*  method 
ant  eipl^ned  in  a  pamphletof  Iwelre  pagia 

Eublhditd  by  Judd  k  Dctweihr,  WanUuton, 
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ALEXANDER  TON  HUMBOLDT* 

Bt  tillL  VV  BOtS-BETHOND, 
axuToa  or  n»  niraunr  or  maxt, 

iROPERLY  to  appreciate  Alkiukdkb  vox  Uctuboldt's  life-work, 

MM  ntiHt  form  *  conception  of  the  iDtallectnal  atmosphere  from 

he  iaraed.     The  opinion  loay  not  unfrpqiicntly  bo  found  amoag 

innia  that  there  wa«  no  real  Gennui  natunli»t  before  HumboldL 

Tlwjr  uo  Moastomcd,  aa  if  to  a  IIcrculcH,  to  ascribe  all  devila  to  liim. 

J<  i*  SOI  ncc«Mary  to  Raj'  that  thin  is  all  a  luiatake ;  but  even  prof c«- 

■ieoal  Boturalista  frequentlj  remember  too  tittle  of  our  older  history. 

I  Aa  not  apeak  of  the  almost  ancient  figures  of  Coperuicus,  Ivepler,  and 

Otlo  Tou  Uuericke  ;  nor  of  Lcibnitx,  who  had  as  clear  a  comprehen- 

liilQ  of  the  fnndatncnt-il  idoM  of  nature  a.i  wc  ;  but  tliv  eigfatemtb 

cenlury  dinplnj-s  namea  norlhy  of  the  highest  degree  of  reopcet,  alnioct 

ti  briUlant  aa  ibeoe:. 

The  Bemoullia  developed  aoarytio  mechanics,  Euler  reeogiuKei!  the 
feasibility  of  achromatic  glatses,  Tobias  Maver  reformed  the  theory  of 
the  moon,  Lambert  laid  the  foundation  of  photometry,  Kant  conceired 
Uw  Dvbalmr  bypothe«iH,  and  William  Hentchcl,  whom  wc  count  among 
our  own,  enlarged  our  knowledge  of  the  starry  heavenH  ahnont  an  if  the 
Ideac»pe  bad  jont  been  discovered.  Had  the  Dutch  phy&icLits  left 
bim  tinci,  the  Canon  of  Camin  would  have  certainly  possessed  a  perfect 

*  fkem  m  ntmMial  iiIdnM  dolinrtd  la  the  b»tl  o(  the  iiniT«nrii7,  Aiiiriut  3,  IS88, 
Th*  •paakcT  began  his  kdJitM  b;  reterriog  U>  ibo  eiMlon  of  tiintiikll;  cclebmllng  Ibe 
luaadithM  «r  Uib  nlTcnil;  and  the  nunnHTj  •>!  tu  foiiaitw.  Kinjt  Frtdcrlck  WUUmni  III 
0(  PnNisi  lu  Am  rtkled  tte  hiitoi?  uf  lb«  ttlotu  to  nlw  fuiul*  lo  met  tiio  *Utuea 
ol  At  tmhtia  WUUan  ud  Akiiodtr  Ton  BDmbolclt,  Jqm  pUotd  In  tbo  gmmdi  of  th« 
•atmnttj.  FoUoraig  lU*  aixnnal  irith  *  hriti  oomiurailTa  cnliuta  of  ibc  uUcau  of 
*•  ts*  hntbvn,  he  eominnc^,  BpMkin;  mor«  o*ptcbiUj  of  Aloitndcr. 
roL.  xxiT^lO 
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title  to  b»vn  tho  Lcy^cn-Jar  called  by  bU  name.    Votta'x  electrojibore 
Ba  really  WUoke'a  discovery.    Sogncr's  water-wheel,  I/eideafroflt'a  and 
'SbImt's  experiments,  became  cbe  fierms  of  important  discoveries  aadsp- 
plicatioDs.    St^Iil's  pblogttton,  even  if  it  was  a  fatm  coDception,  and 
Lllallor'ti  dtmienta,  in  tbo  l<itig  ran,  mailc  cbvraixtry  and  ]>by«o1ogy 
iGorman  Mienocs.    Hbt  Hnfinan  ba*  very  Lately  taugbt  ui^  how  to 
m]>preoiat«  Marggrafit  services  in  teohnioal  obemistry.    Vater  aud 
^eberkflbn  ar«  still  mentioned  in  the  finer  anatomy,  and  th«  first  part 
ot  Summeringfs  classical  activity  belongs  to  tho  same  catejjory.     Cas- 
par r'rc<lcnck  Wolf  n;fom)od  tho  dovdopmeat-bistory  and  oatlin«d 
the  doctrino  of  tbe  mcUmorpho«is  of  plants.     As  early  as  1T85  Bin- 
roonbacb,  tbe  founder  of  pbysioal  antbrajwlogy,  led  a  class  in  com* 
eiwrativv  anatomy.     In  natural  history,  Rusel  earnestly  advanced  tbe 
plabors  of  Swammerdam  and  it^aamur  ;  Ledermttller  described  tbe 
cre-itures  which  bo  called  tt^iuori^.    Qloditsch  performed  tbe  experi- 
mental dcmunstralton  of  tltc  scxnalily  of  tho  phanerogams  by  fer- 
tilising the  palms  in  our  botanical  gardens  wiili  pollen  from  Lcipsic, 
Kven  in  dassificaiioD,  in  which  the  rivalry  of  the  seafaring  nations 
with  the  Gennans  was  so  ardnoos,  a  few,  like  the  creator  of  onr  fish- 
collection,  Bloch,  won   imperishable  fame.     Germans  also  approved 
tbemselvcR  m  itcientifio  travelers :  the  two  Ponters,  Cook's  compan- 
ions around  tbe  world  ;  and  in  connection  with  tbeRiuoian  expedition 
for  observing  the  second  transit  of  Venus,  our  Pallas,  as  a  student  of 
,  tbe  Siberian  fanna.     Finally,  in  geognosy  bad  Werner  secured  tbe 
lilDcontested  leadership  for  tho  Germans  as  the  pre-eminently  mining 
people,  among  whom  Ajpicola  bad  previously  created  mincrnlogy. 

Thin  <-nuRicnit ion,  wlitc^h  might  bo  considcnbly  cxtcmlH,  shows 
what  good  progress  (ierman  natural  science  bad  made  in  tbe  last  cen- 
tury.    Indeed,  it  ia  doubtful  whether  any  other  people  can  boavi  of  fc 
greater  richness  of  notable  achievements  during  tbe  same  period.   But, 
btoward  tbe  end  of  tbe  century,  the  aspect  was  changed,  to  our  disad- 
'  vantago,  and  not  without  our  fault. 

After  its  early  bloom  in  tbe  middle  ages,  and  tbe  activity  of  the 
Rpformation,  the  German  mind,  disturbed  in  its  development  by  the 
lliirtj  Years'  ^^'ar,  remained,  as  respects  literary  produclion,  iu  tlie 
bsckground.  At  most,  it  trifled  a  little  in  a  tasteless  way.  Then, 
all  at  once,  in  the  second  half  of  the  century,  it  rose  to  so  mighty 
a  flight  tbat  it  not  only  rMovcrvd  its  lost  mnk,  but  pUcfd  itself* 
in  some  kinds  of  poetic  creation,  at  tbe  beotl  of  modem  mankind. 
A  constellation  of  talent  arose,  tbe  like  of  which  the  ages  of  Augustas 
and  Louis  XIV  did  not  see,  nor  tbe  fifteenth  century,  except  in  other 
fi^'Ids.  Who  can  describe  tbe  intoxication  of  the  nation,  when  im- 
mortal songs  nnnounciKl  that  the  king's  son  lia<I  nome  whoso  kisa 
was  to  awaken  the  thorn-roue  of  German  poetry  out  of  its  half  a 
thousand  years' slural>er  7  At  tbe  same  time  there  pressed  upon  <u 
tho  new  naturalism  and  emotionalism  from  Kngland,  and  enligbteo> 
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■ant  and  gushing  philanthropy  from  Pnnc&  tierman  Ko«icty  now 
aoqnired  a  strong  Htvnry  intcn-st.  Hut  while  that  part  of  the  edu- 
cMed  world  which  wm  nuiiooptiblii  to  the  mora  tender  emotiooa  led 
■a  Kflthotio  drvam-life,  the  afrongor  mindjt  went  chained  to  the  con- 
tcmpblion  of  tbo  antique,  or  were  sunk  in  the  [iroftinditipx  of  tlie 
timaltaiicoutily  ripened  critical  philosophy.  Thus  the  thuught  of  the 
nuion  yn»  far  removed  frotD  roUilic*,  and  directed  to«-«d  Iwautiful 
fancies  and  ideal  tmthi.  If  tbti  had  had  the  result  of  only  diverting 
eome  from  rwearch  and  obwcrraiion,  the  lost  might  havo  been  borne. 
But,  with  the  thoroughncM  with  u-hti^li  tho  Oerman  doen  ov«rything, 
tbo  damage  went  deeper.  The  dialinotionii  between  reathelio  and  xrieo- 
tifie  demands  wera  effaced  from  the  universal  comprchenaioQ.  The 
intuitionn  of  art  usurped  the  place  of  induction  and  deduction.  Even 
the  critique  of  (ho  reason,  jiiirt  achieved  by  Kant,  wiu  pushed  aside  as 
narrow -minded  scholasticiam.  An  arrogant  Hpeculalion  biiltcvcd  itx 
synthvtio  judgmenta  a  priori  bad  grown  so  sttrong  that  it  could  under< 
laVe  10  oonatmct  the  world  from  a  few  delusive  formulas,  and  it  looked 
down  with  extreme  insolence  upon  the  unpretentious  daily  work  of  the 
empiric.  In  short,  the  day  came  of  that  false  philosophy  which  ro- 
doonded  to  the  sbamo  of  German  science  for  a  quarter  of  a  oontnry, 
wImmw  advoeatcji  thr<-At«nfid  our  own  gi'tieratinn,  an*]  which  the  be«t 
he*da,  ck-vating  vague  fancy  and  taste  above  the  priicticil,  weru  least 
able  to  resist 

The  reooUoction  of  this  perversion  of  the  German  mind  is  the  more 
mortifying  because  it  occurred  eimuItancoDsly  with  the  brightest 
phases  of  science  outride  of  (icrmany,  especiaHy  in  France.  While 
under  the  lint  rcpnblic  and  the  first  empire  the  mnscs  were  hushed  to 
silence,  there  waa  gatben-d  in  Pari*  a  cin'lc  of  learned  men  of  whom 
not  only  has  each  one  left  a  bright  trai-<-  behind  him,  t>nt  also  in  which 
as  a  whole  lived  the  comprehension  of  the  true  method  to  which  the 
Academy  of  Sciences  has  always  persistently  adhered.  Coulomb  and 
Lavoisier,  t^place  and  Cuvier,  Biot  and  Arago,  were  partly  the  fore- 
runDcn,  partly  the  eoryphita  of  that  great  epoch  from  which  is  dated 
the  leadership  whicli,  during  the  first  half  of  thix  century,  made  Paris 
the  ameiitifie  capital. 

Tbe  period  of  this  momentous  transformation  in  Germany,  when 
etin  oonteraplaiion  of  the  world  and  overweening  speculation  were 
tlly  croM'ning  each  other  and  poshing  intelligent  experiment,  tike 
Inderella,  into  a  corner — this  period  was  that  of  Alexander  von  Ilum- 
oldt'a  youth.  A  remarkable  youth  he  must  hare  been,  exuberant  of 
tboDghi^  and  yet  burning  with  the  thirst  for  action  ;  eloquent  and  on- 
tic  like  a  poet,  and  yet  devoted  with  all  his  mind  to  the  study  of 
in  knowledge  already  a  reflection  of  the  Cosmos,  and  yet  inde- 
fatigable in  accurate  examination  and  experiment ;  a  bora  master  of 
Iha  German  speech,  yet  at  borne  in  every  idiom  ;  in  such  guise  he  ap- 
paned  in  the  intellectual  center  of  the  Genoanj  of  the  day,  in  Jena, 
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Mo(mg;cr  than  Goetho  b]r  twostjr,  tluin  SohilliT  bjr  ten  yean,  aad  yet 
irelcotnod  l)y  both  oa  if  be  were  ibeir  (leer  in  age^ 

lie  figured  a«  the  friend  of  Willdenow,  Ueorg  Forster,  aod  I..ro- 
]>old  von  Bucb,  u  th«  papU  of  U)ain«tibach,  IJchteBb«rg,  and  'Wernor, 
already  known  by  minor  vrrittnge  in  wbich  bu  indartrions  iiunyiiid«d- 
neashad  early  displayed  it^df,  olrvady  a  mucb-truvdrd  man  accordii^ 
to  tbe  idviu  of  tbe  day,  and,  ultliotigb  of  independeDl  nicai»),a  Benant 
of  tb«  auto,  ou  tbe  way  to  the  highest  honors.  In  what  was  bo  not 
iDt«reit«d,  and  what  did  he  not  take  np  ?  Ancient  weaving,  nubtem- 
Di^aii  flora,  basalt,  meteorological  phenomena,  tbe  theory  of  logarithmo, 
bad  engaged  him  ;  but,  when  it  wax  worth  wbiU-,  bo  knew  bow  to  con- 
centrat«  his  streiigtlt  upon  a  single  poLgt.  Galvani's  dificocery  bad 
recently  wtirrcd  nuturaliata  and  phy»icianM  to  effort.  "Id  tbo  fall  of 
1 TOS,  liaring  bi^come  aoquain led  with  it  in  Vienna,  Humboldt,  trav- 
ersing Gennany  in  ercry  direction  as  a  miner,  physicist,  and  botanist, 
'  WttDdcring  upon  desolate  and  rrmote  mountains  where  he  waa  some- 
times cut  off  from  all  litnary  intcrcourac,'  slrrady  revolving  the  plati 
of  bis  tropical  pumi-y  in  hit>  b«ad,  Itad  stitl  found  time  to  make  thoa- 
aands  of  most  delicate  experimeota.  Kven  on  bor&ebatk,  bc»tdr«  ham- 
mer, glass,  and  compass,  he  was  never  without  *bis  galvanic  ap)>aratus, 
a  pair  of  metal  rods,  pincers,  a  glass  stAud  and  an  anaiomicid  knife.* 
and  the  cnrae  wbicb  tbe  Bologiian  anatomist  had  invoked  upon  tho 
poor  race  of  bair&chians  overtook  them  otider  IIumboldt*S  hand,  even 
in  places  in  which  they  had  previously  been  ixviirc  from  it."  Kow  he 
had  talkvd  witb  Alcssandro  Yoltn,  in  bis  villu  on  the  Lake  of  CoiDO,of 
tbe  crucial  experiment  in  noimal  cleetricity,  Oslvani'a  convuloinn  with- 
out metals,  and  wan  preparing  to  colWt  the  results  of  but  inwjttiga- 
tiooB  in  the  book  on  "  Excited  Muscalar  and  Nervous  I'lbera."  IIo 
must  confirm  his  own  re«earchos  with  csjK-rimeDls  on  frogs'  legs, 
and  he  opportunely  called  not  only  bis  brother,  but  also  "  Herr  von 
Goethe,"  to  («!  bis  witnesivs. 

Among  tlie  various  individualities  which  were  anit«d  in  him  Into  a 
eomplieated  whole,  and  whi^^fa  we  meet  in  analydng  this  being,  is  fitM 
of  all  an  artist.  The  "  Hhodian  Genius,"  the  "  Views  of  Nalurv,"  the 
address  st  the  opening  of  the  assembly  of  naturalists,  are  srt-worka. 
Tliftt  work  of  Iluroljoldt's  wbieh,  like  Goethe's  "  Fanst,"  eontcmpJalcd 
from  youth,  wim  completed  with  an  aatOiiL»btng  energy  only  in  an  ad- 
vanced old  age,  may  certainly  claim  to  bo  an  artist's  production.  W* 
shall  for  tbe  present  leave  unanswered  the  ^oestion  of  the  utility  of  tbb 
kind  of  mingling  of  the  poetic  clement  with  the  scientific,  in  wbiob  we 
may  recognize  a  return  to  the  model*  of  Plato  and  Lncrotius,  Aside 
from  bis  native  propen«)ly,  Humboldt  wns  led  toivanl  it  by  the  ipstbettc 
manner  of  thinking  tiien  pn-vailing  in  Germany,  wbicb  had  become  a 
second  nature  to  him,  and  es]>ccLilly  by  bis  intercourse  with  our  great 
poets.  It  must  not,  however,  be  forgotten  that  something  of  the  aarae 
kind  hod  been  observed  a  little  while  before  in  France,     Buflon'i 
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"Epoqoe*  d«  la  Natnre,"  bis  •ketebvK,  (lowing  id  RpIvndiJ  word-waveH, 
of  u«n  sud  aoimftU,  Bcmonlin  (1«  Saint-Pierre's  roagnifioirnt  [licluro* 
of  tropical  nsturv,  wem  well  fitted  to  spur  Uumboldt'H  literary  amlti- 
tioD  in  emuUtion  of  tbem.  If  his  slj-lo  has  lately  b«>D  cniicieed,  that 
sbowa  that  be  bad  a  style.  Indulgc-occ  in  lh«  cri-:<tivQ  of  beautiful 
forms  of  langnag«  was  agreriiblc  to  the  UMe.  of  but  ag<'  ;  and  why 
should  I  not  t«ll  bow  be,  prcMuming  upon  a  simiUr  receptivity  in  my- 
•eU,  read  to  me  from  tbo  proof-abeeta  of  his  "  Coeinoa  "  paasagea  wbieli 
pftrUenlsriy  pl«a«rd  bint,  auob  aa  the  one  in  which  be  ingeniouKly  euni- 
RUirize«  -ill  that  the  moon  ia  to  our  earth  ;  enlivening  the  firmament  by 
its  ebangcs,  comforting  the  heart  wilb  itn  mild  IuhIlt,  and  in  geological 
peiiodM  carving  out  oontinenta  tbrougb  the  erosive  work  of  the  tide*? 
More  nbject  to  criticism  in  the  other  iDflnenoe  vhicb  the  dominat- 
ing mind  of  llumbol'lc  exercisol  over  Germany  in  bis  uiDelielh  year. 
At  nothing  aro  laymen  more  curpriaed  than  when  they  hear  that  Horn- 
boldt  did  not  >Lan<]  on  tlie  extreme  betgbt  aA  a  naturalist,  but  that  his 
■itnationinaraental  respect  was  like  that  he  found  himself  inonChim- 
borsao,  when  an  impassable  chasm  separated  him  from  tfa«  summit. 
Tbe  gap  vbieh  opened  between  him  and  the  topmost  peak  of  natural 
science  was  tbe  want  of  pfayoieo-matbomatical  knowlcxigci.  Not  tliat 
thii  woadented  hiit  (alcnta.  He  had  in  bis  youth  an  inclination  to  pure 
roatbematiut  ri'Mrarclt.  But  tlie  taste,  and  later  aim  the  mental  habit, 
of  analysing  phenomena  within  a  certain  scope  and  tracing  them  to 
their  nlrimaie  recognizahle  principles,  deserted  him.  He  became  satis- 
ficl  with  establishing  and  examining  fact.s  The  mere  telling,  «Ten  at 
brge,  of  those  things  that  occupied  bis  viKion,  and  which  he  compre- 
hended to  the  mo5t  minnte  details,  or  contd  deduce  at  every  instant, 
was  tiresome  to  him.  It  was,  indeed,  tlie  cosmos ;  only  there  ta,  in 
that  highest  sonae^  no  sdentifie  comprehension  of  tbe  cosmos.  Mnthe- 
malical  pbysic*  knows  of  no  difference  between  cosnoe  and  chao«.  By 
blind  natural  necessity,  by  the  central  forces  of  atoms  independent  of 
time,  or  by  some  other  equivalent  hypothesis  of  the  constitution  of 
matter,  it  oodccxIm  that  eoimos  may  have  come  out  of  chaos.  Tbe 
tbe  beautiful  and  bannonious  aggn-gate  of  nature,  is  an  jes- 
anthropomorphism.  Humboldt  CKpliiincd  the  title  "  Cosmos  " 
with  tbe  phrase,  "  Sketch  of  a  physical  dc*eription  of  tbe  universe." 
Arrording  to  Herr  Gustav  Kirchhoff's  definition  of  meebanics,  one 
lai^bt  easilyplacc  tlu'**' wortls  upon  Newton's  "Principia"  or  I^jilace's 
'U^eaniqoe  celi-ste."  But,  by  dcft^ription,  Tlutnboldt  understood  only 
I  graphic,  not  a  mcclianieal  description,  and  there  is  the  same  dtfTcr- 
h  between  his  dciseriplion  of  the  world  and  that  of  Vowton  or  I.A- 
placo  as  between  the  de^ription  of  a  plant  and  tbe  calculation  of  a  dis- 
turbance. In  that  be  adhered  to  his  conception  tfarongh  his  whole  life, 
and  attached  tbe  highest  value  to  it,  he  showed  himself  a  genuine  child 
of  a  ctnge  of  di«cIplino  more  fitted  for  artistic  methods  of  vieV  than 
laaall 
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Whilo  Gpnnftn  Mcicnco  wn»  involved  in  the  enervating  netvork  of 
tiMtbctic  itpuculuktiono,  hia  own  viivrgy  and  bappy  Hkiil  enlisted  Hum- 
rboldt  in  wider  apberes  of  health)'  uutivity  for  itti  Halvatton,    Kven  in 
our  fast-Uving  age,  it  is  hard  to  conceive  that  only  two  yron  after  he 
had  been  enjoying  in  the  Saal  Valley  thoee  vUioiu,  sliiirt  indi^'d,  bet 
iu  a  certain  ^euse,  like  a  young  love,  decisive  as  to  hin  lifp,  be  was 
■obaerving  in  Cumana  the  first  periodical  sbover  of  utarv,  and  di«coT- 
'  eriog  the  elMtric  folds  in  the  brain  of  tbe  torpedo-eel ;  was  exploring 
the  nvoM  of  Caripe  rcconant  with  tJic  cries  of  the  gvachero  ;  was 
threading  in  a  pirogue,  environed  with  alligators,  tbe  stream-net  of  iho 
,  Rio  Negro  and  tbe  Cawi'iuiarv  between  the  Urinoco  and  tbe  Araason  ; 
Imid  in  KKmeralda,  on  the  nppcr  Onnooo,  was  observing  the  concoction 
l>y  Ihe  nalivvit  of  the  weird   lurow-poison,  cnrani,  wlucb  owes  its 
name  to  bim.     Nothing  wss  wanting  to  raise  tbe  fantastic  cbarm  of 
|lbe«c  journeys,  from  wbicb,  nevertheless,  Humboldt  broti^l  hack  a 
'  greater  snm  of  acute,  distinct  observations  in  every  conceivable  field 
of  science,  in  get^apby  and  anthropology,  than  any  single  observer 
j^vcr  cutloctod  either  before  him  or  after  him.     No !    'ITic  world  will 
r*  never  see  bis  like  "  in  cotnprebcnaivv,  rcjdlcss  activity,  combined  with 
lofty  thought ;  in  dauntless  venture  for  ideas,  with  tbe  widest  saving  of 
means  and  utrenglh  ;  in  soaring  height  of  feeling,  the  eiprension  of 
which  freigucntly,  in  view  of  tbe  sad  contcntionii  of  mankind  or  of  tbe 
horrom  of  slavery,  for  instance,  has  an  elegiac  tone,  as  in  a  similar  way 
a  delicate  hai«  adorns  his  tketcbos  of  the  giant   heights  of  tbe  Cor- 
dilleras. 

It  is  essential  to  the  sucetM  of  «  sctentific  journey,  first  of  all,  that 
,  thn  traveler  return.  But,  btsidM  threatening  him  with  physical  dan- 
ngers,  which  Humboldt's  apparently  not  very  strong  body  resisted  won- 
derfnlly,  long  j()iinH-ys  in  wild  regions  have  other  inconvenient  eonso- 
queneca.  Habiiualion  to  perfect  freedom  in  solitude,  to  constant 
change  and  external  stimulation,  even  excitement,  the  dtvei-Kion  from 
accustomed  literary  occupations,  render  it  very  liard  for  traveler*  to 
feel  themselves  at  borne  again,  to  glvt*  themselves  op  to  the  compli- 
eated  demands  of  t-ultivatod  society,  atid  to  be  satislied  to  make  tbe 
mojA  of  the  treasures  they  have  brought  with  them.  They  seem  to 
prefer  to  such  allegiance  a  return  to  the  wildemoM,  so  that  it  ts  said 
of  African  travelers  that  the  grcatost  danger  that  threatens  them  la 
the  nncon<juerablc  priipcnsity,  when  they  have  once  escaped  the  perils 
of  tiie  Joonii^y,  to  try  them  again.  Thus  it  was  with  Humboldt's  fel- 
low-traveler, Bottpland,  who  was  drawn  hai'k  to  South  America,  where 
it  was  his  fate,  not  to  perish,  but  to  be  lost  to  science,  a  prisoner  to 
Hr.  Francis,  lie  left  to  Humboldt,  in  whom  no  trace  of  such  weak- 
DCM  could  be  found,  tbe  fruit  of  many  of  their  common  laborvL 

Hnmboldt  had  lived  in  Paris  before  his  jonnicy.  He  now  perma- 
BBently  fixed  bi»  place  of  labor  there,  as  the  only  place  where  he  could 
nvrfect  the  literary  undertakings  he  bad  planu»l ;  and  as  with  coriooi 
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luilily  be  h»A  become  a  Spaniard  in  Xew  Spain,  m,  without  denying 
hii  German,  be  made  ihe  I'anHinn  avtulcmicians  forj^t  tliat  he  wan  not 
a  Pnncbmaa.  Id  ttiif,  that  gift  of  r«ady  wit  with  whiob,  whilu  a  siu- 
dant  al  FraolLfort,  its  had  tix»)bk-d  tlw  more  aeriuus  WUIiutn,  und 
which  bii  Q»ed  aa  a  powerfal  wi>apon  iu  hia  aubscqun-iit  oourt-llft',  waa 
of  mui>h  advanta^je  to  bim.  AKitooiated  with  Gay'Loasac  and  i'rovcn- 
^  in  labors  which  aro  xtill  tiutniclive,  ho  waa  received  into  that  small 
cbde  of  leametl  mvn  that  |^ther«d  around  the  venerable  Berthollvt 
ai  Arcaub  Alt  of  these  and  numerona  other  fnendsliipa  of  Ham* 
biiMt'ii  are  thrown  into  the  s)utdc  by  the  Itfv-loiig  connection  be  formed 
with  Arago,  to  which  the  coatrwt  of  tb«ir  natures  lent  a  peculiar 
charm. 

Unmboldt  was  at  finit  sight  of  insignificant,  flatttring,  and  pliant 
appcaraiifie,  Arago  of  impooing  bearing,  a  typo  of  fiery  Si>uthem  man- 
hood ;  Uumboldt  of  enc}-cIop«dic  miod  and  knowl(»dge,  Arago  an 
amroaomer  and  roatbematico-phy«iciiU  of  no  sharply  limited  a  ecope 
and  so  strict  a  school  tbat>  while  he  analysed  according  to  three  axes 
tb«  modifying  effects  which  nctghbariri;!^  masBeA  of  metals  exercise 
apon  magnelio  dcflectioiui,  he  left  it  to  Faraday,  who  could  not  S'luaro 
a  binomial,  to  fiad  out  ibeir  cansea.  Like  Ilnmboldt,  Arago  was  a 
raoster  of  comprehenslTe  scientific  description ;  bat,  while  Humboldt 
■Dclinod  to  melting  patho«,  the  diixxting  polish  of  Arago's  keen  lan- 
gnage  becomes  a  tirc-jtoniv  niunueri*m.  Sympathy  in  political  vicwa 
waa  a  bond  between  them.  Arago  waa  a  republican,  Humboldt  called 
himself  a  democrat  of  1789.  Probably  this  waa  the  rea«on  of  the 
oont«m])tuons  condescienaion  with  which  Xapolcon  I,  among  wbose 
faalta  was  not  want  of  respect  for  science-,  used  to  meet  him. 

Ill  connection  with  Arago,  Humboldt,  a«  he  was  fond  of  telling, 
xnled  for  twenty  yean  what  waa  then  the  first  scientific  body  in  the 
iporiil.  tf  not  uf  l)b  fame,  this  period  was  the  climax  of  his  lifc^  As 
in  the  priraitiTe  forest  he  had  watched  through  nights  nnilisturbed  by 
liK  murmur  of  the  cataracts,  the  humming  of  the  mosquitoes,  the 
i-ar  roaring  of  the  jaguars,  and  tltc  fearful  cry  of  the  beaata  in  the 
abore  him,  w  now  were  Llic  coiifusliii;  presaure  of  the  world's 
aetropolis,  the  thousand  personal  demands  daily  thrust  upon  him,  thv 
brilliant  society  of  the  wi/on,  the  intrigues  of  academical  lobbios,  to 
liim  only  a  pleasant,  ntimulating  life-t>lcm«nt.  He  found  grutiitcation 
tn  this  mental  tamult,  which,  busy  with  the  air  and  matter  of  lifei 
overlooked  Wro  while  be  built  up  the  gigantic  coral  structure  of  the 
mauy-membered  story  of  his  travels.  More  and  more  conmimrd  with 
an  uufXtiugnishable  enthoaiasm  for  science ;  in  unlimited  devotion  to 
knowleiige,  neglecting  domestic  fortune  ;  drawing  into  the  line  of  big 
activity  hosts  of  IcarnM  men  and  artiMx,  aiid  ^killfiiiiy  utilising  their 
Jtnta  for  his  own  objects  ;  not,  indeed,  leaching  rj;  cathtdra,  bnt  in- 
pirlng  youth  by  his  example  and  continually  encouraging  them — he 

I  at  that  time  iu  Paris,  as  aft^Tward  in  Iterlin,  a  central  figure,  from 
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which  foroc  rn()iat«d  on  erery  itid«,  an«l  in  which  naiovrotu  threads  ran 
together. 

That  was  the  time  when  be,  tometiraea  with  an  eBSsy  odIj  •  few 
psges  long,  created  new  studies,  like  that  of  pUmt-geo^rapfay  ;  or  by 
eome  sn^ralive  medinm  of  graphic  rvprcsentation,  Hoch  aa  the  iio- 
thcrniul  curvvH,  revealed  the  law  hidden  in  forml»«  masses  of  single 
faGt«.  Alt  ihi!  whole  real  world  warod  before  hi*  inner  vision,  lo 
"swelled  before  him  alao  ibe  bisiorical  flood  of  floodii,"  only  that  hv 
festooned  the  bare  scaffold  of  civic  history  with  the  finit  and  flower 
garUnds  of  the  historr  of  civiliiation,  of  diMOTery,  and  of  art.  As 
Uhland  composed  *ome  of  hi»  6ni,'Ht  romances  in  Paria,  there  likewise 
originated  the  "  Views  of  Xaturc,"  Humboldt'*  favorite  work. 

While  the  reminisciiiict^s  of  Jena  were  thus  revived  in  htm,  his 
mind  was  ncveithelesa  permanently  purified  from  much  dross  that  had 
clouded  it  in  those  days.  In  the  interval  that  separates  Humboldt's 
lab«Tit  after  the  journey  to  the  tropics  from  the  "Kxperimenls  on  Kx- 
cited  Muscular  and  Nervous  Fibers,"  w«  recognize  the  influence  of  bis 
inlercounc  with  the  Parisian  acndomictanN,  of  their  always  careful, 
frequently  exaggeratedly  vkepttciil  vii'ws.  In  one  pMnt,  ezeclling 
through  the  greater  dtiptb  of  (lerman  thongbt,  he  left  bis  maatera 
behind  htm.  While  a  kind  of  shallow  vitalism  was  prevailing  in 
Frunc«,  Humboldt  had  long  passed  the  position  ho  Iiod  once  sustuned 
in  the  "Rhodian  GeniuN,"  .ind  had  exphiined  the  proceKs  of  life  as  a 
result  of  the  physical  and  chemical  qualities  of  the  matters  combined 
Id  tJie  organic  textnre- 

It  is  perhaps  less  knowo  that  Unmboldt  wu  s  pro-Darwinian  Dar- 
winian. He  gave  me  the  "  Essay  on  Cl.issilicatioD,'*  sent  him  by  Looia 
Agiinsix,  in  which,  only  three  years  Ijcforc  the  appearance  of  the  "Origin 
of  Siieeies,"  a  book  Humboldt  did  not  live  to  see,  the  doctrine  of  peri* 
ods  of  creation  and  teleologioal  views  were  portrayed  with  unblnnted 
sharpness,  and  supported  by  numerons  pl.insible  arguments.  Hum- 
boldt's eipreesions  on  this  occasion  left  me  no  doubt  that  be,  far  from 
syinpalliiring  with  Agassix'to  views,  wiu  a  believer  in  merbanieal  cJinsa* 
tion,  and  an  evolutionist.  If  we  may  credit  eertain  Parisian  traditions, 
Humboldt  and  Cuvicr  were  not  on  the  best  footing  with  each  other. 
Perhnps  1  Inmboldt  was  more  inclined  toward  the  doctrines  of  JLamarok 
and  GeofFroy  Saint-Ililaire. 

It  is  time  to  consider  what  had  lieeome  of  Gennan  scieneo  daring 
this  period.  It  had,  in  a  eertain  secme,  snnk  deeper  and  deeper.  Philo- 
aophical  speculation  hiul  won  ground  at  nearly  all  points,  and  in  nearly 
all  llie  univeniities  its  subtillies  were  announced  as  ready  wisdom  by 
professional  philosophers  as  well  as  by  nalnratists  and  doctors,  and 
were  eagerly  taken  up  by  the  mtsgnided  youth.  Goethe's  false  tbeo- 
rioa  and  maxims,  supported  by  his  fame  as  a  poet,  incrcnMHl  the  con- 
fusion. The  wars  of  Napoleon  did  harm  O  Gennan  science,  not  only 
by  external  force,  but  ahio  throngb  tb«  Christian -romantic  reaction 
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I    ■gnut  the  llelleitistic  claaaicism  of  the  ]>rec«]ing  period  that  came  in 

I    trilh  tJie  naUonsl  rising. 

I        K«t  that  llicro  wcro  vanling  Toic«a  to  protMt  againat  the  dlaorclvrt 

'  or  nKa  who  knew  belter,  but  wlio  disdained  to  engage  in  contention 
with  ponoiw  tulking  lilce  madmen.  Germiiny  could  etill  boast  of  one 
of  tbe  first  iuaiJiirmatii^iAn§  and  mathcmalico-}ilivittrii:Ut  of  all  time. 
(>n  bis  return,  [[umboldt  had  found  the  academy  at  Paris  fall  of  tbe 
fame  of  iho  yonthfol  author  of  "  Disqnifiitiones  Aritbmoiicw."  B«- 
ndea  Umnboldt,  there  were  then  in  PariH  to  sare  tbe  rcpuiaiion  of 
Ocrntan  soirnix-  onr  Paul  Krmnn,  who  recdved  from  the  academy  tbo 
prizo  in  galvanUm  founded  by  Napoleon,  and  ulioso  anatomy  of  the 
Behinoderm*  waa  alwo  crowned  by  it,  and  pre-eminently  Gaase.  Uat 
ercn  Ganss  illostntcs  bow  smaii  a  place  acieiice  and  matbemnties  liad 
in  German  idea*.  Our  plea&nre  in  the  dainty  Jest  whU-Ii  Ileinricb 
Heine,  in  Ins  *'  Rvi^'bildem,"  ntters  agatoBt  the  BcientiRU  of  Outtiiigon, 
In  tkc  upcrtive  ]>anllel  between  Georgia  Aogugta  and  Bologna,  is  some- 
what troubled  when  we  ri^mnmhcr  that  among  those  ccientist«  waa  the 
immortal  (iaus«.  Xevej  on  a  Mniilar  oeea«)on  would  a  young  French 
poet  have  overlooked  tbe  existence  of  I^plnc«. 

Fioally,  the  revolution  approached,  "  The  brilliant  and  brief  Ratur> 
nalia  of  a  purely  ideal  natoial  ecienoe,"  a»  Ilamboldt  mildly  described 
it,  waa  drawing  toward  an  cnil.  Xatural  philut«iptiy  had  fulfilled  none 
of  itd  glittering  promises ;  its  draught,  fuauiing  and  pungent  at  Gret^  had 
grown  stale.  And  jutit  33,  two  generations  before,  a  race  of  poets  and 
thinkers  had  been  produced  all  at  once,  ho  it  happened,  by  a  eoinci- 
d«iwe  BO  Tonaiiiablo  that  wc  gnei^a  a  law  in  it,  that  there  arose  %t  ibis 
lira*  ft  healthy  and  xirong  crop  of  genuine  n;itiinili»ts.  There  was, 
however,  another  element  by  which  the  external  fortune  of  German  sci- 
eoee  was  henceforward  materially  affected.  Frederick  llie  Oix-at  had 
kept  the  eyea  of  tbe  world  turned  toward  tbe  capital  of  bis  monarchy 
for  half  a  century.  By  the  calling  of  such  men  as  Maiipcrtiiis,  Euler, 
and  Lagrange,  he  hail  given  tlra  Academy  of  Sciences,  recently  founded 
by  him,  a  temporary  high  lusU-r,  partly  borrowed  from  ahrood.    A  seat 

-pi  German  intellectual  life,  Berlin  did  not  become,  umler  him.  Tlie 
witer  of  cnlturc  in  Berlin  lay  in  the  French  colony.  If  we  abstract 
I^aaing'K  brief  residence,  Hoses  Mendelssohn,  the  prototype  of  hia 
Xathwi,  tbe  correct,  frigid  Ramler,  and  the  author  of  "Tbe  Joys  of 
the  Young  Wertber,"  \^t:r^m  h.-id,  in  the  lort  century,  hardly  attained 
any  importance  in  German  literature. 

That  since  then  Berlin,  having  become  the  political  capital  of  Ger- 
many, has  also  pushed  into  the  advance  of  the  other  German  cities  in 
an  intellectual  re«p<-ct,  was  not  the  effect  of  a  single  canse,  nor  the 
work  of  any  one  man.  Cliief  in  the  succession  of  circomMance*  that 
contribnted  to  it  waa  nnquvat  ion  ably  the  creation  of  the  University  of 
Berlin.  Tbe  university  could,  indeed,  not  raise  a  new  German  Par- 
^■CTCT  if  tbe  Berlin  of  that  time  had  been  tbe  place  for  it ;  and 
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it  oould  also  on];^  indirectly  csmtributv  to  tlw  UoBaoraing  of  art.  Bdi 
it  became,  in  the  pursuit  of  its  work  from  the  first,  the  most  important 
ceitt«r  of  Gennau  knowledgo  as  a  whole.  In  reality  Htf.  general  en* 
lightcnmcnt  which  bad  ho  often  comforted  t^c  nalion  in  its  diTigions, 
'  still  remainiMl  spread  over  Gvnoany  to  ilH  salvalion.  In  »omo  poinU 
*]l«rlin  .Haiv  itself  surpau«d  by  biooU  univeniitiea  like  tliat  of  Uiessen. 
Between  these  and  Uerliu  there  was,  howerer,  always  the  difference 
that,  while  now  and  then  some  one  or  another  smalt  university  would 
blase  up  tike  a  variable  sUr  to  the  first  magnitude  in  somo  branch  or 
another,  to  sink  in  a  little  while  back  Into  com|>amtive  olxK-urity,  the 
sum  of  the  aggregated  mental  forcen  in  the  Berlin  Univervitj'  and 
Academy  wa-i  t)i«  same,  or  rather  increased,  from  the  lieginniog. 

Aliuo«i(  slmultaoeotuilT  with  the  blossoming  of  the  university,  in 

alliance  with  the  national  rising,  and  favored  by  the  growth  of  the 

^ity  and  its  prospority,  there  had  also  been  developed  hero  a  real  Ger- 

F  man  cnlture,  and  a  perhaps  not  very  productive  bat  cleverly  critical 

nooivly  bad  collected  whoKc  influcnco  <m  Gemiaii  iiitt^UcclUAl  life  was 

Lmore  pciouptible  becauKC  of  the  prepoiide ranee  with  which  Berlin  had 

rtiome  oat  of  the  war  for  freedom.     As  far  as  the  habitual  influence  of 

so  many  older  centera  of  learning  and  the  independent  spirit  of  the 

GcrmauK,  hostile  to  centralization,  permitted,  Berlin  henceforth  main- 

Inini^  the  rank  of  inti^lUgence  appropriate  to  it  as  the  capital  of  tfaa 

State.     Tb.tt  iUustriouH  circle  of  writers,  artists,  and  actively  sym- 

palhisuig  women  Is  now  inconceivable  without  the  background  of  the 

Berlin  University ;  without  Sohleierroacher  and  Frederick  Augustus 

Wolf.  Savigny  and  Carl  Kitter,  Boeckh  and  Lachmann,  Buttniann  and 

Bopp,  Ilcgel  and  Gauss  ;  and  in  this  sense  wo  may  sny,  that,  through 

the  foundation  of  the  onivfTxity,  William  von  Humboldt  dovated 

Berlin  to  be  the  intellectual  capliul  of  Germany. 

While  the  ITuiversity  of  licrliu  fully  represented  science  in  nearly 
every  direction,  every  ment.il  phase  of  the  nation  was  tikowiae  reflected 
in  it.  Here  was  fought  out  in  jurisprudence  the  battle  between  the 
biittorical  and  the  philoxopbieul  schools  ;  here  was  two,  iu  theology, 
dogmatic  reaction  to  give  way  to  rationalism.  Here  unrestrained 
spocolation  continued  to  have  its  way  for  a  long  time,  natural  phi- 
losophy blew  its  last  party-colored  bubblee,  and  Goethe's  J-ttrbenUhra 
L  was  taught  ex  catAtdra.  Here  it  was,  also,  that  that  host  of  men 
Mrose  who,  in  connection  with  many  illu«trious  minds  still  adorning 
the  FiKhcrhinii,  repaln-d  the  faults  of  philo»ophieal  error,  and  gave  to 
natural  science  an  activity  which  was  full  of  cousoquence  for  the 
world  as  well  a.<i  for  Prussia  and  Germany,  and  which  still  continuea. 
Is  it  nec«8sary  to  name  them,  when  so  many  of  thorn  are  looking  down 
upon  ns  from  these  walU^Kilhaid  Milscherticb,  Heinrieb  and  Gna- 
tav  Roue,  Encke  and  Poggendorff,  Weiss  and  I.ichtenstfin,  F.hrenbcrg 
and  Johannes  Muller,  Dove  and  Gustav  Maguux,  and  besides  them 
the  mathematicians,  Lejcnne*I>iriohIet  and  Steiner,  and   later  still 
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vaA  finally,  yet  remaining  among  tu,  the  liut  of  \x\»  race, 
Tlvrr  Peter  Riesit  ?  It  was  a  glorions  time  for  German  science,  little 
%A  a  precocious  and  vpoilcil  youth  is  wont  to  cslLt-m  the  men  who, 
tbemaeivcc  alino«t  without  tvaclivni,  trained  their  teachers ;  a  time  to 
write  whoM  connected  tuatory,  the  materials  for  which  lie  at  band  in 
nntncruu*  memorial  addreases,  wotiM  be  a  thankful  task  iui>l  u  {lalriotic 
duty ',  for  it  was  the  time  when  the  German  nationality,  (o  which  ho 
much  importance  is  now  attached,  grew  simng  in  science  also,  to 
prond  tndeponiicnoOi  But  the  cruwuln}^  waa  reeerved  for  the  epoch 
in  whioh  Atczandcr  roa  Humboldt  exchaujjcd  hi«  former  rctudcncc  Ld 
Paris  for  Berlin.  The  Italian  donble-eniry  book-lteeplng,  which  he 
bad  learned  when  young  in  tlie  lrade-«chool  at  Hamburg,  enabled  him, 
aa  lie  told  me,  to  observe  how  his  originitlly  ijuiie  considerable  means 
were  wasting  away  in  the  Kunix  which  the  publi<'iiti»n  of  his  travel- 
work  consumed.  When  this  occasion  compelled  bira,  in  obedience  Ut 
the  wish  of  King  Frederick  William  IH,  much  against  his  inclinatjoa, 
to  remo7e  to  Prussia,  we  can  only  see  in  this  turn  of  fortune  tlie 
fulfillment  of  his  high  calling,  and  in  the  epos  of  his  "  much-moved 
lifu  "  admire  the  remarkable  concatenation  by  mranN  of  which,  during 
Alexander's  long  abtunce,  bi»  brother  William,  by  tbe  fonndatton  of 
the  Berlin  TTnivervity,  had  prepared  a  suitable  location  for  bis  con- 
mucd  a<:tivity. 

it  is  bard  in  this  all-leveling  time  to  give  an  idea  of  the  dominant 
isition  that  spontaneously  fell  to  him  heri.  In  conjtccjuence  of  the 
Jong  tiepn^sion  of  science  in  Germany  and  itn  contemporaneous  blootn 
in  France,  Parli  was  endowed  in  the  eyes  of  German  naturalists  with 
a  luster  of  which  the  present  generation  knows  nothing.  We  loamod 
from  French  text-books,  we  worked  with  instrutnonts  made  in  Parisian 
^opa,  and  a  long  rosidenoo  in  Paris  was  cotiKidercd  an  indispensable 
flnlah  to  a  goo<l  scientific  education.  Wu  may  conceive,  from  this 
coostdcralion,  what  a  halo  would  i^urround  the  head  of  a  man  who 
had  played  such  a  part  iu  Paris  as  Humboldt  had  dune.  He  returned 
home  as  a  king  comes  back  to  his  kingdom  after  a  long  campaign  of 
conquest,  and  was  receive*!  by  the  circle  of  Berlin  nalnralisls,  which 
grown  up  in  the  mcati  time,  as  a  prince  is  received  by  his  magnates. 
We  can  more  earily  represent  to-day  the  favorable  oirconutanceiB 
assured  to  the  brother  of  William  von  Humboldt  his  familiar 
in  tbe  highest  circlee  of  society  and  his  relations  to  the  court. 
Cosmos- lectures,  the  meeting  of  the  German  natitralistJi  at  Berlin 
1€88,  the  journey  into  Central  Asia,  made  under  the  commission  of 
Osar  of  Russia,  pre«!ted  Alexander  von  Humboldt's  liguro  before 
German  pnblto  far  in  advance  of  that  of  any  other  scionlifio  man. 
His  |>eculiar  iJc}K>nd«ut-iudependent  portion  between  the  court  and 
ministry ;  the  impregnable  footing  of  scientific  fame  and  unselfish 
exertion  on  which  be  stood  ;  his  profotind  knowledge  of  men  and  af- 
aud  his  perfect  tact ;  a  power  for  work  that  wu«  cijual  to  numer- 
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ou!t  vbila,  notes,  snd  letters,  as  well  as  to  days  and  nigbta  of  con- 
tinooiia  observations  of  magnetic  tomu ;  and,  finally,  a  i^c«  in  inter* 
coflTEie  that  disarmed  all  contradiction — blU  of  thcnc  things  together 
made  him  n  rcsl  powur ;  and  how  frrqacntly  did  be  lue  lii«  power  for 
tho  gwid  of  tJiU  anivcrdity  ! 

Ai  tJiat  lime,  wlioii  the  limited  means  of  tlie  stAte  made  it  Iiardvr 
lo  raise  a  oouple  of  buudred  thaleia  for  sdenlific  pur]K)SfK  than  m 
many  thousand  marks  now,  no  emergcotc;  arose  for  which  Ilamholdt 
did  not  obtain  the  needed  means  by  his  ponoml  intcrcMsion  ;  and  as 
now  tbu  Academy  of  Sciences  will  on  Mttisfactory  assurances  advance 
money  to  young  men  engaged  in  merely  prospvctlvv  iK-iontific  enter- 
prises,  so  was  lIumboMt  then  the  earthly  providence  of  all  ttndentii. 
AVIiat  matter  i*  it  that  his  teal  was  sonietimea  misUikcn,  and  that 
among  the  number  of  those  to  whom  ho  opened  the  way  was  now  and 
then  one  who  came  short  of  fulfilling  thv  hopes  M«e  upon  him  ?  Kvco 
academicians  arc  not  infalliblu  in  the  choice  of  lht!\t  protcgin.  If  be 
had  a  preference  for  travelers,  for  his  own  specialty,  did  bo  not  oUo 
let  his  son  shine  on  philologists  as  well  as  on  uatnralists  ?  Who  would 
examine  as  with  a  psychological  lens  the  seeret  motlTce  that  im]>elled 
him  to  sneh  touching  BacriRocs  for  things  quite  remote  from  hini  ? 
Of  cotin<P,  Humboldt  had  tlio  fau)l«  of  lii«  virtues.  Ambition  is  the 
KOurcv  of  all  greatoeM,  but  it  is  hard  to  draw  the  line  tltal  M']>antc«  it 
from  vanity.  Humboldt  used  bis  sharp  tongue  and  pen  not  only  as 
weapotia  of  defense,  but  he  frequently  gave  them  freer  license  than 
was  periiaps  good.  But  what  sii^ifios  tlio  dread  that  some  felt  of  his 
criticismB,  in  tho  face  of  such  testimony  a*  (hat  of  Aiipiot  iWckh, 
that  be  never  came  away  from  Humlioklt'ii  presence  K'ithout  fwlinjf 
i^xaltccl  and  inspired  with  new  love  for  all  that  is  good  and  noble  ? 
There  is  one  other  example  of  a  personality  which,  like  Humholdt'ii, 
reached  such  power  by  pure  intellectual  force  that  peoples  on  both 
sides  of  tho  great  «!»  waited  for  bis  words,  and  kings  li«toncd  to  himx 
thia  was  Voltaire,  in  the  oighteentli  wjntury.  Tho  two  men,  notwitk- 
Standing  the  deep-reaching  differences  between  them,  afford  many 
]>oinI«  of  TMemblance.  Both  were  bom  in  a  capital — Voltaire  in  Paris, 
Humboldt  in  Berlin;  Voltaire  reaching  out  of  the  "grand  century"  into 
a  new  period  which  he  had  helped  to  introdnco ;  Humboldt  from  the 
clai>$ical  period  of  our  literature  to  a  new  scientific  period  that  had  been 
partly  prrp.ircd  for  hy  him  ;  in  both  a  poet  wa»  jiairvd  with  a  natMral* 
tst,  but  the  {Kiel  predominating  in  Voltaire,  (he  naturalist  iu  Humboldt ; 
both  disap|)earing  from  the  scene  for  a  period  in  youth,  Voltaire  to 
return  after  his  study-travel  to  England,  Humboldt  from  his  tropical 
journey,  with  great  acquiaitiona  ;  Voltaire  afterward  in  Berlin,  Hum- 
boldt, at  least  in  his  later  abode  in  Paris,  linng  near  the  throne  ;  both 
mvasionally  intrusted  with  diplomalio  busincsii ;  both  animated  to  the 
uobleal  excrtionii,  but  not  above  a  well-directed  jest ;  both  regarding 
m^mkiod  as  their  family,  without  a  domestic  hearth  ;  Voltaire  power- 
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folly  gruping  tJie  tragic  fat«  of  Ciila>,  Sirvvii,  anil  Do )»  Bxme,  Ilam- 
boldt  va  happier  time*  only  MummoiiiDg  hi*  force  lo  obtain  a  Kalarj-  for 
poor  Kactwtein,  or  to  prosecul«  Ilaupt's  appeal ;  the  fame  of  botU 
anSering  (mm  tiie  fact  that  tlieir  t«achbg!)  and  dUcoveriea  having 
long  ago  become  common  property,  only  a  fow  know  vhom  to  thank 
for  tl>em ;  finally,  both  in  extrcmi;  old  age  glowing  "  with  that  youth 
which  never  fonakf.-*  n»,"  uid  active  to  the  lat«Bt  breath  ;  Vuliairo 
busy  with  hia  "  Irfeoc  "  and  the  "  DictJonnaire  do  I'Acadfimie,"  Hum- 
boldt Willi  the  "  Coamoa."  Whai  the  "  KxporimvuU  on  Excited  Mus- 
cal.ir  and  Ner^'ous  Fibers"  was  for  tho  youth  Humboldt,  and  the 
"  Travels  "  and  "  Views  of  KatoTO  "  for  the  man,  Iho  "  Coxmos  "  wa»  for 
llie  old  maix  Wo  have  already  qurationed  the  fuiidamoulal  thought 
of  thia  famous  book  from  the  point  of  view  of  theoretical  natural  his- 
tory, and  of  tic  doctrine  of  th«  peniijttcnce  of  (or«e.  We  hare  (refjuent- 
ly  entnruioed  the  <|uery  whether  such  a  mixture  of  styles  as  roles 
in  it  in  corrvet  or  not.  It  certainly  ia  not  becoming  to  the  naturaliat. 
Bat  it  is  clear  that  it  is  exactly  thia  form  of  representation  tliat  makes 
possible  the  immense  inflacnce  of  the  book,  that  baa  over  the  wbolo 
inhabited  earth  prompted  hundreds  of  thousands  to  join  in  asking 
ijaMtions  they  had  not  thought  of  before  ;  that,  particularly  in  G«r- 
maay,  liftcnl  tlie  l>an  nnil«-r  which  nittunl  srioncebadUinin  the  »dcasof 
th«  cultivated,  a*  if  it  were  a  domain  from  which  common  men  were 
ezcladed,  and  were  aocesdblc  only  to  a  few  particularly  qnalified  to 
enter  it,  and  about  which  one  need  not  be  concerned  unless  he  have 
some  special  incttnnlion  or  calling  for  it.  It  has  been  remarked  that 
by  tcience  the  French  understand  only  natural  science,  by  J^iaacn- 
K^Uft  the  GemaiH  only  mental  science.  Goethe's  scientific  efforts,  in 
cnowqucnce  of  their  semi-tuitfbetic  character,  their  duHultoriness,  and 
tba  bitter  hostility  he  ahow<!d  to  all  a«Hociatcd  rrsearch,  could  nob 
change  the  case.  If  it  is  now  different,  and  the  ntuie  recognizes  the 
full  tmporlnnce  of  science,  it  is,  of  coarse,  immediately  the  result  of 
the  U-chnica!  trinmph»  scienee  has  achieved.  But  the  turn  for  the 
better  we  ascribe  originally  to  tho  Coamos-lcetnres,  which,  for  the  first 
lima  in  Germany,  icd  a  cullivatctl  German  audience  to  imagine  that 
there  was  something  else  in  the  world  Uian  beilc»-Uitrf*  and  mu^^ic, 
than  tho  "Morgenblatt  "and  Henrietta  Sonntag.  Ami  although  Hum- 
bcddt  himself,  as  we  have  already  said,  did  not  riae  to  the  very  apex 
of  actencv,  it  was,  nevertheless,  this  less  exalted  height  at  which  he 
Rtoppvd  that  i<vrmiltcd  him  to  make  himself  comprehensible  to  tho 
ordinary  children  of  men. 

\\Tiile,  indeed,  be  waa  not  M  «ublimc  as  Newton  or  Ijajilace,  while 

he  did  not  mirror  one  side  of  the  world  in  ah^olnte  perftction  like 

Gaaos,  he  was  able  to  make  an  enirance  among  tbe  multitude  for  the 

,tnidb  discovered  by  those  archangels  of  science.    'While  he  shared 

th  Ibem  the  nnivental  human  feelini;  for  the  beautiful  in  sublime 

,he  wa«  incited  to  project  a  "picture  of  Nature," at  tlie riak  tliat 
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it  wonld  not  give  buck  tbe  measure  of  the  deptb,  aud  that  no  frame 
coald  inclose  tbe  iDfinity  of  the  object.  IlavLog  once  come  out  from 
lleyne'a  pbilolofi^cal  school,  am)  etiU,  when  rixtf  jeara  old,  with  tli« 
college  portfolio*  under  his  arm,  taking  liis  pUc«  in  oar  aadtence>rootM 
among  IWcIcIi'm  ntudentM,  be  wm  iho  tDUi  to  \ay  tbe  bridge  belwc«a 
tile  old  liud  Ibv  new-  time,  botwecD  the  phUological-bistorical,  iDBthetJo- 
■pccnlatlTe  Oennany,  m  the  tnm  of  tbe  ocnturjr  naw  it,  nod  tbo  nutbe- 
matioo-scientific,  leehni^al,  inductive  Gcrmimy  of  our  dayg. 

The  Oerman  people,  inde*d  the  world,  has  reraembered  his  loving 
cnthoBJaetio  dorotion.  Not  the  thoosandB  of  well-observed,  important, 
and  now  facts  with  which  ho  has  enriched  single  branches  ;  not  tlw 
buppj"  and  enggcetivo  tbongbta  thrown  out  lu  wvA-oorm  and  sometime* 
grown  up  to  new  scictico ;  Htill  tii<a  hii  bistorictal  and  gi-ograpbical 
worlcB  co«npoMd  with  ceasclew  indttstiy — famish  the  reasons  wliy  hi- 
nts out  there  in  a  marble  image.  The  com^o«itjon  of  tJie  whole  world 
into  an  artistically  harmonious  figure  attempted  by  bim,  tbe  combina- 
tion of  tbo  ideal  with  the  rcid  realixed  in  him,  of  the  poet  with  the 
natiirnlint,  made  bim,  in  EmrrKon's  Hcnse,  a  roprcccntatire  man  of  sci- 
ence, and  educated  manhood  in  that  statue  has  tiet  up  Alexaader  von 
Humboldt  as  a  persouifleation  of  a  new  phase  of  ita  own  genioa,  of 
which  it  b&camo  conscious  through  bim. 

The  cuKtom  of  hononng  the  memoiy  of  a  givat  man  by  a  monu- 
ment would  luiTo  little  HignificuDcc  if  the  monument  had  no  other  pur^ 
pose  than  to  keep  np  that  memory ;  for,  if  the  reroembraneo  would 
be  lost  without  the  monument,  it  would  not  be  worth  keeping  np.  Tbo 
monument  should  rather,  calling  back  to  thought  the  bero  who  haa 
gone  out  from  among  us,  lead  us,  in  reflecting  on  hia  virtues,  to  renew 
tbe  dctcrminntion  to  emulate  them.  We  cbonld  ask  ourvelTos  how  tbe 
man  to  whom  we  Innlc  up  in  gnttcful  admirntinn  would  judge  ua  if  be 
should  return  to  nt,  and  whether  ho  would  rccognixe  u»  »»  worthy 
pronRCutors  of  the  work  he  bad  begun. 

Alexander  von  Humboldt  died  in  a  gloomy  time.  The  reign  of  a 
king  friendly  to  the  muaes,  to  whom  he  bad  personally  stood  closer 
than  it  is  often  allowed  to  a  subject  to  stand,  had  fallen  short  of  fol- 
filling  vxpcctationa.  The  nilc  of  Kapolcon  in,  ptrsonally  hateful  to 
him,  a  friend  of  the  houio  of  Orlcantt,  weighed  ujmr  FHoce.  A  new 
and  strong  band  had  laktrn  the  Tv\a»  of  Prussian  state  life  ;  but  it  wax 
ead  to  eloiw  his  eyes  nt  tlie  instant  when  even  to  us  a  momentous  d»- 
ciaion  aeemed  anavoidable. 

With  bow  deep  satisfaction  Humboldt  would  now  km?  the  imperial 
banners  waving  from  the  palace  of  the  prinoo  regent,  and  how  the 
revolution  in  the  fortune  of  the  Palhcrland,  which  wc  have  witneased 
since  hi>  ilealh,  would  gratify  him !  Hut  how  deeply  would  it  pain 
him  to  learn  at  what  price  tbe  recovered  power  of  tbe  German  Km- 
pire  bad  lo  be  bought ! — that  in>itcad  of  the  feeling  of  mutual  esteem 
and  friendship  which  daring  his  life  had  bonitd  Germany  and  Fnuioe, 
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aai  to  tbo  oonSrmation  of  which  ho  hsd  contributed  ao  much,  hiul 

cmir  in  on  the  aide  of  tbe  French  vengefal  hatred  and  una p [leasable 

iHMtilit J.    Ilomboldt,  a  sun  of  thu  i-ighu-rnth  centaiy,  wae,  lilce  tioetii«, 

eomopolitan  in  liU  tvf\mg»,  without  being  on  that  acconnt  an;-  less  a 

patriot.     Nothing  vould  bavi^  shocked  biro,  who  tfwnt  the  btwt  part 

of  his  life  in  Paris,  iu  intercoiirw  with  the  nobkat  men  of  tlie  nation, 

inmw  than  tba  prepoDderaaco   of  Cbanrinism ;  nothing  vould  hare 

troubled  bim  mor«  than  to  obscrrc  that  mental  disease  Eug'gestiDg  a 

baok-slidiug  into  th«  harbarimn  of  primitive  nocicty  which  is  becoming 

epidemic  over  Earo)»o,  and  mor«  scrioiulf  threatens  the  progress  of 

mankind  than  thi;  rivalry  of  dynaatiea  ever  eould  do. 

Among  the  artlclee  of  f^th  with  which  liuraboldt  was  thoroughly 
permeated,  was  thai  of  the  unity  of  lh«  human  race.  On  it  he  theo- 
retkaliy  baaed  his  abhorrence  of  alarery,  the  wonter  side  of  which  in 
practice  he  had  obvcrved  in  ita  very  borne,  and  he  spared  no  oppor- 
tonity  to  make  biR  convictionn  public.  Tlw  AbolitionUt  party  iu  (he 
Untied  States  did  not  fail  to  make  uao  of  no  deaimUe  a  confederate, 
and  at  many  an  anti-slavery  meeting,  besides  "  Uncle  Tom's  Cabin," 
bnnght  the  "Cosmos"  into  the  figbL  ilumboldt  did  not  live  to  sec 
tbe  melancholy  drama  of  the  war  of  secession.  The  final  defeat  of 
ibe  aUTe-hoIder«  and  the  abolition  of  slavery  would  have  given  him 
great  joy.  But  how  would  wc  have  utood  before  him,  the  friend  of 
tite  booTC  of  Mcadelwobit,  wbo  oorreN]>onded  witb  Henrietta  Herz  in 
the  Jewisfa  eurrent  band,  if  he  bad  heiud  of  tbo  race-penecution  wc 
hare  instituted  ? 

In  science  we  conld,  however,  point  with  peculiar  pride  to  the  in- 
sight into  the  nnity  of  tbe  forces  of  \sture  which  has  become  so  clear  : 
to  spectmm  analywis ;  to  the  recognition  of  the  natnre  of  comets,  a 
BCi^ael  to  his  oliscrvalions  in  Cumana ;  and  to  the  establishment  nf 
tiiG  doctrine  of  descent,  and  the  a.i.iueiatud  one  of  p<-n'i)itent  natural 
•election.  To-day,  when  tbe  ncbolar  bypothcsnt  has,  ibrongh  the  me- 
chanical theory  of  heat,  been  combined  with  geology,  and  the  hand  of 
tbe  doctrine  of  descent  is  rvaehing  through  paleontology  over  the 
biatns  of  spontaueoos  generation  ;  when  we  can  so  far  survey  the 
birth  of  cosmos  out  of  chaos  as  to  be  able  clearly  to  define  tlie  really 
floobtfol  points — now,  perhaps,  a  "  Cosmos  "  might  be  written,  but  no 
oae  longer  thinks  of  doing  it.  Two  £|iialiticH  which  Humboldt  ]>os- 
swaed  in  the  higbr^  degree,  and  would  be  missed  by  us  with  regret 
were  necessary  to  it,  and  can  no  mon;  lie  found — the  view  over  tbe 
wboio  field  of  science,  and  the  careful  effort  to  create  benutiftil  forms. 
HnmboUlt  would  also  deeply  lament  the  decay  of  the  biatorieal  senw, 
which  often  in  the  growth  of  science  first  teaches  us  tbe  true  conneo- 
tioo  of  things. 

Since  Alexander  Ton  Humboldt  was  a  universal  naturalist,  and 
tbongfat  bisioricslly,  while  William,  not  less  universal  in  the  mental 
■cianoea,  sometimes  acted  as  a  naturalist,  th«  two  brolbert  met  at 
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tnanj'  points  wh«re  tbo  natural  anil  mental  sciences  march  upon  escJi 
other,  and  together  formed,  in  the  measure  of  the  enlarged  condition 
of  knowledge,  a  univenUtu  lUUtraria,  a«  Lcibuitz  called  it  in  his  tim<^ 
The  autues  uf  the  two  brolhen,  in  whom,  by  the  ru«*t  coincidence, 
^the  Tariouii  faetdlies  of  the  human  mind  diverged  mkI  iren  again 
'drawn  together,  a«  iu  a  German  university,  are  therefore  the  mo«t  ^g- 
nificant  ornament  of  our  edifice,  and  lend  it  at  once,  by  a  H|ien)ung 
symbotiani,  the  charaotcf  of  a  palace  of  soienoe.  The  utuation  of  tJiui 
building,  opposite  the  palace  of  the  ruling  house,  was  a  sitjnificant 
mark  of  the  capital  of  the  1  lohenzollems.  The  Humboldt  statues 
confirm  and  perfect  it«  signiticanco.  Ad  fcncce  and  troops  guard 
againxt  maniudrra  by  nlglil,  ho  do  the  spirits  of  thow  brothers  keep 
watch  againM  the  trickit  uf  blockheads.  Where  William  and  Alexan- 
der von  liumbolilt  are  sentries,  there  will  always  be  the  seat  of  tlie 
noblest  manly  eSorl,  of  free  investlgstion  and  fre«  teaching. 
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SUGGESTIONS  ON  SOCIAL  SUB.TECTS. 

riHAflKS    aKLKCTKU    KROII    rK0rE88OR    W.   O.    aWHKn's    N£W    BOOS, 

BtrrirLKD  "wqat  social  classes  owk  to  kacii  otiikk." 

IN  the  introduction  to  his  little  rolume,  Profetnor  Sumner  r«marka  : 
"  Daring  the  laHt  ten  years  I  have  read  a  great  many  books  and 
aitides,  especially  by  tiernian  writers,  in  which  an  attempt  baa  been 
made  to  set  up '  the  state  *  as  an  entity,  having  conscience,  power,  and 
will  sabliroatcd  above  human  limitations,  and  as  constituting  a  tutelary 
gi^uiud  over  uik  all.  I  have  never  been  able  to  find  in  history  or  erpc- 
ricuce  anything  to  fit  this  concept.  I  onoe  lived  in  Germany  fur  two 
years,  but  I  certainly  saw  nothing  of  it  there  then.  Whetber  the 
state  which  Bismarck  is  molding  will  fit  the  notion  is  at  best  a  mat* 
ter  of  faith  and  hope.  My  notion  of  tbo  state  has  dwindled  with 
growing  «xperi«nee  of  life.  As  an  abstncUon,  the  Ktatv  is  to  me  only 
All-of-iu.  In  |>raeti<'c-~thut  is,  when  it  exerci»es  vUl  or  adopts  a  line 
of  action — it  is  only  a  little  group  of  mem  choaea  in  a  very  bap-hasard 
way  by  tlii>  majurily  of  us  to  perform  certain  services  for  all  of  tu. 
The  majority  do  not  go  about  their  selection  very  rationally,  and  tbey 
are  almost  always  disappointed  by  tbc  results  of  their  own  openoiom. 
Hence  '  tlic  state,'  instead  of  offering  resonrcm  of  wisdom,  right  rea- 
son, and  pure  moral  sense,  beyond  what  the  average  of  ux  posseai^ 
generally  offers  much  lesa  of  all  these  things.  Furthennore,  it  often 
turns  out  in  practice  that  'the  state'  is  not  even  the  known  and  ac- 
credited serrants  of  the  slate,  but,  as  has  been  well  said,  is  only  sonM 
obacnro  clerk  hidden  in  the  recesse*  of  a  government  bureau  intowhoK 
power  the  chance  luw  fallen  for  tbo  moment  to  poll  one  of  tliu  stojxi 
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which  control  tbe  govertim«nt  machioe.  In  former  da^  It  oft«n  hap- 
|>ened  that  '  the  itat^: '  wsis  a  barber,  a  fiddlier,  or  a  bad  woman.  In 
oar  day  it  often  liappcng  that  'the  slatv '  is  a  little  functionary  on 
wbtnn  a  big  fnnctioiiary  i*  forced  to  clopcnd." 

In  Chapter  I — "  Ok  x  Nbw  Piiii,ogw>i>uT  :  that  Povkett  la  thk 

Best  Policy'* — ProfncorStunDerBay*  :  "  It  is  commonljr  asaert«d  that 

there  are  in  the  Vnitrd  State*  no  claMos,  luid  any  allusion  to  classes  is 

rcMDbrd.     On  th«  otli«r  band,  wo  convtantly  read  and  bear  diHcassioDs 

of  Boeial  topics  in  which  the  existence  of  social  classes  is  assiuned  as  a 

nmple  fact.     '  The  poor,'  '  the  weak,'  '  tbe  laborers,'  are  exprsssiows 

'^hii'ti  are  as^A  as  if  they  had  exact  and  well -understood  definitions, 

I'lKi-ufBiooB  arci  made  to  bear  upon  Wm  luwunipd  rights  and  mUfortunes 

of  ecrtm  social  claMCH  ;  and  ^1  public  spvaking  and  writing  consists 

■  in  a  large  measure  of  the  discussion  of  general  plans  for  meeting  the 
BwidtN  of  elaases  of  people  who  have  not  been  able  to  sstisfj'  their  own 

■  fairw.  These  cUsses  are  sometimes  discontented  and  sometimes  not. 
ISoBstimes  they  do  not  know  that  anything  Ls  amiss  with  them  until 
H  At '  frisnds  of  humanity '  como  to  them  with  offers  of  aid.  Some- 
H  tints  they  arc  discontented  and  enviouo.  They  do  not  talcs  their 
KacUnements  as  a  fair  measure  of  their  rights.  They  do  not  blame 
m  AnseWes  or  their  parents  for  their  lot  as  compared  with  that  of  other 
W  psopte.  Somotimea  they  claim  that  they  have  a  right  to  everything  of 
1  i4itfa  thvy  feci  the  need  for  their  happiness  on  earth.  To  make  such  a 
B  lUm  against  God  or  Katuro  would,  of  course,  be  only  to  say  that  wo 
pdiat  a  right  to  live  on  earth  if  w«  can.    But  God  and  Nature  have 

onliiMd  the  chances  and  conditions  of  life  on  earth  once  for  all.    Tbe 
<s*e  oao  not  be  reopened.     We  can  not  get  a  revision  of  lh«t  laws  of 
hima  life.    Wo  arc  absolutely  shut  up  to  the  need  and  duty,  if  we 
nnkl  learn  bow  to  live  happily,  of  investigating  the  laws  of  Nature, 
md  deducing  the  rules  of  right  living  in  the  world  as  it  is.    These  are 
rcry  wearisome  and  commonplace  tasks.    They  consiet  in  labor  and 
wtf-denial  repeated  over  and  over  again,  in  learning  and  doing.     When 
tlie  people  whose  claims  wo  are  considering  are  told  to  apply  them- 
•slrea  to  those  tasks,  they  bc«omo  irritated  and  fed  almost  inimlted. 
Tb«y  formolato  their  claims  as  rights  against  society — that  1.*,  again;it 
•ome  other  men.     In  their  view  tln^  have  a  right  not  only  to  jmr- 
*tt€  happiness,  but  to  get  it ;   .and.  if  they  fail  to  get  it,  they  think 
they  hare  a  claim  to  the  aid  of  other  men — Hint  is,  to  the  labor  and 
self-denial  of  other  men— to  get  it  for  them.    Tliey  find  orators  and 
poets  who  tell  them  that  tbey  bavo  grievances  so  long  as  they  have 
unaatisfied  desires.  .  .  .   The  humanitarianB,  philanthropists,  and  re- 
formeta,  looking  at  tbe  facta  of  life  as  they  present  themselves,  find 
cotragfa  which  is  sad  and  unpromising  in  the  condition  of  many  mem- 
ben  of  society.     Tliey  see  wealth  and  poverty  side  by  side.    Tbey 
note  great  inequality  of  social  position  and  social  chanets.     They 
ngcdy  sot  about   the  attempt   to  a<!Count  for  what  tbey  see,  and 
TOL.  lair.— 1 1 
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to  devise  schemes  for  remedying  what  tbey  do  uot  ltk«.  In  their 
eagerness  to  recommend  tbo  less  fortnnate  cUues  to  pit;  aod  ooth 
ndemtion,  they  forgrt  >11  About  tbo  rights  of  otfa«r  clasMS ;  tbey 
r  glou  oTcr  all  thv  f auira  of  thv  cIiuum  io  qai^Htion,  and  tfaey  exaggerate 
their  minfortunen  and  their  Tirtuen.  Tbcy  inTcnt  D«vr  theories  of 
property,  distorting  rights  and  perpetrating  injustice,  as  any  ooo  U 
sure  to  do  irho  sets  aboat  the  readjustment  of  social  relations  vith  tb» 
interesta  of  one  group  d!«tinctly  before  his  mind  and  the  interests  of 
all  other  gronpe  thrown  iiit^  thv  background.  Wbrn  I  have  read  cer- 
tain of  tfavxe  diBousnioBs,  I  have  thought  tliat  it  roust  be  quite  d» 
reputable  V>  be  respectable,  quite  dishonest  to  own  property,  quite 
unjuat  U>  go  one's  own  way  and  earn  one's  own  living,  and  tJiat  tbe 
only  really  admirable  person  was  the  good-for-nothing.  The  man  who 
by  his  ovTD  effort  rai»c«  himitclf  above  povuly  appears,  in  these  dis- 
t  cnniona,  to  be  of  no  account.  The  man  who  has  dono  nothing  to 
raise  himself  above  poverty  6nd*  (hat  tlio  tooial  doctors  flock  about 
him,  bringing  tlie  capital  which  they  have  collected  from  the  other 
class,  and  promising  him  the  aid  of  the  state  to  give  biin  what  thv 
other  bad  to  work  for.  .  .  .  On  the  theories  of  the  social  philoso- 
'  pbers  to  whom  I  have  rcfcTTcd,  wo  should  get  a  new  maxitn  of  judi- 
cious living  :  'Poverty  is  the  best  policy.  If  you  get  wealth,  yon  will 
liave  to  support  other  people ;  If  you  do  not  get  wealth,  it  will  be  tlio 
duly  of  other  people  to  support  you.'" 

In  his  sec<ond  chapter,  the  author  dilates  upon  the  proposition  that 
"  A  Kkee  Mas  ih  a  Soverei«n,  hit  that  a  Sovbkkkis  can  nott&kb 
'Thps.'"  lie  disconrweas  follows:  "  A  freeman,  afnteooontry,  liberty 
and  equality,  are  tcrmM  in  constant  n»e  among  us.  Tfaey  are  employed 
as  watchwordN  as  soon  as  any  social  qaestion  oomce  into  discussion.  It 
is  right  that  tln-y  iihould  be  so  used.  They  ought  to  contain  the  broad- 
oat  convicltonK,  niid  moat  positive  faiths  of  the  nation,  and  so  they 
ought  Ui  be  available  for  the  consideration  of  questions  of  dotaiL  .  . . 
Probably  the  popular  notion  is,  that  liberty  means  doing  as  one  has  a 
iui»d  to,  and  that  it  is  a  metapbysieal  or  sentimental  goo<l.  A  lilllo 
>  observation  shorn  that  there  is  no  such  thing  in  this  world  as  doing 
f  u  one  has  a  mind  to.  There  is  no  man,  from  the  tramp  np  to  the 
'Prwident,  the  Pope,  or  the  Ckut,  who  can  do  as  he  has  a  mind  to. 
Moreover,  liberty  is  not  a  metaphysical  or  sentimental  thing  at  all. 
It  is  positive,  practical,  and  actual.  It  is  produccil  and  maintained  by 
law  and  institutions,  and  in  therefore  concrete  anil  historical.  Soid»- 
times  we  speak  distinctly  of  civil  liberty  ;  but  if  there  be  any  liberty 
other  than  civil  liberty— that  is,  liberty  under  law — it  is  a  mere  fiction 
of  the  school-men  which  they  may  be  left  to  discus.  .  .  .  The  notioM 
of  civil  liberty  which  wo  liave  inlieTiti>d  is  that  of  a  steft**  ertatedfor 
the  indiviilual  hy  Intra  and  inttUutiona,  (he  tffeet  of  which  it  that  ta<A 
man  it  ffuaranlnnl  (he  ute  o/aU  hit  oanpotcfrt  Krttutivdy/Or  hit  tMa 
tetffare.    It  ia  not  at  all  a  matter  of  elcotiow,  or  nDirersol  BnSrage,or 
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domocrac)-.  AH  institatiotis  are  to  he  t«stod  by  tbe  degree  to  wbich 
Umjt  guarKAte«  liberty.  It  is  not  to  bo  sdmitt^  for  a  moment  tbat 
liberty  ia  a  means  to  sociiU  ondti,  311^  that  it  may  be  impaired  for 
nujor  coDsuleistioiifc  Any  one  wfio  ro  argues  ha*  lo«t  the  bearing 
and  relation  of  all  the  faets  and  factors  in  a  free  state  A  human 
being  baa  a  life  to  live,  a  career  to  mn.  He  is  a  center  of  {wwers  to 
work  and  of  capacities  to  suffer.  ^Vliat  his  powers  may  be,  whether 
they  can  carry  him  fnr  or  not ;  what  hi*  chances  raay  be,  whether 
wid«  or  restricted  ;  what  his  fortune  may  be,  whether  to  aiifTcr  much 
or  little— oro  qncations  of  his  personal  destiny  u-bicli  he  niujtt  work 
oat  and  eodare  as  bo  can  ;  bat  for  all  that  concerns  the  bearing 
o(  tbo  Koeiety  and  its  institutions  npon  that  man,  and  upon  the  sum 
of  bappineoa  to  which  ho  can  attain  daring  his  life  on  earth,  the 
prodnrt  of  all  fairtory  and  all  philosophy  up  to  this  time  is  summed  up 
IB  the  doctrine  that  he  iboutd  be  left  free  to  do  the  most  for  himself 
diat  ho  can,  and  sbonld  be  gnaraniecd  the  excluBive  enjoyment  of  all 
Uiat  he  does.  If  tbe  society — that  is  to  say,  in  plain  terms,  if  his  fel- 
low-men, either  individnally,  by  gronpa,  or  in  a  mass— impinge  upon 
him  otberwisc  than  to  surround  him  with  neutral  conditions  of  scenrity^ 
they  must  do  >o  trader  tlie  strictest  refi^Kinvihility  to  jnstify  them- 
nhee.  ...  It  is  not  at  all  the  funotion  of  the  state  to  make  men 
happy.  They  most  make  themselvea  happy  in  their  own  way  and  at 
their  own  risk.  The  functions  of  the  state  lie  entirely  in  the  con- 
ations or  dmooes  under  which  the  pursuit  of  bappiness  is  carried  on, 
n  far  as  those  conditions  or  chances  can  bo  affected  by  civil  organira- 
tioiL  Hence,  liberty  for  bbor  and  security  for  camingH  are  the  ends 
(or  which  civil  inslitutjaas  exist,  not  means  which  may  be  employed 
for  nitetior  ends.  .  .  .  Democracy,  in  order  to  be  tme  to  itself,  and  to 
derolop  into  a  sonnd  working  system,  must  oppose  the  same  cold  re- 
dtfanee  to  any  claims  for  favor  on  tbe  gronnd  of  poverty  as  on  tbo 
graond  of  birth  and  rank.  It  can  no  more  admit  to  public  discnsrioo, 
as  within  the  range  of  possible  action,  any  lu-hrmcs  for  coddling  and 
hdping  wage-receivers  than  it  could  entertain  schemes  for  rMtricUng 
politick  power  to  wage-payers.  It  must  put  down  sebemea  for  mak- 
ing 'the  rich'  pay  for  whatever  'the  poor'  want,  jost  as  it  tramples 
oa  Ibe  old  iheotiea  that  only  tho  rich  are  (it  to  regutate  society.  One 
nseda  bnt  lo  watch  onr  periodical  litcmturo  to  sec  the  danger  that  de- 
mueracy  will  be  constraed  aa  a  system  of  favoring  a  new  privileged 
daw  of  tlte  many  and  the  poor.  ...  In  a  free  state  every  roan  is  held 
snd  rxpected  to  take  care  of  himself  and  his  family,  to  make  no 
traoble  for  his  neighbor,  and  to  contribute  his  full  shnre  to  public  in- 
laresia  and  common  necessities.  If  he  fails  in  this,  he  throws  burdens 
en  others.  Ho  does  not  thereby  acqiiire  rights  against  the  others.  On 
tb«  contrary,  he  only  accumulates  obligations  toward  them  ;  and,  if  ho 
it  allowed  to  make  his  deficiencies  a  gronnd  of  new  claims,  he  pasaea 
ovar  into  the  position  of  a  privileged  or  petted  person — emancipat«d 
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from  duties,  endowed  with  claim H.    Tliisu  tlioioovltablc  result  of  oom- 
bioing  democTatic  political  theories  with  buiuiuiitariaD  bociuI  tbcoriet. 
Chapter  III.    "That  it  is  hot  wickxi>  to  bk  bicu  ;   nat,  ktss 

TIIAT     IT   t»     KOT     WICKED    TO     BE     UICIIU    TUXN     OXX's    NkICIIWOI.*' 

"  Wv  ull  agnx!  that  be  is  a  good  member  of  society  who  works  hi* 
way  Dp  from  poverty  to  weaith,  but,  as  eoou  aa  be  has  vorked  lua 
way  up,  we  begin  Co  regard  him  with  suspicion  as  a  daogeroua  nem- 
ber  of  Mcioty.  A  nowspapvr  staru  tho  silly  fallaoy  that '  the  ricb  an 
rich  becatiMj  the  poor  are  indtistrioiw,'  and  it  \&  copied  from  ooe  end 
of  the  country  to  the  other,  as  if  it  were  a  bi^Uant  apotbegm.  '  Ca]u- 
tal'  is  denounced  by  writers  and  Epcakcrs  who  have  never  taken  the 
trouble  to  6n<l  out  what  capital  is.  .  .  .  Tbe  great  gains  of  a  great 
capit.iliBt  in  a  modem  state  must  bo  put  under  the  bead  of  wages  of 
Bupcrintvndeocv.     Any  one  who  believes  that  any  great  cjtterpiise  of 

:  an  uiduslrial  diaracter  can  bv  Htan«d  without  labor  must  hare  littJt 
exi)crieQC«  of  life.  .  .  .  Especially  in  a  new  country,  where  many  tnalu 
are  waiting,  where  resources  are  strained  to  the  utmost  all  tliv  time, 
the  judgment,  courage,  aud  perseverance  required  to  organize  new 
enterprises  and  carry  tbom  to  success  arc  sometimes  heroic.     Persons 

:  who  [lOSMss  tbo  DMCMaiy  qualifications  obtain  great  reward.    They 

'  ought  to  do  so  ;  .  .  .  the  ability  to  organise  aud  conduct  industrial, 
oommercial,  or  financial  enterprises  is  rare ;  the  great  captains  of 
industry  are  as  rare  as  great  generals.  .  .  .  Tbe  aggregation  of  large 
fortunes  is  not  at  all  a  thing  to  be  regretted.  On  the  contrary,  it  is  a 
necessary  condition  of  many  forms  of  social  advance.    If  wo  should 

'  aet  a  limit  to  tho  accuniulstion  of  wealtli,  we  should  say  to  our  most 
valuable  producers, '  We  do  not  want  you  to  do  us  tbu  scrTices  wliidi 
you  best  understand  bow  to  perform,  beyond  a  certain  point.'  It 
would  be  like  killing  off  our  generalfl  in  war.  .  .  .  Human  society 
lives  at  a  constant  strain  forward  and  upward,  and  those  who  hare 
most  interest  that  this  strain  bo  succossfnlly  kopt  np,  that  the  social 
organization  bu  perfected,  and  tbat  capital  bo  increased,  oro  tliOM  at 

'  tbe  bottom.  .  .  .  Those  who  to-day  enjoy  tbo  most  complete  emand- 
patton  from  tbe  hardships  of  human  life,  and  tbe  greatest  command 
over  tke  conditions  of  existence,  Mmply  show  as  the  best  tbat  man 
baa  yet  been  able  to  do.  Can  we  all  reach  that  standard  by  wishing 
for  it?  Can  w«  all  rote  it  to  each  other?  If  wc  pull  down  those  who 
are  most  fortunate  and  suocesaf ul,  aball  wo  nut  by  that  very  act  defeat 
our  own  object  ?  Those  who  are  trying  to  reason  out  any  issae  from 
tliis  taugle  of  false  notions  of  society  and  of  history  are  only  involv- 
ing themselves  in  hopeless  absurdities  and  contradictions.  If  any 
man  is  not  in  the  first  rank  who  might  get  there,  let  him  pat  forth 
new  «nergy  and  take  his  place,  If  any  man  is  not  in  tlte  front  rank, 
although  he  baa  done  his  bc«t,  how  ean  he  be  advanced  at  all  ?  Cer- 
tainly in  no  way  save  by  pushing  down  any  one  else  who  is  forced  to 
contribute  to  his  a^lvaucetneBt.'' 
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Chapter  V.  "  Tbat  m  mcst  bavb  Few  Mk»  a  wk  wast  Strono 
Mkr."  **  Undoabtedly  the  man  who  po«sp8««s  capiul  has  a,  groat  ad- 
'  vaot^e  OTcr  the  maa  who  has  do  cspitnl,  in  all  xhv  struggle  for  ex- 
istonee,  ...  If  it  wcni  Dot  «o,  capital  would  not  1k>  fonnod.  Capital 
n  only  formed  by  nclf^denial,  aod  if  the  posseitiioii  of  it  did  not  se- 
caro  advantagca  and  >upenoriti«i«  of  a  high  order,  men  would  nercr 
tnbmit  to  what  la  neceesary  to  get  it.  .  .  .  llie  man  who  ban  capital 
has  Mcured  hia  futnre,  won  leisnre  which  he  can  employ  in  winning 
wcoodary  objmta  ofn^essity  and  Mlvantago,  and  emancipated  himself 
tvam  thoM  thingif  in  life  which  arc  gross  and  belittling.  The  powes- 
don  of  napital  in,  ihcreforo,  an  indUfwntkablo  preroqnisito  of  educa- 
tional, wieatifio,  and  moral  goodn.  Tbiti  ia  not  saying  that  a  man  in 
the  narrowest  circnmstAOc^s  may  not  be  a  good  man.  It  tii  ttnying 
that  the  exteuflioQ  and  elevation  of  all  the  moral  and  metaphysical 
interests  of  th«  race  are  conditioned  on  that  extension  of  civilisatioD 
of  which  capital  tit  the  prcrrijuioitc,  and  thnt  ho  who  bas  capital  can 
parlioipate  in  attd  move  along  with  the  highnit  developments  of  bis 
li]B&  Hence  tt  appears  that  the  man  who  bas  kia  self-denial  bcfoni 
him,  however  ^;ood  may  be  his  intention,  can  niat  be  aa  the  man  who 
has  hia  self-denial  behind  him.  Some  seem  to  think  that  this  U  very 
unjust,  bat  they  get  tbeir  notions  of  jnstice  from  some  ocault  source 
of  inspiration,  not  from  observing  the  facts  of  this  world  as  it  has 
been  made  and  extsti^ 

The  author  txpressM  the  opinion,  in  Chapter  VT,  "Tuat  IIk  wno 

WOtTLD  BE  WELL  TAKES  CABF.  OP   «rST  TARR   CAKK    OK  IIlJISKI.r,"  And 

Is  enforcing  ibis  idea  he  obsenres:  "Tbe  fashion  of  the  time  is  to 
nm  to  government  boards,  commi«sione,  and  inspectors,  to  set  right 
everything  which  U  wrong.  No  experience  seems  to  damp  the  faith 
of  our  pablic  in  these  instnimcntalittni.  The  English  liberals  in  the 
middle  of  this  cenlnry  seemed  to  have  full  grasp  of  the  principle  of 
liberty,  and  to  be  fixed  and  established  in  favor  of  non-interference. 
Since  ttiey  have  come  to  power,  however,  they  have  ado])ted  the  old 
inrtTnmentalities,and  have  greatly  mnltiplied  them  since  they  have 
bad  a  great  nnmbcr  of  reforms  to  carry  ont.  They  seem  to  think  that 
I  int«rf**rence  li  good  if  only  they  interfere.  In  this  coiintry  tho  party 
\  which  ia  '  in  '  always  interferes,  and  the  ]>arty  which  is  'out '  favors 
^^k-int«rference.  The  system  of  interferencft  is  a  complete  f.iilurc-  of 
Vw  end  it  aims  at,  and  sooner  or  later  will  fall  of  iu  own  cxpt- nso  and 
be  awopt  away.  The  two  notions-- one  to  regnlate  things  by  a  com- 
oKtctt  of  control,  and  ihc  Other  to  let  things  regulate  themselves  by 
the  ennllict  of  interests  l>elween  free  men — arc  diiinmlrically  ojipotted  ; 
and  the  former  is  corrupting  to  free  inattlntions,  because  men  who  are 
tanght  to  expect  government  inspectors  to  come  and  take  care  of 
them  loM  all  true  rdaoation  in  liberty.  If  we  have  been  all  wrong  for 
the  lost  three  hundred  years  in  aiming  at  a  fuller  realization  of  indi- 
vidaal  liberty  aa  a  condition  of  general  and  widely  diffnsed  happiness. 
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tben  we  must  turn  back  to  patcraalism,  discipline,  uid  aathority  ;  bVi 
to  b*T«  a  combinstioD  of  liberty  and  dependence  U  impoEsible.** 
Chapt«r  \^n  u  a  very  spicy  discussion  "Ox  tukValukasaSd 

ClOLOtitCAL  PtUMCiPl-K  Q*  TIIK  KuLK  TO  JI1?{I>  OXR'b  OwS    Bl'MNKSS, 

and  bere  ibc  author  remarks  :  "  Every  man  and  woman  in  aucicty  ba* 
one  big  duty.  'Vhzi  is,  to  take  care  of  bis  or  her  own  self.  Tbia  u  a 
social  duty.  For,  fortunately,  the  matter  stands  so  tbat  tbe  duly  of 
Disking  tbc  Wst  of  one's  s«lf  individually  is  not  a  separate  thing  from 
the  duty  of  filling  one's  place  in  society,  but  the  two  arc  one,  and  the 
latter  ia  acoompUsbed  when  the  former  U  done.  The  common  notion, 
however,  seemfl  to  be  tbat  one  has  a  duly  to  society  as  a  special  and 
Mparato  thing,  and  tbat  this  duty  consisu  in  conndering  and  decidinj; 
wliat  other  people  ought  to  do.  Xow,  tlic  man  who  can  do  anything 
for  or  about  anybody  chte  tliun  himself  is  Bt  to  W  the  bead  of  a  fam- 
ily ;  and  when  he  becomes  head  of  a  family  be  luia  duties  to  hia  wife 
and  children  in  addition  to  the  former  big  duty.  Tlicii,  again,  any 
mail  wbo  can  take  care  of  bimitelf  and  hia  family  is  in  a  very  csccp- 
Uonal  position  if  be  does  not  find  in  his  immediate  surroundingn  peth 
pie  who  need  bis  care  and  bare  some  sort  of  personal  cUum  upon  bim. 
If,  now,  be  is  able  to  fulfill  all  this  and  totak«care  of  anybody  ontsido 
his  family  and  bis  dependants,  be  must  have  a  aurjjluH  of  energy,  wis- 
dom, and  monl  virtue,  beyond  what  bv  neixis  for  bis  own  businesi. 
No  man  has  this  ;  for  a  family  ia  a  charge  which  is  capable  of  infinite 
development,  and  no  man  could  snflice  to  tbe  full  measure  of  duty 
for  which  a  family  may  draw  upon  bim.  It  either  can  a  man  give  to 
society  so  advantageous  an  employmont  of  his  Krvices,  whatever 
tbey  are,  in  any  other  way  as  by  spending  tb«m  on  bis  family.  .  .  . 
The  danger  of  minding  other  people's  buiinem  is  twofold:  Fint,  there 
is  the  danger  tbat  a  man  may  leave  his  own  busiooss  unattended  to ;  and, 
second,  there  is  the  danger  of  an  impertinent  interference  with  anotber's 
affaire.  Tbe  'friends  of  humanity'  almoat  always  run  into  both  dan- 
gers. I  am  one  of  humanity,  and  I  do  nut  want  any  volunteer  friends. 
I  regard  friendship  as  mutual,  and  I  want  to  have  my  say  alxiul  it.  I 
suppose  tbat  other  components  of  humanity  feel  in  the  same  way  about 
it.  If  so,  they  must  regard  any  one  who  assumes  the  mk  of  a  friend 
of  humanity  as  Impertinent.  The  reference  of  tbe  friend  of  humanity 
back  to  bis  own  bu.iineiut  in  obviously  the  next  stcj). .  .  .  Yet  we  arc 
comttantly  annoyed,  and  the  Legivlatores  are  kept  con»tan1ly  busy,  by 
tbe  people  who  have  made  np  tbeir  minds  that  it  ia  wise  and  condneiYe 
to  happiness  to  live  in  a  oertmn  way,  and  who  want  to  com]>e]  every- 
body else  to  live  in  their  way.  Some  people  have  decided  to  spend 
Sunday  in  a  certain  way,  and  they  want  laws  pas»cd  to  make  other 
people  spend  Sunday  in  the  same  way.  Some  people  luvv  resolved  to 
be  tcototalem,  and  they  want  a  law  passed  to  make  everybody  else  a 
teetotaltt.  Some  people  have  resolved  to  esebevluinry,  and  tbey  want 
toxea  laid  to  make  others  eschew  luxury.    Tlw  taxing  power  is  espe- 
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naSly  Komottiing  nflcr  which  the  reformer's  finger  alwaja  itches.  Sonio- 
iiucH  there  is  an  element  of  lelf-intcTcst  in  the  pro]xisecl  refonnstlon, 
aa  wlicD  a  paUialKV  wanUid  a  duty  iinpoKC*!  011  books,  to  k«ep  Ameri- 
Cftns  from  reading  books  wliieli  would  unMiltle  tlivir  Amoricanism ; 
ud  when  artists  wanted  a  tax  laid  on  |)icture)(,  to  Mtve  Amcricaiia 
from  bnying  bad  paintings.  .  .  ,  Amateur  social  doctors  are  Iik»  tlic 
amateur  |iUy>ictaii» — tlii'jr  always  begin  with  tke  tjacstioD  of  ra»(di<*, 
and  they  go  at  tbia  without  any  diagaodii,  or  any  knowledge  of  tbe 
a&atoray  or  pbyntology  of  nooicty.  Tbey  neter  have  any  doubt  of  the 
eAoAcy  of  their  reraedieA.  Thej  never  lake  account  of  any  ulterior 
effect*  which  may  be  appreheodod  from  the  remedy  itself.  It  gei>CT- 
ally  tniublea  tbcm  not  a  whit  that  their  remedy  implies  a  complete 
reooDstroaiion  of  society,  or  even  a  reconstruction  of  human  natnre^ 
Against  all  sncb  social  quackery  the  obrious  injunction  to  the  tjuaeks 
,  to  mind  their  own  bnaincss.  .  .  .  We  have  inherited  a  vaitl  number 
"nf  social  ills  which  never  came  from  nature.  Tbey  are  the  compti* 
alad  prodnuts  of  all  the  tinkering,  meddling,  and  blundering  of  social 
doctors  in  th<!  paat.  Tlw»o  prodiMts  of  social  quackrrr  are  now  but- 
tTMsed  by  habit,  fashion,  prejudice,  platitudinarian  thinking,  and  now 
^oaokery  ia  politic*!  economy  and  social  soicDce.  .  .  .  Society,  i1ii.to> 
fore,  does  not  need  any  care  or  supervision.  If  we  can  acquire  a 
Munoe  of  society  bSMd  on  observation  of  phenomena  and  study  of 
fomw,  we  may  hope  to  gain  some  ground  slowly  toward  the  elimina- 
tioB  of  old  crrom  and  the  re-cstablislimcnt  of  a  sound  and  natural 
sooal  order.  IVbat  we  gain  that  way  will  ho  by  grbwtit,  never  in  the 
world  by  any  reconstruction  of  society  on  the  plan  of  some  cntbuai- 
astio  social  architect.  The  latter  is  only  repeating  the  old  error  .over 
again,  and  postponing  all  our  chances  of  real  improvement.  Society 
iie«ds|  fint  of  all,  to  bo  freed  from  thMO  meddlers ;  that  is,  to  be  let 
aloDB.  Here  we  are,  then,  onco  more  bacW  at  the  old  doctrine — laute^ 
fairt.  Let  us  translate  it  into  blunt  KngUidi,  and  it  will  read,  '  Mind 
your  own  business.'  It  is  nothing  but  the  doctrine  of  liberty,  l^ 
every  man  be  happy  in  his  on-n  way.  If  bis  sphere  of  action  and  in- 
tereat  iinpioges  on  that  of  any  other  man,  there  n-itl  have  to  be  com- 
I  and  adjustment.  Wait  for  the  occasion.  Do  not  attempt  to 
leraliM  those  interferences,  or  to  plan  for  thcni  a  priori.  We  have 
of  laws  and  instilutious  which  have  grown  up  as  ocea^'ion  has 
occurred  for  adjusting  rights.  Let  the  same  process  go  on.  Practice 
the  utmost  reserve  possible  in  your  interferences,  even  of  this  kind, 
and  by  00  means  scixc  occasion  for  interfering  with  the  natural  adjust- 
nienta.  .  .  .  To  mind  one's  own  business  is  a  purely  negatire  and  un- 
prodactiTtt  injunction  ;  but,  taking  tiopial  matlcrs  as  they  are  just  now, 
it  b  a  sociological  principle  of  the  first  importance.  There  might 
be  developed  a  grand  philosophy  on  the  basis  of  minding  one's  own 
buHnesa." 

Chapter  IX  eoniid«rs  "tub  Casje  or  a  Ckktuv  Hah  who  u 
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KEVBR  THOBOBT  OF."  "Almost  all  legielattve  effort  to  prereot  vie* 
is  really  protective  of  vice,  because  all  oach  IcglsUtion  tAvea  tlie 
Tkiou  mao  from  the  pvoaltj'  of  li!»  vic«.  Kaiure**  romodiv*  against 
vice  aru  terrible.  Sb«  rcmov«t  the  Tiotinu  without  pitjr.  A  drunkard 
in  ibe  gutter  is  jiut  when  he  ought  to  be,  according  to  the  filnecs  and 
tendency  of  things.  Nature  has  set  np  on  him  the  prooesa  of  decline 
and  dissolution  by  which  she  removes  things  which  have  sunlred 
their  ascfnlncsa.  Ciambling  and  oilier  Ichm  meDtionable  Tic«e  carry 
their  own  penalties  with  them. 
L  "  Kow,  we  can  never  anmhilat«  a  penalty.  We  can  only  divert  tt 
C'from  the  head  of  tlie  man  wbu  has  ioourred  it  to  the  heads  of  othen^ 
who  have  not  incurred  it.  A  vaat  amount  of  '  Bocial  reform '  eonsiiits 
I  in  just  this  operation.  The  consequeoco  is,  that  those  who  have  gone 
pastray,  being  relieved  from  KaturvV  fierce  dlHcipUoe,  go  on  to  wore^ 
and  that  there  is  a  constantly  Inavicr  burden  for  the  others  to  bear. 
Who  arb  the  others?  When  vc  see  a  drunkard  in  the  gutter  we  pity 
IiiiB.  If  a  policeman  picks  him  up,  we  say  that  society  has  inteKencd 
to  fiavo  him  from  perishing.  'Society'  is  a  fine  word,  and  it  saves 
ns  the  troablo  of  thinking.  The  industrious  and  sober  workman,  who 
la  mulcted  of  a  percentage  of  liis  day's  wages  to  pay  the  policcmaa, 
is  the  one  who  bear*  the  penalty.  But  be  is  the  Forgotten  Man.  He 
passes  by,  and  is  never  noticed,  because  he  has  behaved  hinutilf,  fnl- 
filled  his  contracts,  and  asked  for  nothing. 

"Tho  fallacy  of  all  prohibitory,  sumptuary,  and  moral  legislation  b- 

the  same     A  and'B  determine  to  be  teetotalcni,  which  is  often  a  wise 

determination,  and  sometimes  a  necessary  one.     if  A  and  B  are  moved 

by  coiiiiiUTUtions  which  seem  to  them  good,  that  is  enough.     But  A 

and  B  put  their  heads  together  to  get  a  law  pnssed  which  shall  forc« 

C  to  be  a  teetotaler  for  the  sake  of  D,  who  is  in  danger  of  drinking 

too  much.     There  is  no  pressure  on  A  and  B.    They  aru  having  their 

LiOvni  way,  and  they  Ukc  it.    There  is  rarely  any  pressure  on  I>.    He 

tdoes  not  like  it  and  evades  it.    The  pressure  all  comes  on  C.    The 

question  then  arises,  Vi^io  Is  C  7    He  is  the  man  who  wants  alcoholic 

liquors  for  any  honest  purpose  whatsoever,  who  would  use  hi<  liberty 

without  abusing  it,  who  would  occasion  no  pnblio  qucMion,  and  troublo 

nobody  at  all.     ITe  is  the  Forgotten  Man  again,  and,  as  toon  as  be  is 

'drawn  from  his  obscurity,  we  see  that  he  ia  just  what  each  cue  of  us 

ought  to  be. 

"The  doctrine  which  we  are  discussing  turns  out  to  be  in  practice 
only  a  scheme  for  making  injustice  prevail  in  human  society  l>y  re- 
versing tb«  distribution  of  rewards  and  punishments  between  those 
who  hare  done  their  duty  and  tliove  who  have  not. 

"  It  is  plain  tliat  the  Forgotten  ^lan  and  the  Forgotten  Woman  an 
the  real  productive  strength  of  tho  country.  The  Forgotten  Man 
works  and  votes— generally  he  prays — but  his  chief  bnsineea  in  life  is 
to  p«y.     His  name  never  get*  into  the  newspapers,  except  when  he 
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marriM  or  dies.  He  U  an  obacure  maiL  B«  way  gmnible  NomcUmos 
to  his  irife,  lint  he  does  not  frc4{ueDt  the  grocery,  and  he  does  not  talk 
politics  at  the  tavern-  So  he  is  forgotten.  Yet  who  is  there  whom 
the  stAtesman,  economist,  and  toctal  phttoaopbor,  ought  to  think  of 
before  Ihiti  man  ?  If  any  student  of  sootal  acicnoo  comes  to  appreciate 
tbe  caae  of  tlie  Porgotti>n  Man,  lie  will  become  an  unflinching  iidvw.ite 
of  strict  scientific  thinking  in  sociology,  and  a  bard-heart«d  skeptic  as 
regards  any  scheme  of  social  amelioration.  He  will  always  want  to 
loDOW,  ^Vbo  and  where  is  the  Forgotten  Man  in  this  case,  who  will 
have  to  pay  for  it  all? 

"OertaiDly  there  is  no  harder  tbtng  to  do  than  to  employ  capital 
rbariubly.  It  wonld  be  extreme  folly  to  aay  that  nothing  of  that 
■ort  ought  to  be  donti,  hut  1  fully  Wlievc  tliat  to-day  the  next  most 
penucioaa  thing  to  rice  ia  charity  in  its  broad  and  popular  Genae." 

I 

HB^  a  former  article  wo  endeavored  to  elucidate  some  of  the  princi- 
J-  plea  which  have  been  developed  from  the  later  rescarclies  and  ex- 
perimiiits  on  the  relations  of  our  clotliing  with  the  atmoifpbfre  (ttce 
"Popnlar  Science  Monthly,"  October,  1885).  The  house,  aUo,  may 
be  regarded  as  a  kind  of  clothing,  aa  a  large  and  ample  garment, 
designed  to  r«gnlate  our  relations  with  the  fturrounding  medium, 
and  to  deliver  ns  from  it«  tyranny,  but  not  to  Isolate  us.  It  ongfat 
not  to  deprive  us  of  air,  though  that  point  ts  too  often  forgottt-n. 
Fortunately,  no  voluntary  prbon  is  »o  tightly  calked  up  that  air 
from  out-of-doors  does  not  find  entrance  without  our  perceiving  it. 
The  fact  that  water  will  readily  penetrate  a  wall  or  ceiling  is  known 
to  all.  for  they  can  sec  the  spots  it  makes ;  but  tbe  air  that  posses 
through  walbr  is  not  seen,  and  ho  we  imagine  that  it  docN  not  penetrate 
them.  This  is  a  mistake.  Walls  would  not  prevent  uh  from  being  in 
oommnoication  with  the  ontaide  air,  even  if  no  cracks  were  left  around 
the  doors  and  windows.  If  water  can  find  a  way  through  them,  what 
ia  to  hinder  a  »ii1>tile  goa  from  doing  the  sarar  ?  The  porosity  of  walls 
b  very  far  from  being  an  evU  ;  and  we  itlinll  iibortly  see  that  it  is  ne- 
oettary  to  prevent  bousea  being  damp. 

A  very  simple  experiment  by  Dr.  Pettenkofer  illustrates  the  per- 
meability of  building  materials.  He  took  a  cylinder  of  dry  mortar 
twelve  millimetre*  (1*7  inohes)  lung  and  one  third  as  thick,  and  waxed 
all  of  it  except  the  ends,  in  which  be  fastened  two  glass  funnels,  one 
of  which  waa  extended  by  an  India-rubber  tube,  while  the  other  ter- 
nbated  in  a  very  fine  orifice.     Blowing  through  the  India-rubber 
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tube,  be  vaa  able  to  drive  tbe  air  tbroagh  tbe  eylliiJ«r  wttb  force 
enough  to  eztiogaish  a  candle  at  the  other  eitremitj-.  Similar  re«alt» 
may  be  obtained  with  wood  and  such  varieties  of  stones  as  allow  air 
to  pass  through  them  -williont  difficnity ;  while  other  stone^  Uke  com- 
pact limi-stoDCS,  are  hardly  perimtablv. 

All  inat«rJal8  become  im{>ermt'able  to  the  air  when  thoy  are  w«t. 
1'be  expcnmeot  with  the  cylinder  of  mortar  will  not  he  xuccMcfo]  if 
the  murtar  is  moistened.  It  has  also  been  found  less  easy  to  drive 
moisture  through  bricks  and  mortar  than  to  make  air  pass  tbrongb 

Ithem  ;  only  a  few  drops  of  t)io  liquid  can  be  made  to  appear  on  the 

rfrcc  sarfaoo.  Water  is  therefore  not  easy  to  dislodge  from  the  pores 
it  has  occupied,  and  is  at  moat  removed  very  slowly  by  eva|)oration. 
But,  when  water  stops  the  pores,  it  prevents  the  air  from  ciroolatiag 
through  them— ^  mischievous  effect  upon  the  permeability  of  build- 
ing materials,  which  is  more  perc«ptiblo  in  proportion  as  their  grain  is 
finer  and  more  compact. 

In  onlinary  weather,  and  when  they  arc  diy,  walls  pcrepiro.  They 
are  comiimally  iravi^rsed  by  fi-cbic  atiiioHplicric  currents,  which  renew 
the  air  of  closed  rooms  and  rid  it  of  the  moisture  with  which  it  is 
loaded.    The  atmosphere  of  a  house  ia  saturated  with  moistoie  by 

:  the  respiration  and  perspiration  of  its  inmates,  and  by  the  water  daily 
ID  hoaKki-cpiog,  oven  if  we  do  not  take  account  of  tlic  dew  that 
deposited  whenever  some  air  from  without  gets  into  cold  rooms. 
!ib  rooistare,  which  is  always  undergoing  renewal,  ought  to  be  ab- 
sorbed by  the  walls,  to  be  evaporated  from  tbe  outside,  under  the  ac- 
tion of  the  sun  and  wind.  For  this  reason  it  w  well  for  building  mate- 
rials to  be  porous  and  permeable,  and  for  them  to  interpose  no  obstada 
to  th«  circulation  of  the  air  which  is  depended  npon  to  promote  evap- 

rOration.    This  remark  is  especially  applicable  in  tbe  yorth,  where  tbe 

[windows  can  not  alwaya  be  wide  open ;  it  is  perhaps  of  less  importance 
in  the  South. 

llic  moisture  which  the  walb  receive  from  the  exterior  atmo«- 
pbcre,  from  fogs  and  rain,  gonorally  disappears  quickly  enough  tinder 
the  operation  of  the  winds  that  constantly  Hck  the  surfaw  of  the 
bouse.  But  tlic  rooisturo  that  comes  from  within,  which  is  deposited 
on  the  walls  of  poorly  ventilated  rooms,  passes  away  with  difficulty 
when  the  walls  are  not  porous.     Even  the  heating  apparatus  only 

I  causes  it  to  chdngc  its  place,  by  leaving  the  surfaecs  tliat  become 
rmvd  and  settling  farther  away  where  the  heat  han  not  yet  reached, 
jiconvenionoes  from  interior  moisture  are  «sp<?cially  sensible  in  newly 
built  houaes,  where  the  moriar  still  contains  a  large  proportion  of 

^vater,  and  in  ground-floors  built  on  a  damp  soil,  which  become  tm- 
aated  by  capillarity.  The  water  stops  up  tbe  invisible  nhannds 
through  which  the  air  should  circulate,  and  the  wall  remains  damp 
notwithstanding  the  evaporation  that  taki,<«  place  at  the  surface,  to  the 
great  hann  of  tbo  inmates.     Like  wet  clothes,  damp  walls  are  du- 
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boalUijr  because  Uio  water  tbey  coDtaio  increaoes  their  ooDductibllitj-, 
and,  oonscqueDlly,  the  fiow  of  heat  from  within  outirard  ;  aod  also 
bccKBse  evaporation  absorbs  or  neatralixes  much  heat.  M.  Boucbar> 
d&t,  remarkiiig  in  his  "Treatue  on  Hygiene"  on  the  cxpotnro  to 
which  the  tenement  pQ|>ii1alion  arc  Huhjecteil  in  wind-pcnetnited  Man- 
urd-roofs  and  in  damp  l>aBeintmia,  adilH  that  the  commtsuonen  of 
onhnalthy  dwelUngn  are  wrong  when  tJiey  rank  overcrowding  and 
aocIcanlincM  among  the  worst  eourocs  of  danger. 

Dr.  Tetlenkofer  calcalfttee  that  a  houso  having  a  cellar  and  base- 
ment and  two  atorie«  of  five  roonu  and  a  kitchen  each,  would  tako 
600,000  kitogrammes  of  bricks,  and  thai  thuHi-<  would  bold  about  40,000 
kilogrammes  of  water.  The  morlar,  although  leas  balky,  would  boM 
■a  mneh  more  a'ater.  Thuti,  the  entire  masonry  wonld  hold,  in  a  house 
jniit  built,  80,000  kilogrammes  or  eighty  cabic  moires  of  wator-^-a 
quantity  which  it  i«  by  no  means  easy  to  driro  out.  Among  the 
various  means  that  have  bc«n  dG\'ised  for  quickly  drying  the  walls  of 
Dcwly-bnilt  bouMS  prcparalory  to  t«nants  moving  in,  only  tbo«o  can 
bo  of  real  effect  that  dc^pend  on  tbo  employmcTnt  of  heat  combined 
with  an  active  sCratioo.  llie  question  is  wholly  one  of  promoting 
ventilation.  The  lower  the  temperature,  tbe  greater  the  quantity  of 
air  that  is  needed.  At  SO"  Fahr.  a  cubic  metre  of  air,  which  may  be 
already  snppoeed  to  be  throe  fourths  saturated,  contains  seven 
grammes  of  vapor,  and  is  only  ca|>ablc  of  receiving  a  little  more  than 
two  grainmea  more.  Thus,  nearly  40,000,000  cubic  mclnM  of  air  at 
60°  will  be  needed  to  absorb  the  80,000  kilogrammes  of  water  in  the 
masonry.  A  moderate  wind  mi^bt,  it  is  true,  bring  this  volume  of  air 
in  ooatact  with  the  exposed  surface  in  the  course  of  tweuty-four 
boon ;  hat  it  is  evident  that  tbe  moistnro  can  not  be  carried  off  any 
faster  than  it  can  get  through  the  thickness  of  the  wall  to  the  outer 
surface  ;  and,  when  this  haa  to  be  done,  tbe  time  required  for  a  more 
or  letu  complete  desiccation  would  be  very  long.  A  suitable  degree 
of  beating  would  greatly  hasten  the  drying,  provided  tbe  Mr  were 
coatinually  renewed.  If,  for  example,  tbe  temperature  of  the  room 
wvn  raised  to  68°  Fahr.,  the  effect— depending  partly  on  the  incrca«;d 
cBpMcity  of  the  air  to  absorb  vapor,  and  partly  on  the  greater  rapidity 
of  ventilation — wonld  be  five  or  six  lime;*  as  great. 

Aeration  is  thus  tbe  sovereign  remedy  for  the  moisture  of  dwelling- 
houses,  and  it  is  favorer!  by  the  use  of  porous  materials.  \^iewed  witlt 
tsspect  to  this  point,  direct  determinations  of  the  porosity,  pcrracabit- 
ity,  and  hygroacopicity  of  different  building  materials  are  of  great 
intereat.  Ueasrs.  F.  and  E.  Pulzeys,  in  their  work  on  "Hygiene  in 
the  Building  of  Private  Houses,"  have  compiled  nearly  all  that  h.is 
been  published  on  this  «ubject.  It  appears  from  their  tables  that,  in 
tbe  stones  mo*X  usually  employed,  the  pores  occupy  an  important  frac- 
tion of  the  whole  volume.  According  to  Hunt,  the  decimal  of  po- 
10^  is  from  007  to  0-20  for  some  sandstones,  from  0-06  to  0-1-1  for 
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various  dolomiuis,  aaj  0-.10  for  th«  coft  C«eD  liiaMtono  and  Maltese 
BandstoDe.  lliese  figures  do  not,  however,  permit  ns  u>  predict  the 
relative  permeabitity  of  walls  into  which  the  stone  in  <|aestioa  may 
enter,  for  that  will  depend  as  caaentially  on  the  proportion  of  mortar 
n^i]  and  the  kind  of  wa«h  or  plaster  that  is  ptit  over  the  itones,  as  on 
the  kind  of  Htoiic  employed.  It  miiMt,  then,  Ik;  determined  hy  direct 
csperiiaents.  TbeHC  uc  not  wanting.  M&rki?r  liaa  shown  that  walla  of 
brick  lot  more  air  through  than  walls  of  out  sandstone.  Arrangod  in 
the  order  of  increasing  permeability,  the  building  maieriala  here  men- 
tioned would  stand — esudstones,  rough  stones,  limestones,  brick,  cat- 
careous  tnft,  and  adobe.  Adobe  haa  been  found  to  be  twice  as  per- 
meable as  burned  brick,  having  a  porosity  of  sixty  per  eent,  while  brick 
faaaonly  Iwentyfivc  per  cent,  by  volume.  Mr.  Lang  has  made  more 
complete  researches  on  the  oo-edleieni  of  permeability  of  difTcrcnt 
materials,  and  puts  calcareous  tufa  at  the  bead  of  his  table.  Then 
follow,  in  the  order  of  decrease,  bricks  of  slag,  pine-wood,  moctar, 
biton,  hand-made  bricks,  green  sandstone,  molded  planter,  oak-wood, 
and  enamehrd  brick;.  Plaster  is  extremely  compact,  and  little  favor- 
able to  natural  ventilation, 

Painta,  wasbeii,  and  paper-banginga  diminish  the  permeability  of 
walla.  The  foUowiog  surf aoea  are  mentioned  by  Lan;;,  •□  the  order  of 
their  increasing  effects ;  whitewash,  mastio,  g1axc<l  papers,  common 
pspeni,  and  oil-oolors.  Common  papers  arc  more  Impermeable  than 
glaxed  paper*,  nceordtng  u>  Mvssnt.  PuUieyn,  on  aeeounl  of  the  greater 
<jnantiiy  of  wlarch  with  which  they  are  impregnated. 

Indispenitable  as  't»  the  renewal  of  the  air  as  a  means  of  preventing 
moisture  in  dwellings,  it  is  stil!  more  so  as  a  precaution  against  im- 
purities of  every  kind  that  would  finally  make  the  atmosphere  nnfit 
for  respiration.  It  is,  then,  important  to  leam  by  what  oign  we  may 
know  when  an  atmosphere  is  vitiated,  and  what  ts  ilje  volume  of  air 
which  a  nmu  require*  for  free  breathing  in  a  close  room.  Normal  air, 
according  to  the  mean  of  tlie  r^truUs  of  five  years  of  observations  ai 
the  observatory  of  Slout  Souris,  conuins  about  three  ten-thonsandtha 
by  volume  of  carbonic  acid.  Immense  quantitim  of  this  gas  are,  how- 
ever, produced  in  cities  by  the  respiration  of  the  inhabitanta  and  by 
the  fires,  but  the  whole  is  so  rapidly  removed  by  the  winds  that  the 
atmosphere  is  not  sensibly  vitiated  by  it ;  and  it  is  not  necesaarr  to 
estimate  the  proportion  of  carbonic  acid,  even  in  the  most  densely 
crowded  localities,  at  more  than  four  ten-thousandths. 

In  an  occupied  inclosurc,  like  a  sleeping-room,  a  sehool-room,  or  a 
public  assembly-hall,  the  air  undcrgoea  a  progressive  change  through 
the  connumption  of  oxygen  and  by  exhalaltotis  from  the  lungs  and  the 
skina  of  the  people ;  and,  unless  a  sufficient  ventilation  is  kept  up,  it 
will  in  time  become  unfit  for  respiration.  This  will  be  the  case  wh«D 
the  impurities  with  which  the  atmosphere  is  charged  become  percept- 
ible to  the  snietl  and  provoke  the  nncasincss  which  U  usually  atiribitled 
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dose  atmoipbereL  It  is  generally  agreed  thai  lLi«  condition  is 
renebed  wbeo  the  proportion  of  carbonic  acid  a|)proach«8  one  lUon- 
aandtb.*  Obeervation  shows,  in  fact,  that  the  proportion  of  carbouio 
acid  iDcreaseo  in  the  same  de^p^e  as  tLe  insalubrity  of  the  air,  and 
may,  up  to  a  ccrtnia  point,  affonl  a  mraitunj  of  it ;  Imt  the  incoiivca- 
ieoce  we  suffer  from  bad  air  is  in  reality  uttributabli;  rather  to  the 
putrMciblfl  organio  products  of  respiration  and  transpiration  which  it 
oontaini.  According  to  P^clet,  th«  air  driven  out  from  the  ventilating 
cfaimntiys  of  crowded  rooms  exhales  an  odor  so  noxious  tliat  it  can  not 
be  borne  with  safety,  even  for  a  short  time.  According  to  some  chem- 
ists;, the  disagreeable  odor  that  chantctcriics  close  sir  i»  due  to  a  purtic* 
alar  mhstsncc  poMcuing  an  alkaline  reaction  and  the  property  of  giv- 
ing off  ammoma,  which  e»capvH  from  the  lungM.f  llie  tv&\  culprits  are 
tlt«>e  miasms  which  afleet  the  smell.  Tbo  carbonic  acid,  which  is 
comparatively  an  inoffensive  gas,  only  indicates  the  change  the  air  has 
undergone.  The  experiments  of  MM.  Regnault  and  Reizel  go  to 
show  that  an  animal  can  live  in  an  atmosphere  containing  seven  bun- 
drcdtJis  of  rarWnio  a«id,  provided  the  profKntion  of  oxygno  U  main- 
tained at  twenty-one  hundredths.  Animals  liaro  been  obtfierved  to 
perish  in  a  tight  inolosure  even  when  the  carbonic  aoid  in  eliminated 
■a  fast  aa  it  is  formed,  and  the  lost  oxygen  is  restored  ;  and  Manle- 
guss  faaa  shown  that  if  two  birls  arc  placed  under  two  different  bcll- 
glaeMV,  and  tlw  carbonic  actd  formed  by  one  is  absorbed  by  qulcldimc, 
and  the  organic  matter  exhaled  by  the  other  a  taken  up  by  animal 
charcoal,  the  latter  bird  will  survive  con:ttderably  longer  than  the 
former.  We  add  that  Dr.  I'ettenkofer  has  been  able  to  breathe  for 
nreral  hours,  without  inconvenience,  air  containing  one  hundredth  of 
carbottio  acid  developed,  not  by  respiration,  but  by  a  chemical  process. 
TImm  facu  indicate  tliat  the  few  thouKandtbs  of  carbonic  acid  diffused 
in  it  are  not  the  cause  of  the  effc«t«  produred  by  an  atmoi^phcru  viti- 
ated by  respiration.  The  oxygen  content  diminishes  In  nearly  the 
aame  proportion  as  carbonic  acid  is  developed ;  but  the  effecUt  pro- 
duced by  "close  air"  can  not  be  explained  by  the  deficiency — say  of 
I  per  ocni — of  oxygen  ;  that  may  be  remedied  in  part  by  more  ac- 
re breathing. 
Carbonic  acid  faaa  scnnetimeK  been  wrongfully  charged  with  effccta 
ieh  were  really  due  to  a  small  proportion  of  carboniu  oxide,  a  prnd- 
of  imperfect  combustion  and  of  the  reduction  of  curbonio  acid. 
Carbonic  oxide  is  a  deadly  poison,  and  destroys  the  red  globules  of  the 
blood.    To  its  disengagement  may  bo  attributed  the  unhealthy  effects 

*  Araerding  to  S.  ds  Asuiaool's  olHemtioiu  in  Engllili  bDnncki^  the  odoi  b^ns 

I perc«p(nil«  «]■(■  Iho  propoirtion  rtschrii  00008 ;  tiid  ihl.i  bypmisi  U incUneil  to 

>  liia  •dmiufUe  proportion  to  O-OOOS ;  tmt  1  bclUvc  ii  EufHcicut  to  wlupt  on«  thvu. 

I  as*  liirit  which  so  ahoU  be  lorliutalc  U  «c  ncrcr  circpd  hi  practjoii. 

t  II  hiiilsns  •niphvria  icid.  diioalor*  ptnnaniniiaic  of  potuh,  and  comaiUDicst«s  to 

r  la  talotloa  s  foOd  odor  (A.  Ptousi,  "  Tnli^  d'E; glviic  "). 
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of  cast-iron  stoves,  eSecU  from  which  Ehec^iron  stovee,  which  are  ool 
pervious  to  it,  are  frc«  ;  and  it  is  one  uf  the  [>roducU  of  Cbe  oombiu- 
tioa  of  poor  illunainating  gaa.  It  i»,  neverthdeH,  cuwtomary  to  niew- 
uro  the  dngrc«  of  iiualubrity  which  any  atmospheric  mitlinm  has 
cli<-il  by  the  quantity  of  carbonic  a«id  it  oontainit.    Tbiti  Is  found  to 

riiKT^ase  npiilly  in  Mhool-roonas,  ho«pi(al-wardf>,  and  axKcmbly-roonia  of 
all  kiDds,  but  not  n«arly  so  rapidly,  unleu  the  room  la  extremely  cloM, 

t.as  the  gaa  ia  actnally  developed  by  the  life-proceHsca  of  the  inlialiit' 
nts  of  the  roome.  This  fact  indicates  that,  even  in  rooms  rej^arded 
u  cloM,  a  considerable  renewal  of  air  is  all  the  time  go'ng  on  by  nat- 
ural or  «poiitanGoufl  ventilation. 

Dr.  Pcttenkofer  haa  made  an  ingcniouK  use  of  tbe  eftimation  of 
the  proportions  of  carbonic  acid  to  meaaQre  the  spoDIaneotia  ventila- 
tion, or  the  speed  with  which  the  air  gradually  renews  iteelf  in  rooms. 
It  is  eufficiont  for  this  purpose  to  develop  artificially  in  a  room  an  ex- 

^kdly  a«orrtaine<1  quantity  of  the  gas,  and  to  dctormine  by  rcpcstad 
aalyaeo  llu!  qnantily  of  acid  that  disappcan  tu  a  certain  time.  Tlie 
method  is  a  good  one,  providMl  there  ia  no  opportunity  for  the  acid  to 
be  absorbed  by  fresh  niurtar.  By  gauging  in  this  manner  the  ventila- 
tion of  a  number  of  places,  and  then  observing  in  the  same  places  the 
[legrcc  of  alteration  in  the  attnoapbere  resulting  from  the  prcscooc  of 

l^a  given  number  of  persona,  Dr.  PetH-nkofcr  fonnd  that  tie  atnos- 
plierc  remained  of  a  eatisfactory  quality  when  it  was  renewed  at  the 
rate  of  tixty  cubic  metros  an  hour  i>er  bead.  The  proportion  of  car- 
bonic acid  continued  under  these  conditions  to  be  less  than  a  thou- 
sandth.    Experiments  were  made  in  a  room  with  brick  walls,  and  hav- 

,  ing  a  capacity  of  seventy-five  cubic  metres.  On  the  fintt  day  when 
llio  tvmporaturo  was  66°  in  the  room  and  1>c1ow  Ibe  frceclng-point  OBt- 

'  of -doom — the  difference  bemg  nearly  S<i' — the  rate  of  change  («ev- 
euty-four  cubic  metres)  wa*  nufficient  to  renew  all  the  air  in  the  room 
in  an  hour  ;  with  a  good  fire  in  the  stove,  the  rale  of  ventilation  waa 
raised  to  ninety-fonr  cubic  metres  an  hour.  With  paper  panted  over 
tlie  joints  of  the  doors  and  windows,  it  fell  to  fifty-four  cubic  metres. 
On  another  day,  when  the  diffcrenw  between  the  inner  temperature 
and  that  out-of-dooni  was  about  seven  degrees,  the  r&to  of  ventilatioa 
was  only  twenty-two  cubic  metres  an  bow ;  and  with  a  window  half 
open  it  was  only  increased  lo  forly-two  cubic  metres  ;  thas  an  opni- 
ing  of  eighty  square  decimetres  was  of  less  effect  upon  venlilatioo 
than  the  simple  transpiration  through  the  walls  aKNiKted  by  a  diffefcnoe 
of  about  3^  between  tie  outer  and  inner  lemperatnres.  A  caleols- 
tion  based  on  tltese  experiments  indicates  tiat  a  difference  in  tempeni- 
tare  of  1°  C.  (1-8'  Fahr.)  causes  to  pass  every  hour  about  two  hundred 
and  forty-five  litres  of  air  for  each  square  metro  of  exposed  wall-surface. 
The  question  of  tbe  vc^ame  of  air  ncvdcd  by  •  man  for  free  respi- 
ration is  a  complex  one,  on  which  hygienista  do  not  readily  agree.  The 
answer  to  il  must  depend,  not  only  on  the  exterior  conditions  in  view. 
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but  alio  npoD  the  limit  of  variation,  or  tolcnnce,  wbich  u  regardnl  as 
kdmiflnbte  id  tbe  normal  compo«ttion  of  tbn  air.  la  a  room  bermcU- 
caDy  «losed,  vrhero  tho  volumo  of  available  air  ia  limited  by  tbe  ca- 
pacity of  tbe  indosarir,  iIm;  proportion  of  carbonic  acid  will  sooa  t«acb 
the  one  tbouuui<]ili,  wbicb  we  have  adoptod  »»  the  tolcrnblo  limit; 
and  the  mort-  #pnri]ily  tui  tlie  size  of  tho  room  ih  diiuiiiisltnl,  the  more 
tardily  M  it  Lmnlarged.  Thfl  volume  of  air  required  will  aim  eridcntJy 
ba  proportioned  to  the  time  the  man  stays  in  tbe  room.  Assuming  that 
ahout  twenty  litres  of  carbonic  acid  are  exhaled  in  an  hour  from  tbe 
loagB  of  an  adolt  man,  wc  find  that  he  will  require  about  thtriy-tUree 
cabio  mctrui  of  fni^h  air  every  hour  ;  for  this  quantity  of  air  already 
baa  m  normal  content  of  thirteen  litres  of  ciu-bontc  acid  ;  and  tbe  addi- 
tion to  this  of  the  twenty  litres  exhaled  will  bring  np  the  whole 
amount  to  thirty-three  litres,  or  the  one-thousandth  part  of  tho  vol- 
ume of  air,  which  wc  have  ocooptod  is  tho  tolerabt<:  limiu  Conse- 
quently the  Kpaoc  a  person  must  have,  if  he  is  to  live-  in  a  really  close 
room  for  an  hour,  ia  thirty-three  cubic  metres ;  if  he  is  to  live  there 
two  bourn,  sixty-SLi  cubic  metres.  Hforo  will  l>o  needed  if  tumps  or 
gaa-U^ta  are  kept  burning  in  tho  room,  for  a  caudle  in  burning 
will  consume  as  much  oxygvn  aa  a  man  ;  bat  the  carbonic  acid  pro- 
duced by  combuNtion  \»  not  «o  dangerous  as  arc  the  exhalations 
from  a  living  l>eing.  The  case  of  a  perfectly  close  room  will,  how 
ever,  never  be  realized  ;  for,  however  tif;htly  wo  may  close  tlio  doors 
and  windows,  the  air  will  aU-ays  get  in  through  some  crack,  and,  if 
there  are  no  cracks,  it  will  penetrate  through  the  walls.  The  most 
thoroughly  calkc<l  room  !»  not  proof  iigainift  tho  natural  ventilation 
that  rmulta  from  inequalities  of  ttrrnpcraturc  Houses  arc  great  ccd> 
Usn  of  draughts  in  ccdd  weather,  and  arc  permeated  by  a  apontaneous 
ventilation  that  is  dependent  at  once  on  the  degree  to  which  tbe  outer 
atmosphere  is  agitated,  on  the  number  and  sizes  of  tbe  doors  and  win- 
dows, on  the  condition  of  the  chimneys,  and  lastly  on  tbe  permea- 
bility of  the  wallit.  It  may  b«  im-neased  by  a  suitable  distributioQ  of 
ventilators,  and  is  aided  by  tlie  draught  of  the  chimneys  when  iires 
are  kindled  in  them ;  hut  fires  mar  hv  rcganlcd  iw  .irtifirial  nicnna  of 
ventilation.  These  agencies  of  natural  ventilation  iltmiiiinh  in  a  nota- 
ble degree  the  danger  of  the  air  within  houses  stagnating,  and  will 
iways  prevent  its  becoming  vitiated  to  the  extent  that  might  other- 
be  apprdiended  from  the  causes  of  contamination  which  we  have 
iewed.  Their  effect  sboald  be  taken  account  of  in  estimating  what 
t  of  artificia]  ventilation  may  be  required  ;  otlicrwiiw,  we  might 
make  exaggerated  provirions  for  it. 

When  an  inHositro  containing  a  given  number  of  persons  is  sub- 
jected \o  a  rvgnlar  ventilation,  there  is  establisbed.  at  the  end  of  a 
certain  time,  a  permanent  reffime;  the  adulteration  of  the  air,  having 
reached  a  certain  limit,  docs  not  vary  any  more,  the  noxious  gn«es 
eliminated  as  faat  a«  they  ore  developed.    Tbe  proportion  of 
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carbonic  scid  is  from  that  time  coostaot ;  we  obtain  ii  Kimplj  by 
OMUtning  llwt  tbv  acitl  4lt»ongng«d  is  distributed  through  the  volume 
of  «ir  iiilroduved  by  tfa«  vciitilktioii.  Tbiti  proportioa-limit  i^  then, 
iiidependenl  of  th«  disposable  cabio  space.  A  ration  of  forty  cubic 
metres  of  air,  for  example,  with  a  production  of  twenty  titirti  of  car- 
bonic acid,  to  which  ar«  added  tbo  sixteen  litres  of  urid  contained  in 
the  forty  cubic  mdrn  of  frosb  air,  girea  the  propOTtion  of  O-O009. 
wbatovor  may  be  olhcrvri>«  the  diK]><>sabte  Epacc.  The  capacity  of  tlie 
iuclosurc  [>layK  no  olhvr  jinrt  tlian  that  of  delaying  the  momeni  when 
the  constant  ri^ime  is  cetabli»bcd  ;  thv  sjuico  avts  as  a  reservoir  which 
U  gradually  filled  till  it  contains  the  Kame  proportion  of  aoid  as  the  car- 
rout  of  air  that  travcTVc*  it ;  but,  once  taturated,  it  intervenes  no  more 
in  the  couriti;  of  tlic  [ilienumenon.  The  advaniage  of  a  considerable 
cubic  apace  consists,  thi'n,  chiefly  in  the  fact  that  it  retards  the  approadi 
of  the  moment  when  the  alteration  of  tlio  air  attaina  tbe  limit  which 
it  will  not  pass.  This  considcrntion  bvcomca  of  some  imporlanco  in 
lixiug  the  sino  of  rooms  that  are  to  be  occupied  only  for  a  dcfintlc 
number  of  lioun  at  a  time ;  for  it  will  be  always  possible  to  arrange 
matters  so  that  the  proportion-limit  shall  not  be  reached  before  the 
end  of  the  contemplated  time. 

Let  us  suppose,  for  example,  that  the  ventilation  can  supply  six 
cubic  metres  of  frcsli  atr  per  person  per  hour.  This  is  the  ration  of 
air  which,  according  to  P£clct,  might  be  sufficient  in  case  of  extremi- 
ty, because  six  cubic  metres  of  air,  half  saturated  at  60°,  can  absorb 
the  thirty-five  or  forty  grammes  of  vapor  given  out  by  transpiration. 
The  fresh  ur  containing  already  a  proportion  of  O'OOtM  of  carbonic 
actd,  to  which  respiration  adds  Q-IXiIt^,  wc  find  that  the  proportion- 
limit  will  be  0-00S7.  This  limit  will  be  almost  reached  and  the  rifftme 
will  bo  confitanl  wlien  the  air  has  been  renewed  three  limes,  for  the 
proportion  of  air  will  then  exceed  0-003S.  If  the  allotted  space  b  only 
one  cubic  metre,  as  we  know  happens  sometimes  to  be  the  case  in 
theatres  and  other  aasembly-halls,  a  half  an  hour  will  be  long  enongh 
to  bring  about  Ibis  Mate  of  tilings  ;  if  tli«  cubic  space  is  increased  lo 
ten  cubic  metres,  five  houni  will  bo  rLyiuirad,  and  ten  hours  if  it  is  in- 
creased to  twenty  cubic  metres,  to  reach  the  same  degree  of  alteration. 
Such,  then,  would  be  the  effect  of  a  ventilation  at  the  rate  of  six  oubas 
metres  an  hour,  according  to  the  capacity  of  the  building.  By  rais- 
ing the  ration  of  air  to  thirty  cubic  metres,  the  proportivn-litsit  be* 
comes  ti-uOl  1,  and  we  may  aasume  that  tbia  ba*  been  reached  when 
the  air  has  been  renewed  twice  (the  real  proportion  being  then  0*0010), 
litis  will  happen  at  the  end  of  four  minute*  in  a  space  of  one  cutne 
metre,  after  forty  minutes  in  ten  cubic  metres,  etc.  But  the  pro- 
longalioQ  of  time  obtained  under  these  circumstances  is  not  of  the 
same  importance  as  in  the  preceding  case,  for  the  limit  of  O-OOI  is  a 
characteristic  of  re«pirable  air.  With  so  energetic  a  ventilation  as 
this,  tltu  consideration  of  cubic  cpace  becoraoii  a  minor  alTiiir ;  but  it 
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u  of  great  importance  when  th«  only  depeodence  ia  upon  nataral  ren- 
tilatioa,  for  that  u  greatly  facilitated  by  any  Increaso  of  the  extent 
of  exposal  surface*,  and  of  d<Kini  and  windowK.  Wu  tdiould  ilIso 
k()Cp  in  Tiow  ttiat  a  like  i{uantity  of  air  will  utoru  readily  truwrM.'  a 
large  ihaii  a  small  epoce  witiioul  producing  ineonvenii-nl  ourrvuls; 
and  that  Lbe  air  in  a  Urge  space  requirvR  less  frc<qiieDl  renewal,  and 
does  not  have  to  be  kept  in  as  rapid  motion.  Natural  ventilation, 
which  b  uniform  and  almost  insensible,  mtist  not  be  confoonded  with 
draughts  and  varrvnts  oi  air,  with  the  injurious  vffocta  of  whioli  all 
are  avtgaiunted. 

Tbi)  rule*  m  to  tb«  amount  of  upace  that  should  be  allowed  in  n>u> 
neetion  witb  natural  Tenlilatioo  are  various  and  tndeGnile.  Aeration 
from  tiifl  aonrce  can  not  always,  however,  bo  depended  upon  ;  and  even 
the  opening  of  windows  on  opposite  «iitcs  of  an  aiKirtment  fre'|iietitty 
fotla  to  produce  tlie  changes  of  uir  that  are  nev^lvil.  General  Alorin,  who 
Ina  distinguished  hiniwulf  a«  an  a)>ostlu  of  ventilation,  and  who  made 
nimieroas  ex|M:rimmitit  bearing  u|ion  the  subject,  has  given  tlie  follow* 
htg  estimatea  of  the  volume  of  air  that  should  bo  withdrawn  and  in- 
trodnced  every  hour,  for  each  person,  in  public  inetitations  of  different 
kinda  :  Children's  schools,  twelve  to  fifteen  cubic  metres  ;  schools  for 
adults,  twenty-6vo  to  lliirty  cubic  metitsi ;  amphitheatres,  thirty  cubic 

Xxv*  ;  aaacmbly-hallit  and  loug-cominuiil  niei^tingst,  Mxty  oubio  mi>- 
;  play>iiouaeis,  forty  cubic  melree  ;  barracks,  thirty  cubic  metres  dur- 

the  day,  forty  to  fifty  cubic  metres  at  night ;  hospitals  for  thoordi- 
oary  sick,  sirty  to  seventy  cubic  metres  ;  hospitals  for  the  wounded  and 
for  women  in  childbirth,  one  hundred  cubic  metres  ;  the  same  in  times 
of  epidemic,  one  hundred  and  tifty  cubic  metres  ;  prisons,  fifty  cubic 
metres ;  st«l»tv»,  om)  bundrctl  and  eighty  to  two  hundred  cubic  metres. 
Tb«*e  numbers  certainly  represent  thi?  maximum  of  nruKoiiiiblc  do* 
msnds  ;  and  M.  Boucbardnt  thinks  that  tb<-y  are  ex-iggeralcd  and  not 
Jostified  by  clinical  experience.  Besides  effecting  the  renewal  of  the 
sir,  Tentitatiott  also  furnishes  the  means  of  obtaining  a  nearly  consLiut 
lemperaturo^in  winter  hy  means  of  the  circulation  of  hot  air  through 
the  bouse,  in  Rummer  by  air  drawn  from  the  cellar.  The  latter  method 
in  quite  effective  for  securing  an  agreeable  tvtnjieraturc  in  hot  wc4itlter 
without  much  CKpense,  whenever  a  sweet,  dry  C4-llar  can  be  had.  The 
cabinet  of  the  Conservatoire  dea  Arts  et  Hplient,  in  Parii*,  x*  ke]H  t-iHil  in 
this  way,  the  draught  of  air  being  promoted  by  gas-jt-ls  kept  burning 
in  the  ventilating  shafts  ;  as  is  also  M.  Daville's  laboratory  at  the  Noi^ 
mal  School,  whore  the  opening  of  a  few  nquares  in  the  glass-roof  fur- 
nialies  the  n.-4|uin»i  Ktimulait  to  the  circulation.  Similar  principles  have 
been  wiopled  at  the  palace  uf  the  CorriH  I.^'gi^lalif.  T)iv  subject  of 
S|i{>lytng  tho  artificial  refrigeration  uf  the  air  in  eoluiiial  life  in  hot 
countries  has  been  stndied  by  M.  I>esaoliers,  and  elaborated  by  him 
with  a  number  of  ingenious  devices,  among  which  the  storing  of  cold 
ni^fat-air  for  use  during  the  day  plays  a  part, 
wit.  xuv. — IS 
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In  temperate  climateH  (be  priacip«]  object  of  rentiUtion  U  tbe  re* 
placement  of  vitiated  air  with  fr«slt.  Arti6cial  veatilation  is  produ««d 
«ithor  by  inducing  a  movement  of  air  by  means  of  drikught-chimoers, 
or  by  forcing  in  air  throagb  the  agrnoy  of  mi-chanioal  ventitalora.  A 
I  Hal  lius  iM'cn  made  at  the  IJin)>oUi&ie  Hoxpttttl  of  a  »^yKtcin  of  Ttnti- 
lation  in  which  the  air  is  drawn  from  the  roof  and  forced  into  Sue* 
that  ramify  into  the  several  halls  to  be  Tentilated.  At  Lite  moment  of 
euterin^  the  ballft  the  air  is  hcaited  by  being  bronj[[ht  in  contact  with 
ittcnm-pipcH,  so  that  a  nniforra  temperature  of  78°  is  maintained  in  the 
wardx,  with  an  atmosphere  free  from  odor.  XotwithRtaoding  pnrity 
of  air  ii«  teoured,  the  mortality  in  thin  Iti«tiltiLion  in  not  infrrior  to  that 
in  non -Tentilated  bospitalfl.  Tbia  ia  aitributvd  by  31.  Koueliardat  to 
the  mischievous  inflnence  of  the  high  temperature  whieh  ibey  uiideavor 
t»  maintain.  He  favors  beating  and  ventilation  by  open  fire-places. 
This  method  is  preferred  in  London,  where  fires  are  kept  np  in  gummer 
aa  well  a*  in  winter,  at  least  in  the  principal  oflioc  of  the  inirtitutien, 
and  th«  window*  are  opened  at  all  time*  when  it  is  poa^iblc,  while  me- 
chanical vejitilatiug  apparaiua  ia  uwed  only  exceptionally.  Tbe  air, 
sucked  in  by  the  strong  draught  of  tbe  chimneys,  enters  by  the  }otnta 
of  the  doors  and  windows.  The  patients  enjoy  tbe  sight  of  tbe  fire  and 
the  pIvnHint  feeling  of  direct  radiation,  while  they  collect  around  the 
hearths  and  breathe  an  air  that  has  not  hecn  ebangcd  by  contact  with 
a  heated  Hurfao&  Poaaibly  the  English  go  too  far  in  thiM  direvtion. 
"  Tbe  importance  of  pure  air,"  says  M.  Proust,  "  has  periiapa  been 
exaggerated  in  some  easea  by  the  English  physicians,  whose  example 
tbe  Americans  have  followed.  It  is  adviMihle,  according  to  tbem,  to 
leave  the  larger  openings,  no  matter  what  t}i«  weatlu-r  may  hv,  tbe 
windova  of  dormitories  and  bedroom*,  op<-n  during  iliv  night.  Tberc 
priiii'tpUii,  almost  nnivemally  olKter^cil  in  tbe  conntries  of  which  we 
Hjiealc,  nntnit,  in  our  opinion,  great  ineonvenit^nces."  There  is  really 
some  danger  in  exposing  one's  self  to  cold  during  sleep. 

The  study  of  tbe  questions  of  heating  and  ventilation  has  made 
considerable  progress  in  France  during  tbe  last  tiftecn  or  twenty  years. 
Tho  construction  of  numerous  school-hotuse*  has  cxpeciaily  been  the 
oocasion  of  many  praiseworthy  improrcment*,  hut  much  slill  remains 
to  be  done.  Dr.  Lurget,  in  an  interesting  work  on  mral  habitations, 
has  pointed  ont  an  apparent  relation  between  the  number  of  openings 
indicated  in  ihe  fax-list  of  doors  and  windows  and  ihcmortnlity.  The 
general  average,  for  I'Vance,  of  the  number  of  openingn  per  inhabitant, 
is  one  and  a  half.  In  one  hundred  department*,  in  whieb  the  nnmher 
is  less  than  the  mean,  fifty-five  show  n  higher  mortality,  and  forty- 
five  II  mortality  equal  to  tbe  average  ;  while,  in  a  hundred  departments 
in  which  tlie  nnmher  is  greater  tlian  the  mean,  sixty  show  a  lowornt* 
of  mortality  than  tbe  average,  and  only  twenty-five  a  higluT  tM9. 

Another  point  which  is  loo  easily  forgotten  bt  that,  like  the  wall*, 
floors  arc  |>ermcnblc  to  the  air.     The  atmosphere  is  not  bounded  by 
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Uw  level  of  tbe  eoil,  bol  cutends  below  it  lo  a  oonsidertiblv  Oepth. 
Ilu*  oicMt  compact  aoUf  include  a  cM^Dsiderable  volume  of  air,  an  well 
aa  an  ever-varj-ing  qnantity  of  moisturo.  Wben  wc  ponr  water  into  a 
Teasel  fall  of  well-packed  j^Tcl,  and  dtsplaott  the  air  whicb  is  preeent, 
ire  find  tbat  it  generally  fortnii  one  third  of  tbe  total  volume  of  the 
mass.  The  poroaity  of  tbe  earth  pometimea  reaches  fifty  per  e«nt ; 
and  miitcnt  aiid  well-diggen  acoidentally  buried  under  cavinfca-in  have 
atmietimes  been  known  to  live  for  aeveral  days  by  tbe  aid  of  tbe  air 
dronlatinft  through  the  earth. 

Poroos  eoil  does  not  become  impermeable  to  air  till  below  the  level 
at  wbicb  tJie  aubtcrranvun  water  <-eai>c»  to  nxit>t.  Proven  ground  <loe« 
not  love  ita  pOTYWity  by  tlte  folidifieiitiun  of  tbe  water.  lTi«e«mit  in> 
tercbsnge*  aru  taking  ptneo  Wtwe^a  tbu  undfr^niutid  air  and  tht^  free 
■Imoapfaere.  It  ia  by  sucb  means  tbal  iufillrations  of  li^htioft-gas  im- 
pregnate tbe  soil  of  tbe  street,  penetrate  sewers,  and  catuo  ills  wbiob 
are  wrongly  attribiit«d  to  typhoid  affections  ;  and  this  is  most  liable  to 
take  place  in  winter  when  the  rise  of  gas  fmmthciwil  is  promoted  by  tbe 
draught  of  the  fhtmneys,  Vciitiliilion  ik  (bus  jiartly  carried  on  through 
tbe  floor,  toHuofa  an  extent  that  the  atmosphcn;  of  a  room  Mometimva 
contains  from  ten  to  fifteen  per  cent  of  air  from  tbe  ground.  Henoo 
ibe  danper  from  impurities  absorbed  by  the  soil.  They  rise,  pililesaly  re- 
turuiug  from  the  earth,  as  if  to  chastise  as  for  our  carelessness,  Tli* 
air  tticluded  in  a  garden-soil,  and  grnerally  in  any  soil  rich  in  organic 
■MBttcrai  always  (rontatns  a  strong  prn[>ortion  of  carbonic  acid.  At 
^|m  same  time  the  osygrn  a  in  diminished  quantity,  proving  t)iut  llie 
F  eariKmic  aeid  [irocecds  from  slow  combustiouA,  and  not  from  oubtcr* 
1  ranean  emanations.  According  to  the  observations  of  Pctt«nkofer, 
Fleck,  and  Fodor,  the  proportion  of  acid  inereases  with  the  depth,  and 
at  a  fen  ynrda  bcoeatJ)  tlio  surface  sometimes  exmeds  ten  per  cenL 
This  prvsenn:  of  ciarbonic  aciil  is  a  sign  of  tbu  activity  of  the  life  in 
tbe  ftoiL  We  do  not  know  the  exact  mannvr  in  which  the  soil  anil 
snbaoil  iiil«rTenc  in  the  etiology  of  endemic  diticasrii  and  the  appear- 
ance of  epidemics,  It  is  a  subject  of  active  controversy.  We  can, 
nevertbeicca,  approve  ttic  tcaehini;;  of  the  hygienistfi  who  advise  ns  lo 
render  our  dwellings  independent  of  the  soil-air  by  making  provisions 
forwDnition  under  tlie  bam-mcnts.  or  by  making  the  floors  impermeable. 
^^B  Parkn  and  gardens  are  beneficial,  not  only  because  they  give  a  de- 
^^■K-v  (if  shade  and  coolness  in  hot  weather,  but  al-Ki)  {h-cuu:<c  vcgetatioa 
^^BRorbs  waste  m.ittor  and  purifies  tbe  soil,  and  thus  dirainiahes  the  lia- 
^^Rlity  to  epidemics.*  It  is  well,  for  other  reasons,  to  increase  these  case* 
in  citim  where  the  nir  is  not  directly  vitiated.  But  tbe  quantity  of  oxy- 
gen which  the  pUnis  disengage  is  loo  small  to  be  miule  an  object.  The 
pbcDuisena  of  vegetation  are  extremely  vlow  of  accorajili^bment.  Vast 
■pMCi  and  a  long  time  are  needed  to  produce  the  grass  and  the  wood 

•  Wc  «nsy  here  Isfcc  ti'iliiv  ■-!  r  tAesot  at  M.  Autier"!  for  >erriiig  the  oUiKiis  of  Fsris 
b  ikrlr  booM*  irhh  ]Hu«  air  brou^t  Umueh  pipaa  f  ram  the  (ortsUi 
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tliat  are  consumed  in  a  few  honre.  Oxygon  is  abeorbnl  mora  rapidly 
thiin  il  IK  wt  f^.■^^  We  fh.iU  ako  liiiv<-  tn  giv<(  ii{i  tbn  {ircvtilcnt  idea 
llial  a  lililu  vi'itluix'  cao  iiujtruvu  titti  atmo!i)>)ii]^i«  of  a  room.  Thi-  ad- 
vantage of  planla,  as  Dr.  Peltenkofer  remarks,  is  rather  iu  their  moral 
tiiao  in  their  phj-aical  influence.  I'ublic  gaidcnB  are  also  desirable  be- 
cause they  enliven  the  view.  Even  on  hygienic  grotmds,  «'e  shonld 
be  carcfal  not  to  nndercstimato  the  importance  of  whatever  acts  tipoii 
the  mind.  We  have  eadenvored,  in  tlii«  aud  a  former  eiiKay.*  to  study 
clotbiiig  aud  the  habitation,  with  irarliculiir  r«-ferene»  to  tlicir  relatiouit 
with  the  atmosphero  ;  but,  even  as  thus  limited,  the  subject  has  proved 
to  bea  very  complei  one,  and  in  our  progress  we  have  struck  upon  more 
than  one  question  that  is  still  imperfectly  elucidated.  It  may,  however, 
not  bare  been  without  u»i  to  attract  attention  to  these  qnc»tioiM,  which 
dcniiind  new  tnvcttt igat Ions.  Hygienic  societii.-*  iir^-  multiplying;  de- 
partments of  hygieae  Itare  been  orcated  in  uumerou!i  oitiea  ;  and  the 
hygienic  conferences  which  hare  been  held  at  Paris,  Turin,  and  Ge- 
neva, atte«t  the  growing  interest  that  attaches  to  the  development  of 
a  ftoieoce  all  of  whose  conquests  redound  to  our  physical  and  moral 
profit.  Every  facility  should  be  given  for  widening  its  scope  and  ex- 
tending its  Kpbero  of  action.  Dis«aeo»  that  might  have  been  avoided 
eonstitulo  the  heaviest  taxes  tlint  can  be  bid  upon  a  city. —  IVarutated 
/or  the  J'ojjular  Scknce  JIontMyJ'rout  l/ie  Jitvue  dts  Ucux  Mondt*. 


A  BELT  OF  8CN-6P0TS. 

Br  OARRETT  P.  SEBVISa. 

EVERYBODY  who  watched  tiic  sun  with  a  telecoope  last  summer 
must  havtt  wondered  at  the  great  bell  of  S|>ota  lying  across  the 
southern  part  of  the  dink  during  the  last  half  of  July.  Several  of  the 
spots  and  groups  were  of  extraordinary  size,  and  their  arrangement 
was  very  tiini^nlar.  When  the  belt  extended  completely  acroM  the 
sun,  there  wan  visible  at  one  time  almost  every  cbarturtemtic  form  lliat 
sun>s)K>ls  prcwnt.  Ilierc  was  the  yawning  black  chasm  with  nharjily 
defined  yet  ragged  edges,  vast  enough  to  swallow  up  the  whole  earth, 
with  room  to  spare,  and  saironnded  by  a  regular  pcnumbral  border  aa 
evenly  shaded  as  an  artist  could  have  made  it ;  there  was  the  double 
or  triple  spot  who<w  black  w-iitcrs,  thoui^li  wi<lely  separated  from  one 
another,  wcro  tangled,  as  it  were,  id  one  twinted  and  torn  veil  of 
penumbra,  or  connected  by  long,  shadowy  bands ;  there  was  the  men- 
strou»  spot  of  grotesqae  form  surrounded  by  a  crowd  of  smaller  spots 
of  even  more  fantastic  shape,  and  enveloped  in  a  broad,  irregular  pe- 
numbra as  hiiarrt  and  wonderful  as  the  mighty  sunn^liasmH  iiich-'e'l 
•  "Fefiulu  Sdtuice  Uoatliljr "  £or  OcUbf  r,  1S«J,  ^  7i7. 
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in  U  ;  tWrc  wa«  the  grvAt  spot,  oft«n  of  singnlar  ontline,  aecotopanied 
oateiilc  iU  shmlnwy  bor^vn  by  tma  or  mom  swnmu  of  minute  black 
fipecks  pitting  tlic  wliltft  phMosphcn;  in  ih«  most  extraordinary  fash- 
i'ln  ;  llient  vriLt  t)i«  bu^  gi^>»pi  vUibt«  cvtin  to  th«  unaiwiRtiKl  vyv,  and 
c:)n.iixtitig  of  half  a  dozQu  or  more  large  spots  intenoingli-d  with 
kinftUer  onea  wliosc  number  seemed  to  defy  conotiog,  and  enveloped 
in  a  pennnibrat  cloal:  of  becoming  amplitude ;  there,  near  the  oigee  of 
the  dUk,  went  the  crinkling  linc«  and  lie«;H-d-u|i  rukth  of  fwruleu,  tbe 
toottiitauDOtM  bydrogiui  - flarna^  uUicb  ntarked  tbe  placvii  wbero  tfa« 
inten»o»t  nobtr  action  was  going  on — in  short,  there  was  a  panorama  in 
which  every  variety  of  Bon-spot  seemed  to  be  passing  in  a  gigantic  pro- 
cessioD  Bcross  the  disk.  And  what  a  procession  it  was !  — long  enoogb, 
arly,  to  reaob  from  the  earth  to  the  moon  and  back  again  thre« 

But  the  mont  extraordinary  fcatum  nf  this  great  iwlar  di»i>i«y  wm 

b«-  linear  arraiigi-mcnt  of  tbe  H]>ota  making  a  belt,  or  band,  that  half 

Bcirrled  the  sun  ;  tiiere  was  also  a  noticeable  regularity  in  the  distances 

iratJng  the  groups  composing  this  singular  belt,  and  this  peculiarity 

the  likcn«'(t«  to  a  procowion  which  muift  have  impresMtd  every 

'  who  bvbebl  the  gradual  march  of  the  sun-tpot  army  acro«it  tiu 
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solar  disk.  It  wa«  like  watching  a  psiade  of  mniiqucradcrs  ;  each 
company  i>f  Kpota  bad  it«  own  cbaraeterijitie  and  ronxpieuoTis  make-up, 
am)  rach  kept  its  place  in  the  line  at  a  nearly  invariable  distance  from 
till-  group  in  front  of  it  and  the  one  that  rollow<:d. 

The  ite|Mtralc  spots  and  groups  did  not,  however,  present  an  tmv^ 
'ag  app«aranee:.    'Iliero  was  change  as  well  as  variety  in  this  un* 
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[Mirallekd  pagoant  on  tho  aan.  Chatigox  ircrv  oontinnally  going  on  ia 
.  tho  Hhnpc  auil  won  Uio  *\ta  of  Uie  apota,  and  in  Uio  configiiraiiuti  of 
'  tbe  (iiSiTont  nivnibcni  of  the  group*— minor  ovolulionx  in  ttic  erti^ 
ftdvnncing  oolamo.  New  Hpota  of  saiatl  Mxm  made  thvir  appcarane*  b 
tbc  n^igliborlioad  of  larger  oiios  ;  and  in  one  instance,  al  loatit,  a  JK^ 
feet  Hwarin  of  lidle  spots  broke  oat  near  one  of  the  largest  conipoDenU 
of  the  bell,  aa  if  tho  surfaro  of  the  tan  had  been  suddenlj-  puDclnreJ 
by  hngo  needles. 

A  very  good  idea  of  the  appearaiio«  of  the  band  of  spots,  and  <i 
their  prograseiru  motion  frum  vaxi  to  woft  n-itli  tho  revolution  of  iht 
sun,  as  well  aa  of  thu  priti<n]>al  ehangea  that  took  piece  in  ilieir  fcnn 
and  arraiigemcot,  can  be  obtained  from  the  aeries  of  aketclic;!  lU'cvio- 
pauyiiig  tliii*  article.  Tlie  originals  of  these  sketches  1  made  at  tli« 
f  time  tho  npol.i  w-4-re  vinililc,  and  they  rejireseut  with  approximate  ac- 
curacy the  appearance  of  the  spots  with  a  magnifying  power  of  wily- 
five  diameters.  Tbey  do  not,  however,  by  any  means  show  all  lh« 
details  visible  with  such  a  power.  With  higher  magnifying  powm 
the  crowd  of  details  tn  some  of  the  larger  groups  was  so  great  sad 
confiixing  a*  to  defy  the  power  of  the  pencil  to  re])n.'«enl  thorn.  Some 
remarkable  phvnomcna  wore  olio  observed  with  the  !t]>ectro»copo  dll^ 
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ing  thla  ann-spot  di«play.  When  tho  hngc  group,  seen  near  tho  1 
hand  edge  of  the  sun  in  Fig.  2,  was  just  coming  around  the  edge,  iw 
approach  was  annoTinocd  by  an  outburst  of  gas  which  M.  Tli^iUuu  oV 
served  as  a  small  but  «xtn>mely  brilliant  protuberance,  that  exhibiltd 
very  marked  dliplacement  of  the  C-line  toward  the  violet  end  of  tbl 
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im.  In  R  oomninnlcntioD  M>  tito  Frcncb  Aciulomy  of  Soiences, 
lioUoD  faf«  that  an  hour  iHifore  Itiit  <)lNK!r%-&liuii  on  tlic  C-Iinu  li« 
IbbtM-Tvcd  iit  th«  same  r«giun  a  Kligliu-rdinjiliwiviiK-nt  not  only  of 
[lineA  of  Iiydrofceo  and  of  ths  &-^roup  Wt  abo  of  the  coronal  line 
lie  observed  on  wreral  days  other  r^markablo  s]M>otro9copio 
nena,  and  noticed  that  iwnrly  tbc  wholo  southern  Iwlf  of  the 
ft  dink  gftv(!  miinir<»t  signa  of  viokiit  aj^tution.  In  view  of  llivwc 
,  it  Huvnut  Htir])ri]iing  tiial  litUe  apparent  efFeel  wan  ]>roi]ucvd  upon 
hearth  by  tbnw  Holar  outbursts.  Two  or  three  tiineH  in  1982  the 
Ifa  responded  in^taully  n-ith  ma^aetto  stMiUft  and  brilliant  nnroral 
pisystotbe  boI&t  activity,  bntthis  you  the  great  HunKpotv  am]  their 
apsnying  pheoomeiui  have  nbown  eumparativi-ly  little  [mvrer  to 
tcTTvutrial  aiagneti«ni. 
Fl^.  1  »bowM  the  sun  as  it  appcaroci  on  tbc  IGtli  of  Jnly,  when 
raiwiDf;  proceoioa  of  apot^  bad  reached  two  thirdH  of  the  way 
I  the  disk. 
(>'ig.  3  rcpri-senta  tbo  sun  on  the  20th  of  Jidy,  when  the  epot  bolt 
ded  completely  across  the  disk. 


iw 


ria.a. 

Fig.  S  nhowii  the  appMiance  of  thi>  nan  on  the  2ritli  of  July,  whoa 
BPTp  than  half  of  tbo  praccasdon  had  dii>a)>pc!ar(td  around  the  nojtlt-ra 
^kf,  and  the  great  group  bringing  np  the  rt-ar  wo*  ix-ar  the  meridian. 
^^In  the  latter  part  of  Ani;;iist  and  parly  in  St  ptombf  r  a  row  of  spots 
principally  in  tho  southern  bcmi»pberc,  was  again  seen  upon  the  bui 
but  it  was  HliDitcr,  more  crooked,  and  compoMMl  of  fewer  apot« 
^Kfx^,  thui  tlie  great  belt  of  July. 

There  i»  one  point  of  view  from  which  the  sun-spot  belt  Just  de- 
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embed  appean  partioularly  Int^rcsrting.  aod  that  rcIfttM  to  the  rap- 
IKMtoil  rcscmbUnoe  between  the  larger  planets,  and  more  especially 
Jupiter,  and  the  ann.  Everybody  knows  that  Jupilcr  has  a  oonapien- 
oas  dark-colored  bolt  on  each  side  of  hi*  (Minator,  for  tboso  bolts  on 
one  of  tho  conimoncKt  objects  of  Mlo-itinl  ciglit-Mctng.  Satnm  too 
has  belts  siniiliirly  Hituatctl,  although  thoy  son  ln«  «oni^lcuoaji  than 
thoM  of  Jupiter.  All  the  tniatworthy  cvidenc«  we  have  poinrs  lo 
the  concloaioD  that  these  huge  pUneta  are  yet  in  a  state  wttiob  baa 
more  pointu  of  lesemblance  to  the  condition  of  a  bqd  than  to  that  of 
a  cool  and  solid  globe.  Tlicre  can  be  little  donbt  that  Japttcr  i»  sor- 
roundi-'l  by  a  cloitd-tndcii  atmoMphiTO  of  great  depth,  and  that  his 
geological  development,  ko  to  Bpi'ak,  la  in  a  stage  much  earlier  than 
any  whose  fonner  vxiatvnee  is  recorded  in  the  present  rock  Ktrata  of 
the  earth.  In  other  word;*,  Jupiter  probably  has  not  y«l  a  continuona 
milid  emat,  even  if  the  formation  of  aiteh  a  crust  baa  been  begun. 
But,  accepting  the  nebular  hypothesb,  we  must  conclude  that  Jupiter 
is  gradually  cooling  and  contracting,  and  that  eventoally  he  will  havQ 
as  solid  a  siirfiico  as  the  earth's,  lie  acems,  then,  to  be  in  a  trunritioa 
state  between  a  luminous  sua  and  an  opaque  world,  and,  if  so,  his  pres- 
ent condition  may  throw  light  apon  tho  futore  ooodition  of  tbo  san, 
juflt  aa  the  moon  throws  light  upon  the  future  condition  of  our  own 
caitb.    For  this  reason  it  may  bo  inlcnrsting  for  tlic  reader  to  compare 


vitb  the  figures  representing  tho  belt  of  sun-spots  seen  last  summer  a 
picture  of  Jupiter  and  his  belts,  shown  in  Fig.  4.  It  ia,  of  course  a 
long  step  from  tho  string  of  Mparate  B])otfi  in  one  case  to  the  unbroken 
bands  in  the  other,  and  yet  it  is  easily  Koi-n  thai  some  resemblance 
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enste,  wfatch  becORMut  k)1  lh«  more  (rtriking  if  we  believe  iliat  Jupiter 
vas  oni-o  n  irni;  Aun,  which  has  ]iarted  with  most  of  it«  light  and  hi^ti 
and  u  approaching  the  ooudition  of  a,  cmsted  globe.  It  would  only 
be  Ti«ctsBaxy  to  increase  the  number  of  sanHipotii  in  order  to  nuibo  a 
eontianons  belt  around  tho  enn,  aod|  when  oiiu  xiich  belt  wm  formed, 
it  in  Ukdy  that  there  wonid  bo  nnother  to  luati-h  it  on  t}ie  other  aido 
of  the  equator,  for,  aa  ut  well  koon-n,  ifav  regionn  in  which  the  greatest 
number  of  mn-spot*  appear  lie  on  t^aeb  aide  of  the  solar  equator,  aad 
■ny  gcooral  eanae  which  increased  the  absolute  number  of  Eun-spota 
woalil  proportioDallr  increase  the  number  aeeu  in  the  two  regions  of 
their  greatest  frequency. 

There  are  other  points  of  resemblance  Iwtwcen  the  »un  und  Jupit«r 
which  add  rtrenglh  to  the  suggestion  thai  tho  «un  may  now  be  just 
entering  upon  a  stage  which  i»  tho  prccwnwr  of  the  gradual  lose  of  its 
light  Mid  heal,  and  of  itit  npprMch  to  the  present  condition  of  Jupiter. 
Careful  obtwrvattoD  baa  shown  that  different  portions  of  the  sun  roUt« 
in  different  timea,  tho  equatorial  region  rooring  faster  thiin  any  other 
part,  and  curiously  enough  the  same  peculiarity  \*  seen  in  Jupiter. 
This  fact  came  out  verj*  clearly  through  tho  study  of  the  great  red 
spot  which  made  its  appearance  in  the  Moutheni  horoispbere  of  tbe 
planet  in  the  summer  of  IftTS,  and  wliieh  hiw  only  just  now  fiuled  out 
of  fight.  It  was  found  that  the  red  xpDt  Inggcil  iH-tiiud  the  r'liiuUirial 
ipot«,  so  tbat  tbe  latter  made  a  complete  circuit  of  tlic  planet,  with 
respect  to  tbe  red  spot,  in  about  forty-four  and  a  half  ilayn. 

It  must  not  be  overlooked,  however,  that  belts  of  suu-spotA,  no 
matter  how  numerous  tho  spots  composing  them  mi^bt  be,  would  bear 
only  a  MipcrSctal  r^Minhluncu  to  the  belts  of  Jupiter,  for  the  latter 
have  a  ctaad-like  appearance,  while  sun-xpots  are  cleurly  huge  ehasms 
in  tbe  photosphere.  In  fai-t,  a  ooalinuuua  bam!  t>f  nun-spots,  a«  sucb, 
eonid  not  exist.  Bol  in  view  of  iha  dose  resemblance  lietween  the 
dtnation  of  Jupiter's  belts  with  respect  to  bia  equator,  and  that  of  the 
tones  of  snn-spois  wilh  respect  to  the  snn'a  equator,  it  in  easy  to  con- 
ceive that  similar  causes  may  he  coDcemed  in  the  production  of  both 
lomcnii,  tbe  effects  v.iryjng  wilh  the  difference  in  condition  of  tho 
ro  bodies.  One  of  these  cause?*,  wliich  would  probably  be  operulive 
in  both  cases,  is  the  rotation  of  tbe  body  acting  upon  its  fluid  envelope, 
ren  on  the  eanb  wo  have  a  sone  of  wlD<ts  and  violent  n-vdlving 
crms  produced  in  tlie  ntmoKpherc  on  each  side  of  the  equator.  On 
Jupiter,  in  corTC*punding  latitudes,  we  sco  the  great  belts  and  spots, 
rhose  broken  and  ever-changing  asi>cct  indicates  the  action  of  tem- 
Rtnous  forces  in  the  deep  and  dense  atmoxphero  of  that  planet  of  a 
agaitnde  incomparably  greater  than  anything  of  the  kind  upon  the 
On  the  son,  still  in  corresponding  latitudes,  we  have  the  spot- 
I  whei«in  rage  solar  tornadoes  and  hurricanes,  as  far  exceeding 
Morms  upon  Jupiter  as  the  latter  exceed  those  upon  tho  earth. 
re«te.  then,  that  in  three  members  of  tlwBoUir  Bystem — the  Earth, 
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Jnpiter,  and  Uio  Sun — repreaeoting  stages  of  development  separated 
vast  intervals  of  time,  certain  refiions  north  anil  south  of  tlieir 
qnatois  are  the  scene  of  violent  disturbanccH  in  tlivir  fluid  aliells  or 
onvclopc«.  But  it  will  not  do  to  liken  iImwo  phenomena  upon  the 
different  gIob«-H  too  clo»cl}r  to  one  another,  for  tliej-  uoquMtions- 
bly  differ  not  merely  in  niagniludu  but  in  kind  and  in  mode  of  opcr^ 
tion,  and  tbia  ia  specially  true  aii  to  the  earth  and  tlie  auu.  We  nuy 
1^  speak  of  a  aun-spot  aa  a  bolar  cyclone,  but  we  rouet  not  forget  tJiat  it  ii 
rery  different  from  our  West  JJidian  cyclonee  or  East  Indian  typhoons. 
The  point  ia  that  in  each  c.-ue — that  of  a  solidified  globe  like  the  earth, 
^fturruttniled  by  a  a nni«ir.i lively  ran;  utmoeplieru  ;  iJuit  of  a  partially 
Died  globe,  likv  Jupiter,  enveloped  in  a  dcnitc  atmospliuro  of  groat 
'^  depth ;  and  thai  of  a  completely  gaaeous  globe  tike  tlie  sun,  poMcming 
a  sort  of  §bell  of  partly  eondenaed  gasc*— certain  regions  near  the 
equator  arc  those  in  vrhioh  the  greatest  disturbance  is  visible,  and  io 
every  cjufe,  probably,  the  force  of  rotation  is  a  powerful  factor  in  the 
production  of  tliese  zone*  of  commo^on.  This  sliows  a  vort  of  raf 
L rival  of  the  action  of  certain  cauHcs  under  changed  enmliltcni^,  as  • 
Iglobe  proceeds  in  the  ]>roce!ts  of  cooling  and  coDdensalioii  from  the 
condition  of  a  sun  to  that  of  an  onsoliditied  planet,  and  ao  on  to  the 
condition  of  a  crusted  or  solid  eartli.  &o,  then,  we  may  vith  some 
show  of  reason  suggest  that  th«  half-bcltcd  appearance  of  the  sun  last 
Bommer  was  in  a  certain  sense  prophetic  of  its  future  condition,  and 
that  in  time  iu  spol-xones  will  be  sucet^ed  by  oontlnuou.i  belu  r»- 
sembling  those  of  Jupiter.  But  no  human  eye  will  ever  behold  the 
sun  thus  robbed  of  liis  majesty,  with  his  glorious  Uglit  cxtiDgui^lied 
by  bandN  of  gloomy  vapors ;  for,  long  bcfono  he  could  reach  sueb  a 
condition,  life  would  cease  in  the  solar  system,  from  want  of  bis  virl* 
fying  radiations. 

Tlie  picture  of  Jnpiter  here  given  posscssm  aonie  interest  iu  itself, 
it  is  a  reprcMntation  of  tli«  planet  aa  it  appeared  in  September, 
1879,  when  the  celcbrntwl  red  apot  was  a  very  striking  object.  The 
spot  is  aeen  at  tlie  left  band  edge  of  the  disk,  just  above  the  great 
lltbern  belt  which  i&  narrowed,  or  indented,  in  a  very  singular  way, 
site  the  spot.  The  red  spot  is  no  I<m<^er  visible,  and  as  it  was, 
perhaps,  the  mo«t  remarkable  marking,  ex<!ept  the  belts  tbgmselviti, 
ever  seen  u]>i>n  Jupiter,  pictures  of  It  will  possess  great  interest  in 
tlie  future. 
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THE  MORALITY  OF  HAPPINESS. 

Bt  TnOUAS  rosTSR. 

I,    lltTBODCCrORT. 

rM  known  to  all  wbo  watch  the  signs  of  the  times — obviouB,  in- 
deed, to  tliem,  and  known  to  many  who  arc  less  obecrraDt — thai 
tbow  moral  restraints  which  cliiiiu  to  be  of  siu-rcd  origin  aro  no  longer 
Koept«d  by  a  largo  and  in<!rc4k»iiig  number  of  |wrw>nK.  J  have  no  wi;ih 
to  inquire  b«rc  whether  thoMC  restraints  should  bo  regarded  aa  of  divine 
origin  or  not.  I  note  only  the  fact  that  by  many  they  are  not  ao  re- 
gardcrl.  I  am  not  concerned  to  ask  whether  it  is  well  or  Ul  that  ibeir 
autliurity  should  be  rejected,  and  their  controlling  influence  he  dimin- 
ishing or  disappearing  among  many  ;  it  atifficos,  »o  far  ati  my  present 
pitrposo  i»  ooncomed,  tlutt  the  fact  in  RO.  Tho  question  tht;n  pri'iicnU 
Hsolf,  Dock  any  rulu  of  eondiiel  protnite  to  have  power  now  or  iio<hi 
among  tlioae  wbo  have  rejected  the  regulative  aystem  formerly  preva- 
lent ¥  We  need  not  consider  whether  such  a  rule  of  conduct,  necea- 
■uilf  eecnlar  in  origin,  is  in  itself  better  or  worse  than  a  rule  based  on 
mnmandmcnts  rcgurtled  as  divine.  All  we  have  at  present  to  aak  ie 
whether  such  n  regulative  ay^tcm  is  likely  to  replace  the  older  one 
with  tboHC  over  whom  tliat  older  law  no  longer  haa  influence. 

Here  at  the  outset  we  find  tliat  tliose  who  bold  exiremo  views  on 
ritber  aide  of  (he  queMions  I  have  left  nntonohed  agree  in  one  view 
vhich  is,  I  think,  errooeoBa.  On  the  one  hand,  those  wbo  maintain 
the  divine  character  of  the  current  creed  insist,  not  oiUy  that  it  i.i  auffi- 
cient  for  all,  but  that,  in  the  nature  of  thinga,  no  other  guide  ia  potuii- 
hie.  On  the  other  hand,  tliose  who  reject  the  authority  of  iliat  creed 
most  SDergt^tically,  assert  as  positively  that  no  nev^  regulative  system, 
no  new  controlling  agency,  in  nece«*Ary,  As  Mr.  Herl>ert  Spencer  has 
well  put  it,  "  both  contemplate  a  vacuum,  which  one  wtHliex  and  tho 
utber  fears."  Bui  those  wbo  take  wiser  and  more  modtralc  views, 
wbo,  in  the  first  place,  recognize  facta  aa  tbey  are,  and,  in  the  next, 
*R  mdy  to  subordinate  their  own  ideas  of  what  ia  necessary  or  best 
for  the  ideal  man  to  tbe  necessities  of  man  as  ho  really  is,  perceive  that 
roc  the  many  who  00  longer  value  a  regulative  syittcni  which,  so  far  as 
■hey  are  concerned,  ia  decaying,  if  not  dead,  another  regulative  system 
b  caseuLial.  Again,  to  n»e  tlie  words  of  the  great  philosopher  whose 
Icadtinga  are  to  I>e  our  chief  guide  in  this  aeries  of  papers,  "Few 
thinga  can  happen  more  disastrous  than  the  decay  and  death  of  a 
regulative  system  no  longer  lit"  (for  those  we  are  considering),  "be- 
fore another  and  fitter  rvgulative  system  has  grown  up  to  replace  it." 

M;  purpose  in  these  paiwn  is  to  show  bow  rales  of  conduct  may 
llWMtoMiabed  on  a  scientific  baaia  for  tliose  wbo  regard  tliu  eo-cuUud 
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religious  liaHts  am  un»»Hn<).*    I  «ha]l  follow  chiefly  tbe  toacbings  of  one 
who  ba«  iiuiulontvcl  in  tht-ir  be«i  and  purest  form  the  scientifio  doc- 
trinea  of  morality,  and  may  be  regarded  as  bead,  if  not  founder,  of 
tbal  Bchool  of  philosophy  which,  on  purely  scientific  grounds,  sets  atr- 
■■IXE8S  ns  the  test  of  duty — the  measure  of  moral  obligAlton.     To  Mr. 
llcrbort  Spcncvr  wo  owe,  I  tnko  it,  tbv  fullciit  and  clran^t  uiHwrr  to 
the  tnelanolioly  tjuotitiun, " Is  Life  WorlJi  Living?"  wh«ther  •ultt.-d 
whiniiigly,  as  in  the  feeble  lamenlatioofl  of  saob  folk  as  Mr.  Mmllocic, 
or  gloomily  and  sternly,  as  in  th«  Promethean  groans  of  Carlyle.    The 
doctrine  that  happiness  is  («  b«  sought  for  one's  eolf  (but  as  a  duty  to 
others  as  trell  as  to  self),  that  the  happiness  of  otbcre  is  to  be  sovglit 
as  a  duty  (to  one's  self  as  well  as  to  them) — happiness  as  a  incaiis,  hap- 
LpincM  OS  the  chief  end — such  bus  been  the  outi^ome  of  the  oiiich- 
rnaligncd  philosophy  of  Mr.  Herhort  Spencer,  atieb  baa  been  the  lewon 
resulting  from  his  pursuance  of  what  he  himself  describes  as  his  "  ulti- 
mate purpoee,  lying  behind  all  proicimale  purj)osee,"  that  of  "  finding  for 
the  principles  of  rifiXn  and  wrong,  in  conduct  at  large,  a  scientific  basis." 
If  I  can  help  to  bring  this  noble  and  beautiful  doctrine — for  noble 
and  beautiful  btod  those  most  admit  it  to  be  who  dvny  its  truth— be- 
fore tlio  many  who  regard  Ifcrbcrt  Spcnocr's  teachings  with  fear  and 
trembUng,  not  knowing  what   ihey  are,  I  shall  be  content.     But  1 
would  advi»e  all,  wlm  bavc  time,  Ui  read  the  words  of  the  master  him- 
self.    Apart  from  the  great  doctrines  which  they  convey,  they  are  de- 
blightful  reading,  clear  and  simple  in  language,  graceful  and  dignified 
^  tone,  almost  as  worthy  to  be  studied  as  oxam])Ui(  of  force  and  clear- 
ness in  exposition  as  for  that  which  ncrcrthelcss  constitutes  tbcir  real 
I  value — tbe  pure  and  beautiful  moral  doctrints  which  thoy  offer  to  those 
lover  whom  current  creeds  have  lost  their  influence. 

Ixtl  mo  hope  that  none  will  lie  deterred  from  following  this  study, 
by  tbe  inviting  aspect  of  ihe  moral  rules  advanced  by  the  great  mod- 
em teacher — even  as  in  past  times  men  were  anxiona,  or  even  angry, 
when  another  teacher  showed  more  consideration  for  human  weak- 
nesses than  had  seemed  right  to  tbo  men  of  older  times,  I  will  not 
ask  hero  whether  doctrines  of  repellent  aspect  are  likely  to  he  more 
desinihle  tlum  those  which  are  more  bcnignanlly  advanced.  Il  suffina 
that  with  many  tlie  former  now  exert  no  influence,  whether  they  should 
do  so  or  noL  So  that,  as  far  as  these  (for  whom  I  am  chiefly  writing) 
are  flonoerned,  all  must  admit  the  truth  of  what  Mr.  SjK-nccr  says  re- 
specting the  betiefits  to  be  derived  from  presenting  moral  rule  under 
that  attractive  aspect  which  it  has  when  undi^turbcl  by  superstition 
and  asceticism.  To  close  these  intrcJnctory  remarks  by  a  quotation 
from  the  chnrming  pages  of  his  "  Data  of  Etbics": 

'  I  fS7  "  io-cftllid,*'  rpfsrring  rsttin-  lo  (lie  i*#nf  "  r*II)^ous  "  ihsn  to  snv  qwMioD  nb- 
GCEmlng  the  -livinv  origin  of  curmit  crMdi.  SUtclty  *]>«*lilag,  Ibc  ircird  r«Ugieiu  mat  t» 
M  mritcDy  niiplitd  to  moral  rale*  baatd  on  •daalMc  «oaiUrrUfaii(  u  to  iIkmc  fcmn- 
Istcd  In  comirui;  wttli  107  oF  tb«  dittfW  crstd*  prcr^Ung  Mnmg  mes. 
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**  I£  a  father,  sternly  enforcing  numerous  commands,  some  ne«<Iful 
and  some  needless,  adJs  to  his  severe  control  a  behavior  wholly  un- 
eympAtbetic— if  his  vliildn'n  have  to  talce  their  pk^nsnres  by  stealth, 
or,  when  timidly  looking  up  from  tbvir  play,  over  mcot  a  cold  glance, 
or  mare  fToqticiitly  a  frown,  hi»  govvmrnvnt  will  inevitahly  Iw  diAfliked, 
if  not  iiat).-*]  ;  and  the  aim  will  be  to  evade  it  as  much  oa  pciMKihlv. 
Coatrftriwioe,  a  father  wlio,  equally  firm  in  maintaining  restraintit 
needful  for  the  well-being  of  his  children,  or  the  wcll-hein;^  of  other 
peraons,  not  only  avoids  needless  restraints,  but,  giving  his  sanction  to 
>J1  legitimate  gnkUSratioiis,  and  providing  tbo  means  f<>r  th<iiii,  looks 
on  at  their  gambols  witli  nn  approving  «mite,  can  warooly  fail  (o  gain 
ui  iuflneace  which,  do  less  efficient  for  the  time  being,  will  also  be  per- 
uaueutly  efficient.  I1ie  oontroU  of  sucb  two  fathers  symbolize  tiw 
controb  of  morality  as  U  is  and  morality  as  it  should  bo." 

It.    CONDUCT  JUn>  DVTt.* 

Aforality  relate*  to  those  parts  of  onr  conduct  of  which  it  can  be 
said  tliat  they  are  right  or  wrong.  Under  tbo  general  snbjcct  conduct, 
tlian,  morality  is  includi^l  as  a  part.  On  regarding  the  word  "duty  " 
M  implyiug  all  that  wc  ought  to  do  and  all  that  we  ought  to  avoid, 
ire  may  say  tbat  duty  is  a  part  of  conduct.  All  actions  which  are  not 
porpoeeless  may  be  regarded  as  included  under  the  word  "  conduct," 
as  well  aa  some  which,  though  purposeless  at  the  time,  resolt  from 
actiuna  originally  done  with  purpose  until  a  fixed  habit  Had  been  ac> 
<)airpd.  But  only  tho«<!  action*  which  wo  consider  good  or  hat!  are 
rvfcrred  to  when  we  speak  of  duty  ;  and  the  principles  of  what  we  call 
laurality  relate  only  to  these. 

Here,  however,  wo  have  already  recognined  a  connection  between 
dsty  and  conduct  generally,  which  should  show  all  who  are  familiar 
with  s(.-irntifii?  mvthoils  thai  morality  can  not  properly  be  discussed 
b  its  acientific  aspeet  without  discussing  conduct  at  Lirgc.  Every 
tttulent  of  acience  blows  that,  rightly  to  consi<lor  a  part,  ho  must 
ranker  the  whole  to  which  it  belougit.  In  every  dc|)artmeiil  of  sci- 
ence ibia  general  law  holds,  though  it  is  not  always  recognized.  No 
tcienttfio  snbjoct  has  ever  been  properly  dealt  with  until  it  has  been 

*  I  rvtainA  tlio  tmivt  thai  ia  ll]«*c  pspurfi,  an  aiMuA  in  Che  inlroduttoiy  ont^,  I  nm 

p^  th*  Hms  aloafc  wUrti  Hr.  tleibcrt  Si<nmr  haa  aln-adjr  traced  iht  gmiTtiil  iloo- 

'  ibn  iDMallly  at  luipfiitu**.     tVbtrv  lib  n«iuiDi[iK  dmihii  ojira  to  ob}pi.iiua  ur  Ma 

I  Is  Im  qnlto  miUlT  todlo««il,  I  shall  indiratu  lurh  olijuctions.  ud  mj  unn  opiu- 

i  iMumtlnjt  rtiitTTi  or  pnilnnir  tu  T«Diur«  *uch  tlifficultji't;  but  Ibv  monl  ductriuo  I 

I  Am\io%  witb  io  that  at  whkh  b*  liu  btvn  the  olikf  teacher,  if  \\b  majr  nut  Iw  !«• 

I M  It*  onlf  tounikr.    Et<^  it  ihf  fri(mlifii-  ituilj'  of  vVtnc*,  on  priiidple*  ualcgons 

I  which  hare  mad*  Mlrononij,  evoii-vjrr,  and  mor*  r«0Rit)y  tiiulOKf,  tnM  tcltaecs, 

I  lalwn  np  hf  aUicni  and  pumieil  till  n«ii  tnilh*  han  \tv«a  reouffnlMd  niit]  p«r- 

hipa  aaae  enora  pointed  oal  tii  liin  irtntiiieiit  of  tl,  it  rsmalns  still  tni*  that  be  wu  the 

tnt  to  ladtcatc  tlir  Inio  •drallllo  oMliod,  and  tu  show  where  liithacto  it  had  been  dc- 

PHtcd  fraoi  trta  bj  tbo  roondor*  of  Uw  tobool  ol  phlkoophjr  to  vUdi  be  hclonga. 
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considered  in  its  relations  to  iu  suiTOiindiD^  ns  well  as  scpaiateljr. 
Btob  in  matUTH  not  iiKtulljr  conaidftrcd  from  n  itcivntilio  KtAnd-pobt 
tbe  sam«  law  bolda.  To  |*o  no  fiirtlior  tbaii  our  own  {logt.'".  the  writer 
who  is  dealing  wttli  th«  queciion  *'How  to  get  strong?"  would  oot 
l«(>nHidcr  bow  th«  arms  are  to  be  strengthened  without  duly  coDBtdfring 
Fthat  the  arms  arc  part  of  the  body,  their  exerciite  related  to  the  exer- 
doe  of  other  portions,  their  dcvcloptnimt  associated  with  the  develop- 
ment of  other  limbs,  with  the  action  of  otbcr  |>art«  of  the  body,  with 
the  regimen  proper  for  the  whole  frame. 

It  may  not  by  many  Iw  n-gardwi  to.  »  fauU  of  most  oystniu  of 
morality  tliat  tb<-y  overlook  the  noocsaary  connection  between  eon- 
duct  in  general  and  conduct  aa  guided  by  moral  considcrationa.  For 
many  are  content  to  regard  moral  laws  aa  existing  apart  from  any  of 
the  results  of  experience — whether  derived  from  individual  coodliCt, 
the  conduct  of  men  generally,  or  conduct  oa  seen  among  creatum  of 
all  orders.  With  many,  morality  \»  looked  ojwn  as  a  whole— the  whole 
duty  of  man — not  aa  a  part  of  cooducL  They  even  consider  that  moral 
obligations  mast  be  weakened  when  their  dependence  on  oondact  in 
general  is  inaistcd  upon.  Moral  rules,  with  them,  are  right  in  them- 
selves and  of  neooKsity — and  whether  incnieated  by  extra-human  nu- 
tltority,  or  enjoined  by  law,  or  perwived  intuitively,  an-  open  neither 
to  inquiry  nor  ohjeelion.  Clearly  if  tbin  were  so,  morality  would  not 
be  a  fitting  subject  for  the  acieutific  method.  Its  rules  would  be  deter- 
minable apart  from  the  discussion  of  evidence  based  on  experience^ 
whether  observational  or  experimental.  I  do  not  here  inquire  whether 
this  view  is  right  or  wrong.  I^tcr  on  i(  will  fall  into  n»y  plan  to  do 
eo.  At  prevent  I  only  note  that  we  are  considering  our  suhjc^:)  from 
the  stand-point  of  those  who  deure  to  view  morality  ia  its  sciendflc 
aspect.  For  them  it  is  essential  th*t»  as  ctmduct  in  general  includes 
conduct  depending  on  duty,  the  discussion  of  qucctions  of  duly  can 
not  be  complete  or  sat >b factory  nnlcjw  it  is  eonduelcd  with  due  refer- 
ence to  tho  whole  of  which  this  subject  forms  a  parL 

If  any  doubt  could  cxixt  in  tlio  mind  of  the  Madi*nt  on  Hits  point, 
tit  should  be  removed  when  he  nou^s  tliat  it  ia  impoiuible  lo  dniw  any 
F sharply  defined  line  between  duty  and  the  rest  of  conduct  not  depend- 
ing on  considerations  of  duty.     Not  only  ar«  those  aeliona  which  un- 
|<ler  i»articular  circumstances  seem  absolutely  indifferent  found  und<'r 
^ihcr  circuinidancM  to  be  right  or  wrong  and  not  indifferent,  not  only 
do  different  ]>cntoiu(  form  different  ideas  as  to  what  part  of  conduct  is 
indifferent  or  otherwise,  but  one  and  the  same  pertou  in  different  |varts 
of  his  life  finds  that  he  draws  different  diattnctions  between  conduct 
in  general  and  conduct  lo  be  guided  by  moral  con «ii derations.     In  ^M 
evolution  of  conduct  in  a  nation,  in  a  town,  in  a  family,  or  in  the  ui^l 
vidua]  man,  the  line  separating  conduct  regarded  as  indifferent  tnM 
conduct  regarded  as  right  or  wrong  iscver  varying  in  position — Mine- 
times  tending  lo  include  among  actions  indifferent  those  which  bad 
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Mt«n  Jtidg()d  bad  or  good,  oftener  tending  to  al>ow  tight  or  wrcmg  in 
wtiduL-t  which  had  heeii  judged  indiff«vnt. 

^^f  moral  lavs,  then,  are  to  bo  efitabli^bed  on  a  ecicntific  basiti,  it  u 
^■Btial  that  condnct  at  large  hIiouKI  bo  carefully  cy>nBider«d  ;  and  not 
condact  only  aa  !t  \*  vccn  in  man,  but  us  it  la  seen  va.  nnimalif  of  every 
grade.  Thm*  and  tfaun  only  v.xa  thu  evolution  of  vonduol  bv  rightly 
Mndiad  ;  by  tlie  study  of  the  evolution  of  conduct  only  can  the  Hcleo* 
tiSe  distinction  Itetweco  right  and  wrong  be  recognized ;  from  and  out 
of  this  distinction  only  can  moral  laws  be  oetnblished  for  thoM  with 
whom  the  authoritative  enunciation  of  nich  laws  has  no  longer  the 
weight  it  onco  ha*].  tho!«  who  God  no  other  inherent  force  in  moral 
•Wntea  titan  thoy  derive  at  nwnlling  from  experience,  and  who  reject 
^^reaaooable  all  tieliof  iolbc  intuiltve  recoji^tilion  of  kws  of  morality. 
^^We  proccod,  then,  to  cousider  the  evolution  of  conduct  in  the  various 
types  of  animal  life,  from  the  lowest  upward  to  mao.— £mowA»^ii, 
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Bv  M.  E.  CAKO, 
M  TM  laafiiiiB  or  rRAve*, 

Khas  been  diown  by  the  rcite.arofaeH  of  Gallon,  Ribot,  and  otlion, 
thai  a  law  of  heredity  exiat^  and  is  a{i[ilicabl(^  to  our  psytlinlogical 
tiea.  Without  attempting  to  deny  ihe  operation  of  this  law,  it  ia 
nnr  intention  hero,  believing  that  ita  scope  has  been  considerably  mag- 
nified, to  endeavor  to  determine  its  UmitJi  in  particular  directions. 
With  this  object,  wc  shall  confine  onr  impiiry  lo  two  points  :  Is  it 

King  to  a  good  philosophical  method  to  explain  by  hcrt-dity  alone 
most  complex,  most  delioato,  and  most  considerable  phenomena 
of  boman  life,  when  we  can,  with  at  leaat  as  much  probability,  bring 
in  other  r.iiiscw  which,  though  they  have  been  much  neglected,  arc  very 
perc«ptihlc  and  vww  mom  dinn'tly  olwcrvahlc?  ^Vnd  is  it  true,  as  is 
Mramcd,  that  all  the  exceptions  to  the  law  of  hcrt-dity,  even  in  the 
intellectoal  and  moral  order,  are  only  apjiarcnt  ?  Wc  sliull  Mfieak  first 
nl  those  corions  facts  concerning  iutellectua!  heredity,  some  of  which, 
lod  tboso  the  most  extraordinary  ones,  can  not  be  accounted  for  by 
my  aasignahlu  cauM.  Other  facts  in  the  category  can  equally  well, 
perhaps  l»otlL*r  llinn  by  heredity,  bo  explained  by  reference  to  tlio  mc- 
llium,  t<i  education,  to  habit,  lo  the  moral  and  intellectual  atmosphere 
in  which  thi-'  child  lives,  to  tlie  force  of  the  influences  lo  which  it  is  sub- 
ject, and  to  the  examples  that  are  set  before  iu  We  acknowledge  that 
Ibo  medium  can  not  affonl  an  explanation  of  genius  and  can  not  create 
[>r  faculties  ;  bnt  it  furnishes  the  opportunity  for  their  manife*' 
B,  and  reveals  them  whi-nr  they  exist.  Flow  many  nohlc  and  high 
have  been  extinguished  by  unfavorable  cricumstanvca  and  faos- 
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tilu  mi-iliams !  What  nn  importinl  part,  on  tbv  <fttH;r  Itftnd,  may  liavf 
bceu  ))layu-4l  in  tbo  ex}>aii»it)a  of  uipcriur  iiiUkU  in  certain  f&rorvd 
familie*,  by  the  influcucc  o/  examples  of  the  most  delicate  melliotlH  of 
investigation  ib  questiona  of  the  oattinl  »ciencee,  by  babiluation  U 
rigorous  mcihodB  in  the  exact  Mitnoee !  Who  could  in  Hucb  cases  mp- 
aralc  what,  in  tint  working  of  i>uch  diCterenl  iDllacoccs,  »  Altribatabls 
to  (slucatiuii  and  what  to  heredity  ? 

We  must  &m  leave  out  of  the  consideration  genitis,  propvriy  w 
called,  wbicb  can  not  be  iiteludcd  id  any  determinate  category.  At 
this  point  we  meet  the  error  wbicb  bas  Titiated  Mr,  Gallon's  whoU 
work,  and  vrbivh  in  ctiriously  illustrated  in  the  title  itself  of  Uts  bO(^ 
"  Hereditary  Genius."  Genius  is  of  aJI  thinj;s  not  a  pbenomenon  of 
heredity.  It  is  precisely  in  what  i»  extraordinary  and  vxecptional  in  it 
— that  ia,  in  its  essential  quality — that  genius  eKcap«-s  all  our  f»nnnlx». 
It  is  proH^minently  the  abnormal  phenomenon,  the  one  thai  we  eian  not 
reduce  to  its  dements,  or  put  into  a  classitication,  an  irreducible  fonn- 
uls,  tlie  rcKolution  of  which  recogniies  no  law  witbin  the  compass  of 
human  knowledge.  At  ihin  point,  cvrtainiy,  Mr.  Gidloa's  lists  betray 
Ibeir  poverty  ;  and  he  trifs  io  vain  to  connect  tlio  liiH>s  of  artlMs  and 
sdentific  men  with  the  illustrious  genius  who  all  at  once  huntts  oat 
from  among  thctra.  Even  in  tbe  musical  family  of  the  Uacfas,  whiuh 
was  dixlinguished  for  eight  generations  and  through  two  centuries,  we 
may  count  up  all  the  vxampU-H  of  tho  apccial  musical  talent  which 
appeared  aj^in  and  again  In  i-ach  generation ;  we  may  review  all  lhoM< 
gifted  pennons,  the  organists,  the  choir^ngers,  tbe  choir-leaders,  the 
city  muKiciiins,  whether  they  he  ancestors,  sons,  or  grandsons  ;  but  we 
can  find  only  one  Sebastian  Bach.  Whence  carao  that  ]tartieiUar 
impulsion,  that  soanng  forc«,  that  carried  bim  to  the  very  summit  of 
inspiration  ?  Why  is  it  that  bo  alone  of  the  whole  family  ouuld  com- 
pose that  marvelous  series  of  preludes,  fugues,  and  oratorios  wbich 
Slaui]  as  isolated  monuments  in  the  history  of  tbe  great  art?  Why 
were  none  of  the  others  like  bim  ?  Mr.  Galtou's  tables  do  not  give  us 
tho  key  to  this  my8t«ry ;  tbey  simply  reveal  a  transmission  of  the 
musical  facnlty,  a  community  of  aptitud<-j(  among  the  mcmljers  of  thia 
family.  Hut  that  which  was  not  c<nnnion  to  bint  with  the  ut hens  that 
wliieli  made  Sebastian  Bach,  is  the  thing  we  want  (■x]>laine<I,  and  it 
is  ])ri-cisely  this  that  heredity  does  not  explain.  Tbe  aptitudes  were 
transmitted  like  a  patrimony,  but  the  grand  phenomenoo  of  geoitis 
was  the  propi^rty  of  only  one,  and  was  produced  but  once.  It  is.  then, 
outside  of  heredity,  for  it  is  unique.  The  same  thoughts  might  be 
applied  to  Beothoven,  aud  with  Mill  mom  force,  for  the  only  maiical 
example*  iu  his  line  were  those  of  hh  father  ."md  grandfather,  ohaptJ- 
maalers.  Similar  inxUuice^  arc  abundant.  We  might  cite,  among  1I10 
painters,  Rapliael,  whoite  fatlior,  and  Tilistt,  whose  sons  and  brotJier, 
were  respectable  but  not  illustrious  artists.  Among  great  men  of  mi- 
envc  what  real  relatioa  can  exbt,  in  the  order  of  skill  and  genius,  In- 
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tween  Aristotle  and  lii«  futho  Nicomaehti*,  «ourt-pb^itioift»,  of  vhom 
we  huxllj  know  anything ;  or  betveen  Galileo  and  hia  fallior  Vicenso, 
wfaovTotM  uu  Liie  theory  of  music  ;  orbctwccD  L«ibniU  and  his  father, 
UwprofeaMr  at  Lcipsic  ?  In  fact,  ooly  a  single  vxamplc  can  be  op- 
poaed  to  oar  criticism,  that  of  th«  family  of  the  B^rnuuilliit,  which  was 
calcbrated  for  tb«  namber  of  matheioaticiau!!  and  phydiciatA  whom  it 
prodaced  through  several  goucrationa.  Yet  her«  we  have  to  take  notice 
of  tb«  fact  that  only  one  of  the  family,  John,  was  rated  by  hU  con- 
tnnporaries  alongnide  of  Xewton  and  L«ibtiitz  on  uvcount  of  hia  brill> 
iaot  mathematical  discovoric*.  The  othcre  werv  wry  di>tiiiguishcd 
men,  bat  that  is  a  different  thing.    The  gi'-nius  stands  apart. 

Still,  wo  can  say  that  tn  U>eae  three  orders  of  the  creative  art  there 
»  somettiing  hrreditary — not  geniaa,  indeed,  bat  a  kind  of  nec«ssary 
spprentioeship,  or  perhaps  a  jibysiologicnl  and  mental  aptitude  tend- 
ing to  deteTTDine  to  certain  vocatioas.     la  thin  way  we  can  understand 
why  we  meet  so  many  cnusicians,  or  pninti^n,  or  men  of  science,  in  the 
ame  family.     In  tlio  case  of  the  painten,  fur  example,  there  is  some- 
thing that  inspiration  can  not  do  without,  there  are  a  number  of  pri> 
mary  gifts  and  technical  properties  in  design  or  color  which  are  easily 
transmitted  by  example  and  imitation  in  the  father's  studio,  and  are 
distributed  as  a  common  patrimony  among  the  children.     Only  one  of 
ibe  family  will  rioc  to  the  first  rank  ;  bat  this  initiation  into  his  art  U. 
i&ditpeoaable  to  him  as  a  matter  uf  L-conomy  of  lime  and  labor,  and 
■Iso  to  give  greater  freedom  to  bis  inspiration.    31acaulay  has  well  said' 
tliat  Homer  could  never  have  made  himself  known  to  us  in  the  Ian- 
goage  of  a  savage  tribe,  and  that  Phidias  could  never  have  carved  hist 
Minerva  out  of  a  log  witli  a  fish-bono.     It  is  necessary  to  take  account 
«f  these  favorablo  oireuatilanecs,  which  in  some  families  help  to  over- 
come the  6rnt  diflenltiea  of  the  art,  and  fitnii.'di  the  future  geniti-'<  wilb> 
nmvcnirut  instnimeotalitiee  with  which  he  can  make  hiuiNitK  famiHar- 
uid  skillful  from  his  earliest  childhood.    Ho  the  taste  for  music — that'' 
ii,  on  aptitude  for  measuring  time  and  distingaisliing  notes — is  innate- 
Tiih  many  children,  and  is  often  derived  from  the  father,  mother^  or- 
Otber  aaceston.     If  both  parents  arc  musicians,  all  the  ohildrcn-wiir 
gmafBlty  have  a  correct  ear  ;  if  only  one  of  them  is  a  mu«ieian,  seme- 
rf  the  children  may  bare  the  taste,  while  otlieni  may  not.    Likewise,'. 
1  facility  in  •^aickly  grasping  and  handling  numerical  or  algebraic 
fllnea  is  indispen>jble  to  the  operations  of  the  mathematician;  and* 
■ay  be  reninrkcd  as  a  gtei-uliar  gift  in  certain  families,  among  wbonu 
some  time  arise  one  illustrigiui  in  the  science.    Tlieec  eendlUoiisi 
not  essential  of  genius,  but  they  are  u*efnl  to  it  in  belpn^itto- 
e  and  reveal  itself.     Tbey  are,  as  it  were,  the  alphabet* of  his 
Ut  to  ihe  composer,  mathematician,  or  painter  ;  and  it  is  not  without 
idruitsge  that  the  art  has,  by  means  of  the  example  and  traditions  of 
Iks  family,  W-ooroc  a  kind  of  instinct  for  the  future  great  maui.    lliis 
s  bow  it  is  that  great  painters,  mathematicians,  or  mnsicians, 
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are  so  freqnently  produced  in  fsmilieB  in  wbicfa  Uio  practice  of  thpitf 

arts  and  Bcienees  is  familiar.    'ITie  Bame  sptitude  raay  be  Hhared  by 

Beveral  mombors  of  iho  family,  n-ho  will  remain  in  the  secondary  rsok, 

while  a  singlv  one  rism  Kbovc  them  all.     It  is  tli«  aptitudo,  not  genius, 

■  tiiat  is  hcrcditnry,  whiln  Mr.  Oatinn  \a»  conittantiy  Ronfoundcd  the 

L  two.     In  lilt*  other  orders  of  inveniiou,  aa  in  poetry  iind  vIo<jucncc, 

there  ia  nothing  iDconaistent  with  ft  solitary  instance  of  genius  bving 

rproduoed  in  a  family  that  does  not  seem  to  have  been  prepared  for  it. 

*Tbfl  prepftratory  training,  the  xpociiil  aptitntle,  are  less  ncoes^ry  ia 

them.    It  i«  enough  if  tlie  national  language  has  rcarbod  a  degree  of 

[-claamoM  and  vigor  tu  which  it  can  give  perfect  exprc««ion.     Gcoer> 

n]]y,  Ifae  great  WTitcr  blossoms  out  alone.     He  seems  to  appear,  an 

fitneipected  phenomenon,  in  a  sncoession  of  modest  generations,  thu 

Inniform  course  of  which  he  breaks  at  a  blow.     Sometimes  similar 

l*ptitnde«  may  be  found  among  other  members  of  the  family,  but  the 

foot  in  without  Mignifican<-i'!  or  conKcqucnceit.    Bosanet,  Pa«c«l,  Moliire, 

Voltaire,  Jean  Jacquea  Rounseau,  Byron,  aiid  Goethe,  however  we  may 

try  to  account  for  them,  can  not  be  explained  by  heredity.     Tliey  are 

the  lirst  and  the  la«t  in  the  families  that  produced  them,  without  any 

Ti*!blc  transmtK^ion  of  euperior  gifts.     Going  back  in  bielory,  but  still 

|.kee)Hug  to  modem  time*,  aro  not  I>snte,  Milton,  and  Sfaake«poare  alao 

FK^tary  great  oneti,  who  can  not  lie  tinii.''fac«>nly  accoonted  for,  either 

by  organic  evolution,  the  intellectual  medium,  or  generation  ?   All  those 

external  conditions  of  genius  that  have  been  so  often  analyted  and  de- 

soribed  may  have  prepared  for  the  event  and  primed  for  the  occafflon. 

The  la£t  turn  was  Etill  wanting,  the  GUpremo  gift  that  ithould  bo  de- 

cti;ivo  over  all  the  rest,  and  bring  it  about  that  among  so  many  head* 

in  the  eanie  family  or  the  Hame  nation,  equally  predestined  by  tke 

same  ooncurrenoc  of  circunistances,  one  only  ahotild  have  been  rbosen, 

and  that  the  light  should  have  shone  upon  that  elect  bead  only  ;  and 

wo  may  keep  on  asking,  Why  on  that  head,  and  not  on  another  ?    }to» 

to  this  day  the  great  gift  of  inspiration  in  science,  poetry,  and  art  bu 

root  revealed  ita  secrot.     Tho«a  sovereign  mindx,  precisely  by  what 

they  possess  that  i<  incommunicable,  rise  high  and  alone  above  ibo 

flood  of  geiieraUons  which  precede  and  follow  them,  and  by  reason  of 

this  snpeiior  side  of  their  nature  they  do  not  belong  to  nature.    Those 

exalted  orifpnals  in  mind  who  tower  above  mankind  bare  no  fatbent 

and  leave  no  eons  in  the  blood.     Xot withstanding  Mr.  Gallon,  the 

l]ea«t  hereditary  thing  in  the  world  U  gentuR. 

M.  de  Candolle  *  appear*  to  us  to  have  exnetly  analysed  the  origin 
and  conditions  of  the  kind  of  mental  heredity  in  a  slighter  degree  that 
we  might  represent  by  the  words  talent,  vocation,  and  aptitude.  While 
he  does  not  deny  the  influence  of  heredity  in  the  development  of  vo- 
cations, especially  pf  Mientific  vonitions,  which  are  llio  special  object 
of  his  study,  he  does  not  dedarv  it  excluKivc  and  decisive.  After  ma- 
*  "QIsmIk  te  SebnoM  «t  dM  Siruu  dqmls  Dou  fllMM." 
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tare  examination,  li«  doea  not  bcli«vc  tlmt  there  u  any  8{)«da]  hcrvdity 
for  B  particnliir  science,  bat  only  admila  a  Iranamisaion  of  llu!  vbmvnt* 
ary  faculties  in  a  condition  of  harmony  and  vigor  ajfrecable  to  a  found 
-  mtP't.  Tliifl  precious  boritagci  may  bo  applied  in  several  very  differ- 
^K  ways.  A  person  who  ba«  rc<coivcil  from  his  parents  a  certain  do: 
^M  and  a  farorahlc  coinbination  of  tli«  facultiw  uf  attvntioii,  memory, 
jadgment,  and  iHll,  h  not  d&itincd  to  bo  condemned  by  a  kind  of  fatal 
heritage  to  any  xpecial  kind  of  work.  Generally,  a  reflexive  choice,  or 
tbe  rule  of  circnms lances,  rather  than  a  special  heredity,  determiocs 
the  UM  that  b  made  of  these  faculties ;  its  particular  direction  is 
decided  by  the  medium  and  the  family  ;  and  the  sucix-hs  of  lb« 
effort  ia  determined  by  the  energetic  application  of  t!i«  will.  A  rca- 
ervation  rhoald  doabtlcM  be  made  in  the  caae  of  a  determined  taste 
for  a  certnin  career  EmpoHing  itiiclf  upon  a  yoanj(  man  when  he  enters 
into  lift) ;  but  the  facts  that  snob  tastes  and  inclinations  are  often 
oppoaed  to  paternal  habits,  and  that  they  may  be  very  different  as 
between  brothers,  are  proofs  that  they  are  not  hereditary ;  tbcy  are 
often  tho  product*  of  an  active  imagination  nllod  forth  by  certain 
attnctiono,  which  it  lian  forged  for  itMcIf,  or  of  notions  suggested  by 
Mme  conversation  or  some  enlcrtaining  lecture.  Mnch  room,  then, 
{*  left  for  circumstances  and  liberty  in  the  employment  of  tlio  facal- 
tioi  which  oni!  has  received.  "  The  man  endowed  with  marked  traits 
1^  penevcrnnce,  attention,  and  judgment,  with  no  considerable  defect 
in  his  other  facultii-s,  will  become  a  jnrist,  historian,  scholar,  chemist, 
geologist,  or  phynicinn,  according  as  bis  will  is  influenced  by  a  hoKt  of 
ciic-nnutancert.  In  each  of  thwc  oocnpationM  ho  will  advance  in  pro* 
portion  to  hta  strength,  hia  zeal,  and  tho  conociit  ration  of  hiw  energy 
ipon  n  single  specialty.  I  have  little  faith  in  the  necessity  of  innate 
ibd  imperious  vocations  for  particalar  object!!.  This  is  not  to  deny 
the  influence  of  heredity,  but  to  reduce  it  to  something  very  general, 
-ompatiblo  with  tlie  liberty  of  the  individual,  and  susceptible  of  being 
aidined  or  modified  acconJtng  to  nlierior  inllucneea,  the  action  of 
irhich  increasea  aa  tho  child  becomes  a  man."  Moreover,  even  when 
mental  heredity  ecems  to  have  boon  effectual,  it  may  bo  regarded  as 
LM^iBg  in  the  line  of  the  grand  categories  of  faculties,  rather  than  of 
I^^^^HFaculliua.  Tltua,  it  is  not  uncommon  to  find  two  brother^  or 
F  father  and  son,  celebrated,  one  in  the  natural  sciences,  the  other  in  his- 
torical and  social  sciences :  as,  for  instance,  the  two  llnmboldla;  Oersted 
and  bis  brother  the  jurist ;  lingo  de  Mobi,  the  botanist,  and  his  brother 
Jnles  de  Mohl,  (he  Orientalist ;  Madame  Nocker,  daughter  of  the  gc- 
alogiit  I>e  Saussuri' ;  Amp&re,  scholar  and  literary  man,  »Xn  of  a  ])bya]- 
(alt.  If  there  were  a  special  heredity  guiding  to  a  particular  science, 
thete  example*  would  be  inexplicable,  while  they  are  quite  natural 
viider  the  supposition  of  a  trannmiMion  of  general  faculties  applicable 
to  all  ncicnws  having  analogou*  method*. —  Trantlaltd /or  the  Poptdar 
Sdemce  MoiUhlt/  /irom  the  Jitvue  det  Ifcux  Jfondes. 
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^B  THE  HEMEDIES  OF  NATUBE.  ■ 

^^B  Bi  F£UX  L.  OSWALD,  U.  D.  H 

^y  EKTERIO   DI80RDEB8.  ^ 

ABOUT  a  Miitur}'  beforo  Uie  birlb  of  the  Emperor  Augustas,  Uw 
most  popular  phyaician  in  Rome  was  the  Grecian  pliilotopbsr 
PAsd^piadea.  Ilia  system  seems  to  haro  resembled  that  of  our  "move- 
men  t -cure  "  doctors.  Instead  of  bving  stufTcd  vitli  dnigs,  his  pationts 
wore  invited  to  his  ^^ai«fr<i,  a  sort  of  out-door  gymniuiiunior  hygienio 
garden,  wImjto  they  were  doctored  wltb  gymnastics,  wholesome  comtia- 
tibles,  and,  as  some  writers  assert,  with  flatt«ry — probably  oonrtcous 
attention  to  the  jeremiads  of  crapulent  senators.  At  all  eveutii,  his 
method  proved  eminently  succmsful,  though  wc  need  not  doubt  that 
all  rc^pvctablo  dmggistjn  retailed  canarth  alwut  bin  eiitabtislimeut.  He 
had  dctviited  a  opeetal  c«ur»e  of  gymiiaatica  for  every  diwirdcr  of  the 
human  orgauiam,  and  repeatedly  declared  that  be  would  utterly  ro- 
Boanc«  the  claim  to  the  title  of  a  phyuoiao  if  be  should  ever  be  sick 
for  a  single  day.  Medicines  he  rejected  oo  the  ground  that  lAeif  ao- 
compluft  by  violent  mta>u  what  the  paiaitra-mdhwt  uouid  t^ect  in  an 
eatiertcay. 

Still,  in  certain  csnch,  a  idiort,  sharp  remedy  might  be  preferable  to 
an  uay-going  one,  but  unfortunately  there  is  a  more  serious  objection 
to  the  tiae  of  drugs,  viz.,  the  danger  of  complicating  instcsd  of  curing 
the  disease.  For — 1.  The  diagnosis  may  fait  to  establish  the  true 
cause  of  the  disorder.  Xo  watch-maker  would  undertake  to  explain 
the  irregularities  of  a  timepiece  by  merely  lialcning  to  a  dcvwriptioo  of 
the  symptoms,  and  before  h«  can  trace  the  elleot  to  its  cause  he  murt 
minutely  inspect  the  interior  mechanism.  But  a  physician  is  not  only 
generally  obliged  to  content  himself  with  the  evidence  of  the  exiemal 
symptoms,  but  he  has  to  deal  with  an  apparatus  so  infinitely  mora 
complex  than  the  most  intricate  chronometer,  that,  even  under  normal 
circumKtanccM,  the  process  of  its  piaiseat  functions  has  never  bevn  fnlly 
explained.* 

3,  We  risk  to  mistake  the  suppression  of  the  symptoms  for  the  sop- 
pression  of  the  disease.  We  would  try  in  vain  to  subdue  a  eonSagra- 
ttoo  by  dcmoliiOiing  the  firc-bvlls,  but  on  exactly  the  sarne  principle 
the  mediwval  drag-mongers  attempted  to  restore  the  facoltb  of  thcjr 

*  "  Stcr7  ot]c*Dio  proosM  is  ■  piiriel*,  Uist  b,  ia  •vwytsMMkl  hom  sa  matfSiimi 
phtooiaeaea." — Lostxi  Oun. 

"  B«  obMiuuIr  KfoMd  M  Uk«  nwdldn*.  "  Doctor,"  nid  ti«,  "  w.  phftkUac  IVn 
not  oaunUncl  lb*  Rrlof;  ptindiil*.  Lot  il  *k>0» ;  )m*d  Ii  di*  tSbmj  at  dafradlac  b- 
Htr :  It  wtti  dn  bHVr  thsn  TOur  dnqj^.  Th*  watak -ntkcr  eu  OM  oftro  It,  and  miui,  in 
b>DdUa|[i(,|ir«ip«bl*««rbliii4fold»oilalrMttdaiD.  FwonMtkM  Iwuibu  sad  rvUBRi, 
bjr  dint  of  tortoriBf  it  *ltli  crooked  Instrnnwnu,  bo  la)citi  it  ten  tine*,  oad  U  Um  4c- 
itn>7«  iL"— (SooM'*  "  Utt  vt  KapotMS,"  p.  S««.) 
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patients  byatiacking  Lbe  outward  symptonu  of  thediaorder.  HnbittiAl 
OTorealing  prodaccd  a  sick-head  ache :  tfaey  applied  a  blister  to  th« 
bead.  Impure  blood  covervd  tlie  nock  with  ulcers :  thejr  applied  a 
etalve  to  tlio  tttvk.  Tliv  alcohol-Ticv  resulted  Ed  a  rhcumiitic  affection 
of  the  knee-Joiiit :  they  covered  the  kn<w-pan  with  leeehts.  Tiwj  iiiip- 
preued  the  aUrm-&ignals  of  the  disease,  but,  before  (he  patient  could 
waUjr  recover,  bia  coostitation  had  lo  overcomo  both  the  malady  and 
Ibe  medicine. 

3,  Wt  rl*k  to  confomid  an  np|K^al  for  rest  with  an  appeul  for  active 
tnlcrfervQce,  aud  tbuit  l»  turn  a  tranHii-ut  and  necessary  flUK]>ctu<ion  of 
an  organic  function  into  an  actual  di&easc.  Numerous  enteric  ditor' 
den,  or  bo wel-com plaints,  ar«  thus  artificially  developed,  Yhv  mar- 
veloofl  ulf -regulating  principle  of  the  hnmnn  organiMm  row  and  then 
Ibniu  the  activity  of  special  organic  functidti*,  in  order  to  defray  an 
uaovunl  vxjMtnditnre  of  viUl  energy.  Tliu  aftc-T-dinncr  lasititudo  exn 
tbtut  Im  explained  :  the  process  of  digestion  engrosses  the  energies  uf 
the  aystem.  Mental  labor  retards  digestion  ;  a  strenuous  muscular 
eSort  often  suspends  it  entirely  for  hours  together.  Fevers,  wounds, 
etc,  have  an  aetringent  tendency  :  the  potential  resources  of  the  organ- 
ism arc  engaged  in  a  procciui  of  rccon^lmction.  PcrspirtUoa  is  Na- 
tare's  effort  to  countcnurl  the  influence  of  an  exce^divc  degree  of  lieat, 
anil,  when  llie  <-ff(-cl  of  sun-heat  is  aggravati-d  by  calurific  food  and 
uperfluoudclothiog,  theirorkof  reducing  the  temperature  of  the  blood 
alnuMt  mono|ioliiies  the  energies  of  the  system,  while  at  the  same  time 
tbe  diminished  demand  for  animal  caloric  lessens  the  inftuence  of  a 
chief  stimulus  of  organic  activity.  Warm  weather,  therefore,  inilis- 
to  active  exercise,  and  producer  a  (temporary)  tendency  to  co»- 

rDcss.  Tliat  tcndeuuy  ia  neither  abnormal  nor  morbid,  and  to  coun- 
i  it  by  dint  of  draalio  drugs  nieana  to  create,  instesd  of  curing,  a 
diMM«.  If  a  foot -messenger  stops  at  tbe  wayside  to  tie  his  shoe-strings, 
Uh  time  ihtu  emjiloyed  is  not  wasted.  Tlie  sudden  application  of  a 
horsewhip  would  forc^  him  to  take  as  suddenly  to  bis  heels,  but  dur- 
ing his  flight  be  might  lose  his  way,  and  perhaps  his  shoes. 

With  a  few  exception*,  which  we  shall  presently  notice,  chronh 
con^ip'tl ion  rcHult.i  frotu  the  abiiw  of  aperient  medicines.  A  *]>ell  of 
dry,  warm  weather,  sedentary  work  in  an  overheated  room,  a  change 
from  summer  to  winter  diet — perhaps  a  mere  temporary  ahstinence 
from  a  wonted  disb  of  aperient  food — has  dimiuished  tbe  stools  of  an 
otherwise  heailhy  child.  The  ximnltancoos  want  of  appetite  yields  to 
a  short  foMt,  but  the  stringtmey  of  the  bowclit  continues,  and  on  the 
third  day  the  parents  administer  a  laxative.  That  for  the  next  twenty- 
fipur  houm  tbe  patient  feels  considerably  worse  than  before  does  not 
shake  their  faiih  in  the  value  of  (be  drug  ;  the  main  purpose  has  been 
attained— the  "  bowels  move."    Properly  speaking,  that  movement  is 

abnormal  convulaion,  a  reaction  againsit  the  obtrusion  of  a  drastio 
'U,  which  hti«  "  eun-d  ''  the  stringency  of  the  bowels  as  a  abower- 
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bwlk  of  vitriol  would  oure  tlie  droirsinesB  of  a  tired  msu.  An  Emagi- 
Swry  evil  baa  fielded  to  a  real  evil,  and,  what  is  worse,  becomes  itudf 
soon  real  eiioHgh  to  coiifinn  tliv  opinion  of  the  drag- worshipers  tbat 
tfa«  patient  Diu>t  W  "fnt  under  a  counte  of  corrective  toDic-s."  For 
wry  »ooQ  tbo  unnatural  irritation  in  followt-d  l>7  an  abnominl  tusitnde, 
a  di({eBtive  torpor,  attended  witb  sy mptonta  of  dintrciH  tbat  plainlj  dia- 
Ltinguish  it  from  the  original  remissness  of  the  bowels.  In  the  ej-ui  of 
rthe dnig-diipc>^  lionevcr,  it  is  nothing  but  a  relapse  of  tbe  former  coa)> 
plaint, and  mu»t  be  combated  with  more  offoctive  remedies.  "Treacle 
and  brimstone,  ibrtce  a  day,**  was  tbct  verdict  of  llio  mcdiivval  ,.£bch- 
lap.  "  Tbe  timely  use  of  our  iui-omparublv  invij^urant  will  rcgaUte 
bhe  action  of  the  bowels  and  impart  a  generous  and  speedy  impulne  to 
nbe  organic  functions  of  the  whole  body,"  says  tbe  iuventorof  tbu  nvw 
patent  *'  liver-regulator  " — a  new  oonibination  of  "  valuable  herb*  *' 
with  the  usnal  basis  of  alcohol,  "A  wineglassful  every  morning." 
The  herbs  prove  their  value  by  enabling  the  vender  to  accommodate 
his  vuaiU>mvr>  on  Sunday  morning,  when  common  dram>sbops  are  closed, 
and  with  au  etiual  disregard  of  tJmes  and  Bcu.-Kins  the  alcoholic  prio- 
4^1o  opens  tbe  bowcK  Tlic  incomparable  Mtimulant  adinit*  no  sucb 
excuses  as  fatigue  or  wam  weather  ;  the  charm  worl;s  ;  the  regular 
attacks  of  a  life-endangering  poison  have  to  be  as  regularly  rep^ed. 
Other  symptoms,  such  as  troubled  dreams,  fretfulnoss,  lieart-bnm  and 
irregular  pulse,  seem,  indeed,  to  indicato  tbe  approach  of  a  new  dis- 
easte,  but  that  will  be  met  by  other  drugs,  asd  in  the  mean  while  tbe 
liverKinre  is  continued.  After  the  lapse  of  a  few  months  the  patient 
goM  possibly  a  chance  to  cucapo  his  doom  ;  out-door  exercbe,  tbe  ex- 
citement of  a  pleanaul  journey,  a  new  residence,  a  change  of  die^  en- 
courage tile  hope  that  the  bowels  may  be  left  to  tlieir  own  resouToce, 
and  tbe  "  tonic  "  is  provisionally  discontinued.  An  ex<!epiionalty  strong 
constitution  may  really  bo  able  to  overcome  tbe  after-effects  of  tbe 
drug-diseaso  (fur  from  beginning  to  end  it  baa  been  nothing  but  tbat), 
but  in  a  great  plurality  of  eases  tbe  event  proves  ibat  the  stimulant 
has  fastened  upon  the  system :  constipation,  in  an  aggravated  form, 
returns,  and  can  now  bo  relieved  only  by  the  wonted  means— "a  fact," 
as  the  orthodox  drug-doctor  would  not  fait  to  observe,  *'  vrbicb  Hhoald 
convince  idcalisti  that  now  and  then  Nature  can  really  not  dispense 
with  a  little  asnintauce."  * 

*  Two  gcDfrslioriR  agio  lh«i  >bi»o  of  purptlr*  4ni(C"  «■*  csrricd  U  ■  dcsrw  wMdi 
nBdeahUdl?  otiurtrne']  tlip  »«r«gi>  longertly  of  muT  r»inill«*.  Tbounndi  of  psmUi 
lM4sHallll<^('r1uoUltIill  bus  lis «dTOC*lei)  U doM  Uulr  dilldrtn  at  ibo  taiil  ol  ertfj 
moQlh ;  »il  WicUoil'Fi  f  DKLlctl  phlloMfilitr  Qot  only  pi«K*(t>ci  t  UxhUto  far  ex^  Bt 
ofill  baiuor,buluuwvralL«seiitIiiwnt>ltInd«*ottiliii[lfo1>7WiiU>Miii£berlo*preopl 

"  Brummt  mrin  Bngel  «W  dn  Bar, 

'  Uw,'  vprvck  idi, '  nniMI  pvglrt^' 
^^_^  But*  daiia  dm  Ihdor  hrr, 

^^B  Lmw  si«  rtchi  durch-klrittrai." 
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That  udiKtUice  luu  miulo  itie  fortune  of  tiumeronD  noHt  rum -moo- 
gen  uid  hdpvd  our  m&dL--<luhe8  to  wreck  ibe  bealUiof  niaiiy  miUioiM. 
For,  vitbout  ibe  iDt«rf«reDC6  of  a  poeltive  poUon,  diet«lic  aliusus  bav« 
to  be  carried  to  a  monstrous  cxc«u  before  Uivy  will  roetill  in  chromo 
con»tip»tion.  A  slight  stringcnvy  of  tbc  bowel*  in  often  Kimply  a  tran- 
aicut  LuaitUilv  of  tbc  aystViD,  and  may  be  safely  left  to  tbv  remedial  re- 
•oonei  of  Katoro.  After  the  thin)  day,  however,  the  disorder  demand* 
a  cbaofie  of  regimen.  A  chief  objection  to  oar  system  of  cookery  is 
tbc  hygienic  tendency  of  the  €i»eitee-maiiia,  tho  concvntratioo  of  nutri- 
livp  clrment*.  Onre  is  an  age  of  ^.-xtnct*.  We  liavo  moral  cxtrueta 
in  tliu  form  of  Bililc-IIou»e  |taiDphIe(it ;  languiige-vxtraetx  in  Uil*  form 
of  c<om|»eudious  grainmara  ;  exerciMi-exlrucis  under  the  name  of  gym- 
nastic curriculums ;  air-extraota  in  tbe  sbajM  of  oxygen- bladders,  and 
a  Tast  deal  of  aacb  food-concentrations  as  Liebig's  sonp,  fnilt-jellies, 
condeiiMd  milk,  flavoring  extracts,  and  branlcH  flour.  Uiil,  iwmi-how 
or  otfaitr,  tbe  old  plaii  Hccms,  after  all,  the  hc«t.  In  the  bumc«  of  our 
forefathers  morals  were  taught  by  exumgile,  and  vrilb  very  respectable 
mults,  iSii  years  of  gmminar-driU  iu  a  dead  language  do  not  forlber 
a  atadcnt  as  much  as  six  mouths  of  conver&ation  in  a  living  tongnc — 
ifan  concrete  beats  tbe  abstract.  Boat-racing,  wood -chopping,  and 
monu  Lain -climbing,  arc  bcaltliier,  as  well  an  more  pli-aHunt,  than  gym- 
tUBtio  crank-work  ;  tbc  diverting  incidentH  of  oui-door  sports  which 
the  movement-cure  doctor  tries  to  eliminate  arc  the  very  things  that 
give  interest  and  life  to  exercise.  ^Vnd,  for  some  reasons  {not  cjisy  to 
define  without  tho  help  of  sneb  analogies),  concentrated  nourishment 
does  not  agree  with  the  nature  of  tbo  human  organism.  Tbc  lungs 
find  it  easier  to  dirrive  their  oxygca  from  woodland  air  than  from  a 
ready-made  extract,  and  the  stoinaeli,  on  tbe  wbolc,  [irefers  to  get  its 
Dourishment  in  (he  form  for  which  its  orgauism  was  originally  adapted. 
Want  of  hulk  makes  our  food  so  uidigestible.  In  fruits  and  berries — 
probably  tbe  staplu  diet  of  oar  in«tinct-taii.i;ht  ancestors— the  percent- 
age of  nntritivc  elements  is  rather  small,  but  tho  residue  sliouM  n«t  bo 
called  wortbleaa,  ainoe  it  sen-es  to  make  the  whole  more  digest  ible.  A 
targe,  ripe  watermelon  contaiua  about  three  ounces  of  sacehariiie  ele- 
mcDt4<,  which  in  that  combination  have  a  mildly  aperient  effect,  while 
ID  the  form  of  glucose-candy  they  would  produce  constipation,  boart- 
bam^  and  Satolence.  The  coarHi-st  bran-brcnd  is  tbc  m<i:>t  digestible, 
and  to  the  palate  of  an  unprejudiced  child  also  far  more  attractive  than 
ibe  smooth  but  chalky  and  insipid  stnrcli  ]irc])arati»nH  culled  baker's 
braid.  Graham-bread  and  milk,  whortleberries,  rice-pudding,  and 
■tewed  prunes,  once  or  twice  a  week,  generally  keep  the  bowels  in  tol- 
erable order,  provided  that  tbo  general  mode  of  life  does  not  prevent 
tbe  influence  of  the  natural  peptic  Kiimulnntx.  But  even  in  a  case  of 
obitinai«  co.tlivcReM  few  people  would  resort  to  drugs  after  trying 
the  effects  of  a  hgumen-dUt.  Beans  do  not  agree  with  some  persons 
{though  tbe  Pythagorean  interdict  has  no  hygienic  signiflcance),  but 
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one  of  th«  three  legumena — bean*,  ptat,  and  UnlUt—in  prvlty  taxtv 

Uo  soit  every  coDstitutiou,  and  aa  bowel-rcgulaton  their  valui!  «m 

FiianllylM  overrated.    Tnkcn  tiko  medicine  at  regular  intervals  of  eight 

hoart,  anil  in  dowmof  about  a  pint  and  a  balf,  the  third  or  fourth  meal 

of  pea-«oup  (boiled  in  soft  water  and  flarorcd  with  butter  antl  a  pinrh 

of  chopped  onions)  wiU  prove  aa  offMitive  as  a  moderuu!  mcdioinal 

aperient ;  bnt,  while  the  effect  even  of  a  mild  cathartic  is  followed  by 

an  astringent  reaction,  the  relief  obtained  by  an  aperient  regimen  is 

permanent,  ntilcss  that  eSect  ia  persistently  counteracted  by  the  origi- 

Lftal  CBUM  of  the  disonlcr.     Fruit,  fn^sb  or  slewed,  ripe  j^rapes,  or  tam- 

nuind-Jolly,  and  fn-qucnt  draughts  of  pure  cold  water,  will  inaure  the 

efficacy  of  the  remedy. 

Uesidcs  an  sstriogent  diet,  the  chief  predisposing  causes  of  consti- 
pation are  :  warm  teealAer,  ovfrheaUtl  roomi,  want  of  e-xtreiee,  aedtrt- 
Utry  ofnipalirma,  light  garments,  the  after-effects  of  draMic  dniffg,  of 
malarial  fever*,  and  Komotimcs  of  ir^-alniM.    Parturition  it  frequently 
followed  by  a  protracted  period  of  doxe  stools;    in  tite  most  obstlDate 
iBueaof  constipation  etyttert  are  preferable  to  cathartics,  for  the  reason 
rthat  the  former  reach  the  special  seat  of  the  disease,  viz.,  the  lower 
part  of  the  rcclnm,  vhilc  the  latter  begin  their  work  byconvnlsing  the 
rVtomach,  and,  by  irritating  ittt  sensitive  membrane,  disqualify  it  for  the 
nroper  performance  of  its  function.    Bat  injections,  even  of  the  simplest 
kind,  should  bo  tisi-d  only  uit  the  last  resort,  after  all  the  following 
remedies  have  proved  ineffective  : 

Maatieation. — llioroogfaly  masticate  and  insalivate  each  mor»el  of 

itolid  food.    Eat  slowly ;  do  not  aoak  your  bread, etc.,  to  fM^ilitatfi  d^ 

plutition,  bnt  let  the  suHvn  perform  that  bnaincss.    The  stomach  of 

bilious  dyspeptics  often  rejoet^  a  stirabout  of  bread  and  milk,  but 

accepts  the  ingredients  in  a  wparato  form. 

Pattive  JKrerciM. — Kneading  the  abdomen,  or  riding  on  bonteback 
or  in  a  jolting  enri^  often  alTonls  relief  by  dislodging  the  obdtmted 
obstructiom  of  the  lower  intestines. 

C<M  ipoTtge-hatfia  exoite  a  peristallic  movement  of  tbe  colon,  and 
often  induce  a  direct  eracuation. 

Air-bat}i»  have  an  analogous  effect,  and  in  summer  the  bed  should 
kbe  removed  to  the  airiest  room  in  the  honsc.    After  the  siooU  have 
Ibecome  more  regnlar,  cithaurting  fatigues  (in  warm  weather  especially) 
uhonld  bo  carefully  avoided.    The  advent  of  winter  greatly  lessens 
the  danger  of  a  rrlapso.     Frost  is  a  i>eptic  stimalant,  and  after  Octo- 
ber the  cold  ablutions  can  be  gradually  discontinue*!.     Fn-sh  air,  an 
occasional  steigh-ride,  or  an  excursion  on  a  mmbling  freight-train,  will 
do  the  rest ;  and  the  cure  is  complete  if,  during  the  next  warm  season, 
tbe  digeBtive  organs  perform  their  proper  functions  withont  tbe  aid  of 
artificial  stimulants.    Tlie  remedies  for  bilious  const ipntinn  hove  been 
mentioned  in  the  chapter  on  "  Dyspepsia,"  bnt  1  will  here  rcj>oat  the 
ehief  rule  for  the  cure  of  chronic  indigestion :  "  Never  eat  till  yoa 
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limm  Inmro  to digwt."  Avoid  af tpr-dinner  work  ;  brvnk  through  erpiy 
ntin  of  convfuliiiiial  cuKlomit,  unil  poKtjioiic  ttie  prineipnl  mval  to  tlic  end 
of  thu  (Ia,v,  ratliiT  than  l«i  tUe  raarasiniu  of  the  digcativc  orgarnt  reach 
a  degree  iliat  calls  for  »  change  of  climato  and  occupation,  na  the  only 
alternative  of  a  total  cotIap«e.  Open  j^oar  bedroom -n-indows,  lake  a 
libcr&l  dose  of  frcMli  spring-water  u-ith  the  la«t  meal,  and  an  air-bath 
bcforo  going  to  bod,  anil  the  re«iiU  will  eouvince  yon  that  night  a  not 
an  nnpropitions  time  for  digestion. 

tTnliku  con.ttijiation,  diarrhoea,  even  tn  its  trsn&ient  pbaitoK,  is 
always  a  morbid  symptom,  and  a  proof  that  either  tho  quality  or  the 
excessive  quantity  of  the  ingested  food  calU  for  abnormal  meaoa  of 
vracoation.  For  the  incipient  stages  of  tbe  disorder  the  great  fipocific 
tt  fatliny.  TVnulrilion,  or  the  i(>mporary  deprivation  of  food,  ex er- 
a»e»  an  Aittring«nt  influence,  as  part  of  its  general  vonaercative  ctTcct. 
The  organiun,  stinted  in  tlie  enppty  of  its  vital  resources,  soon  begins 
u>  curtail  its  current  eipenditurc.  Tbe  movements  of  tbe  respiratory 
process  decrease ;  tbe  temperature  of  Uie  body  i»inke,  the  xecrclion  of 
bilo  and  aric  acid  t«  dimintMhtil,  and  before  long  the  rdn'nchment*  of 
tli«  assimilative  proccts  react  on  the  functions  of  the  imirstinal  orgnnt ; 
the  colon  contracts,  and  the  smaller  iotestines  ret^n  all  but  the  most 
irritating  ingests,* 

When  that  remedy  failn,  the  prwnmptlon  is  tiiat  cither  some  vim- 
leot  substance  rvMsts  the  dimiiiative  effortH  of  Nature,  or  elm  that,  in 
4tc  of  the  diinininhed  nourees  of  supply,  the  accumulated  atimeiitary 

tcrial  still  exceeds  the  needs  of  the  organism.  In  the  latter  case, 
itnleflB  a  continuation  of  tho  fast  should  seem  preferr^ble,  the  waste  can 
be  stopped  by  active  txerciM.  After  a  hani  day's  work  a  man  can 
assimilate  a  quantum  of  food  tlutt  would  afBiet  an  idler  with  gncrons 
crapulence.  The  Kamichatka  savage  baa  earned  tbe  right  to  digiTxt  the 
flesh  of  tlte  brute  which  be  bas  slain  in  a  rough<and-tum1)le  combat. 
Tho  atomacb  of  the  negro  docs  not  reject  tho  fruit  which  he  has 
plnclced  from  the  top  branches  of  a  tall  fore«t-trce.  Loose  bowels  he- 
come  retentive  if  Kpicumit  hmn  chopped  hix  own  wood  and  fetched  bin 
own  oooking- water.  Bui  the  be«t  of  all  astringent  exercises  ia  a  pe- 
dalrian  exeursioi:  A  liberal  supply  of  green  fruit  bas  a  laxative  tend- 
ency. A  campaign  in  an  orehard  oooniry  costs  the  invaders  a  good 
dual  of  laudanum  ;  in  midsummer  some  forty  per  cent  of  the  rank  and 
file  are  generally  on  the  siek-list  with  diarrWa.  But  tbe  lirst  forced 
maieb  stops  anch  xymptoms.  Laxatives  and  pcdcstriiintsm  uro  what 
lecturers  on  materia  mc<lica  call  "  inconipatiblcs."  By  a  couihinHtioa 
of  foot-joomcys  and  abstinence  even  a  malignant  cose  of  chronic  diar- 

*  A  iwntaUot  Xaajwror*  «□!  vlimiaalc  prra  an  Mtir*  rinu  hf  s  k^"'^'  nulwiiUr 
wtaljTto  sad  ili^Uccionit  of  tbe  iMrganD  clMncnls.  Th«  Arab*  cnro  *fpbili«  bj  qiiar- 
illfllB  I  ,1  la  Tinutfr  ,'  uul  Dr.  C.  B.  F(g«  mcntiuni  lliir  cue  o(  a  tar-gDne  coDtumptiro 
vlio  itvred  tlic  ubcnks  oulof  his  •jMum.  Aji«urk9M|iiiMnid  liiiuon)  Iibtc  Iw«ii 
anil  I?  AnOsr  B>OMMU 
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rhiea  can  soou  be  brcKi|;ht  under  control,  ihougb  tlic  debility  of  tlic 
palient  sboiild  limit  bis  first  excoraious  to  the  pracioots  of  bis  bedroom. 
Care  Ehould,  bowcver,  be  Lskcn  not  to  abuM  t]ie  partijOlj  restored  vigor 
of  thv  digcMtvo  orguw,  i-spvriallf  during  t/K  period  ojf  deficient  appe- 
.tile  thai  often  follows  a  culli<)iu(tivv  condition  of  tlio  boucls.  Pro- 
^greasivfi  dotes  of  out-door  exerciso  uriU  gradually  ovcreonto  tluit  npntlij, 
and,  irben  the  stomAcb  volunteers  to  announce  tJto  need  of  nourishincnt, 
it  can  be  relied  upon  to  find  wsya  and  means  to  utilize  iL 

But  tbe  problem  of  a  complete  cure  becomes  more  complicated  if 
tho  bowels  Lave  been  tortured  with  astringent  drags.    Diarrhoea  itself 
is  an  astlienic  condition,  indicating  n  deficiency  of  vital  Htrcngth,  yet 
tscarly  every  brjdUuexhatmting  poimsii  of  ihc  vegtrtablc  luid  mineral 
Icingdom  baa  been  employed  to  paralyxc  the  activity  and,  aa  it  were, 
silence  tbe  protest  of  the  rebellious  organs.    Dismuth,  arsenic,  calomel, 
opium,  mercnry,  nux  vomica,  zinc  salts,  acetate  of  lead,  and  nitrate  of 
ailvcr,  arcamutig  thcgontio  "aids  to  Is  .it  ure"  that  have  been  employed 
tto  eontrol  the  rvrolt  of  tbe  mntinoua  bowclx.     An  attempt  to  control 
[  a  fit  of  vomiting  by  choking  the  neck  of  tla-  patient  would  bii  an  unalo- 
E|[Oiia  mistake,    llie  prcMnption  operates  as  long  as  the  vitality  of  the 
I  bowels  is  absolutely  paralysed  by  the  virulence  of  tbe  dreg,  but  the 
I  first  return  of  functional  energy  will  be  naed  to  eject  the  poison.    That 
new  protest  is  silenced  by  the  Bame  argnment ;  for  a  while  the  ex- 
haustion of  the  whole  system  ia  miittnfccn  for  a  sign  of  submiaitioD,  till 
a  freah  revolt  calb  for  a  repetition  of  \\\*i  cocreivo  measures.    In  tbe 
mean  time  tbe  organbm  suffers  under  a  compound  syslcm  of  etarv:^ 
tion  ;  the  homoi's  are  surcharged  with  virulent  natter,  the  whole 
digestive  apparatus  withdraws  its  aid  from  tlH!  nceda  of  the  Tttal 
■economy,  and  the  flame  of  life  feeds  on  the  store  of  tissue;  the  patient 
waatcii  more  rapidly  than  an  ua>poi>oDod  person  would  on  an  air-aad* 
water  dicL    In  garrets,  where  tbe  last  piece  of  furniture  bad  been  sold 
to  defray  (he  costs  of  a  direftU  noatmm,  I  have  more  than  once  oeco 
victims  of  astxingent  poisons  in  a  state  of  misery  which  human  beings 
lean  reach   by  no  other   road  :   worn  out,  corpso-colored,  cmadatod 
>  wretches,  with  that  look  of  listless  de»pair  which  the  cyeH  of  a  dying 
beast  aomeliinex  nsKume  on  tbe  brink  of  Nirvana,     The  first  condltioo 
of  reeovei-y  is  the  j>^remptory  uhoUtion  of  the  poUon-outrage.    Tor 
the  first  three  days  prescribe  nothing  but  neeeUned  riet-mtttr,  anil 
only  tablespoonfal  doses  of  that ;  give  the  stomach  a  sorcly-nooded 
chance  of  rcKt.     On  the  fourth  and  fifth  day  add  a  few  drops  of  mill; 
and  toward  the  end  of  the  week  in^pissato  tho  broth  to  the  consist- 
ency of  grue!.    Tliere  arc  persons  with  whom  milk  disagrees  in  all  its 
forms  ;  for  such  prepare  a  surrogate  of  tehipped  egffi  with  sugar  and 
warm  water — a  tablcA]>oonful  every  half-hour.     Do  not  hope  that  tbe 
[Stomach  of  a  far-gone  drug-martyr  will  at  owe*  tolerate  even  sueh 
leather- weight  burdens  ;  it  will  not  repel  them  with  tbe  spasmodio 
violence  that  characterized  its  reactions  against  a  virulent  Dostrum, 
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bat  it  will  often  {irotcMt  itn  disabi)it;r  lo  retain  tli«  whole  qaantom.  A 
tmall  bnt  increasing  perceatage  will  be  uniiDJlatcd,  and,  if  tbo  cor- 
rapoDiling  enlargement  of  tbe  rationti  is  not  uverdonc,  tlie  patient,  U 
tba  end  of  the  third  or  fourth  ireek,  mky  be  revarddd  by  the  return  of 
BomethiDg  like  positive  appotit«,  i.  e.,  a  craving  for  more  solid  food. 
Tr;  a  slice  of  rici^ptidding  and  fniit-joll}*,  or  a  homtxopathiG  dose  of 
blanc-mangc.  Tr^  a  M)fl-boik!d  egg  or  a  baked  apple.  Eecbew  oor- 
dial«L  Aroid  food-eitntcta,  even  strong  beef-lea,  whirb  for  a  |>enton 
in  such  circumstances  Is  a  stimulant  rather  than  a  nourishment.  In 
the  moan  time  watch  the  weather,  and  on  tbe  first  clear  day  screen  tbe 
lover  windows,  open  the  upper  naiiheif,  and  treat  the  [Mtieiit  to  a  «un- 
bath,  Suolight,  applied  for  half  an  hour  to  tlie  l>aro  akin,  is  a  betUtr 
Umio  tluui  cold  water,  which  invigorates  a  bealthy  man,  but  exliautu 
ati  astliciiic  invalid.  In  tbe  form  of  Upid  Bpottgehath*,  however,  water 
sbiiold  be  applied  aa  aoon  as  the  patient  can  bear  the  fatigue  of  keeping 
on  )uA  legs  for  a  conpleof  tuiiiutcs.  Tbe  first  <tecidcd  gain  in  str^ngtb 
employ  in  tbo  prvjontory  cxcrciMnt  of  ped^MrioJtUm.  Carpet  tbo 
room,  clear  a  track  for  a  circular  widk,  provide  wipporlst  at  proper 
iiitcrvabs  a  small  table  in  one  eonver,  a  chair  or  a  curtain -strap  in 
Ihr  Other.  Interest  tbe  ]»tienl  in  bid  progre«Mve  acbierements,  keep 
a  record-book,  procure  a  boxful  of  chips  and  tally  off  each  round. 
Three  miles  a  day  mark  the  time  when  the  sanitarium  can  bo  trans- 
ferred to  the  out-door  world.  In  a  vineyard  country  dcvolc  tbe.  vrnt- 
ag«  BeoBon  to  a  three  weeks*  gra}>f-curt.  Tfac  cure  cohnIku  in  dining 
va  buckclfuLt  of  rij>e  grapes  and  transparent  slices  of  wheat  broad. 
Grape-break  fas  U,  gra)>e-)uncheons,  and  grape-suppers,  ad  UhUwn,  but 
no  bread,  nor  anything  else  that  could  interfere  with  the  syatem-reno- 
vating  effect  of  the  sweet  abstersive,  that  has  been  tried  with  signal 
(ucccstt  in  tbe  treatment  of  bilious  dyspepsia,  gout,  and  cutaneous  dis- 
eases.' Extreme  caution  in  tbe  uso  of  animal  food,  acids,  and  fer- 
mented beverage*,  for  the  firat  six  months  at  le.xst,  is  a»  necessary  as 
after  an  attack  of  dynrMtenj,  which  should  be  tiiinilarly  tr<yil*d,  except 
that  a  more  rapid  recovery  of  strength  will  permit  a  speedier  return 
to  ool-dcKir  and  active  exercise. 

Coiic  can  generally  be  traced  to  the  presence  of  fermenting  fluids, 
and  is  tbepenalty  of  excessive  indulgence  in  such  beverages  as  musb,  nevr 
beer,  fre&b  cider,  together  with  sour  milk  and  watery  vegetables,  but 
may  in  rarer  ca«c«  imlicato  tbe  agency  of  more  dangerous  subxtaiiCM, 

■  Tbe  En>p«>«nm  of  Thlosrtl1«,  Etanmtwr^,  Uemi.  Idiftz.  ml  tli>^  B(<rii<irfc*j«,  nvar 
<*«— fcjtm  (n  jwl?  TbiUil  b>  thnurandi.  In  llie  UiiiHii  l>uu-t  <>iu  \if-\  \tK\\\^X»*  mlKht 
b«  foiux)  It  tfuankondsport,  Fluibiu-,  mil  lona  IhIhiiiI,  Svw  Yorli :  Kak'iii,  Slaiiaclia. 
•MU ;  llagcmowa,  Uarrlinil:  Iicbantm,  Columbin.  nui]  En;i!i'>'i11i:,  (Vniiat  lvan[it :  Col- 
niliili.  IDlDOfa;  nrrtDnnn,  UI*miiri ;  CinciDnali.  DcUwiirc,  nn'l  Ki^!!r*«  I^Innit,  Ohio.  .UI 
Saaf hrra  Ckllforoln  U  dok  'ludileil  irHh  rinerards,  and  Ibo  TrmihrnJair  at  Jlcran  hanllT 
tjoia  Iht  gnptt  of  Sail  C^bHrl  and  Annaheim.  flT«  cntii  a  pound  tor  the  ripcat 
tinnrhw  ■•  Ote  aTcraee  (>rioe  on  Retlj'*  Inlanil ;  io  California  Irom  loo  to  llicoc  OUU  • 
fvnl ;  Ib  Utjer  i|tMathJM  )>cHu|m  *ian  tuu. 
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draalic  mineral  acids,  pntrofactiro  and  symotic  pohota,  noxious  gates, 
etc  Ro8t  and  nrarm  bandages  arc  tlic  bc«t  rcrnvdiea.  The  antidotes 
of  corroth'f  pohom  will  be  named  in  »  svjMmUc  chaptvr.  The  paina  of 
gastric  tpaans,  an  a  consequence  of  dietetic  uns,  mav  be  alleviated  by 
BtBaniputation  and  friction  witli  a  luolst  piece  of  flaunvl ;  in  estn-tnc 
peases,  indicating  the  presence  of  Tinitent  acids,  by  mesus  of  a  Moiruu-b- 
pump.  Generally  a  semi-homotital  position,  reclining  on  the  left  side, 
with  the  upper  part  of  tbc  body  slightly  raised,  together  with  local 
friction,  vill  considerably  cam  tbe  di«iix-xM-d  organ,  tbongh  int<?niiit- 
tcnl  griping  pangs  may  coiitiiiuc  till  the  alchc-my  of  the  pbyitialogical 
vrorksliogi  lias  neiitnUixed  the  irritating  substance.  From  a  kindred 
affection  colio  can  be  distinguished  by  a  simple  test :  if  prcNMir« 
against  the  upper  part  of  the  groin  increases  the  pain,  the  complaint 
is  an  inflnmmation  of  the  pcritonirum,  but  otherwise  due  to  the  prca- 
cnc«  ( f  acid  llaids  or  ocpani'ivo  gases.  Painter'*  <viie  may  be  recog- 
nized by  the  diiicoloratioii  of  the  giims  and  lipo,  and  can  bo  cured  only 
by  the  removal  of  the  cause.  A  napkin,  sprinkled  with  aromatic  rine- 
g.-ir,  and  tied  loosely  across  the  nostrils,  will,  however,  lessen  the  effect 
of  the  noxious  effluvia  ;  and  tbc  Italians  recommend  the  internal  use 
of  oliro-oil  (cotton-sccd  oil  would  probably  scnx  tbe  same  purpose) 
and  wine.  For  a  few  days  after  a  sCTcro  attack  of  ooUe,  pure  water 
should  be  the  only  drink. 

hlatuUnct  tends  to  obviate  the  proximate  cause  of  inteslinal  cramps. 
As  a  concomitant  of  dyspepsia,  it  indicates  the  accumulation  of  undi- 
ge)<ted  food  aad  the  necessity  of  greater  abstemionsnees.  Burnt  niag< 
Dc:<<ia  absorbs  gastric  acids,  but  at  tbc  «ime  time  impairs  the  functional 
vigor  of  the  stomach  too  often  to  be,  on  th«  whole,  a  IvMer  evil.  It 
is,  however,  one  of  tbc  very  few  ebemieal  remedies  which  act,  tern- 
ponrily  at  least,  by  a  direct  removal  of  tJie  proximate  cause.  Its  per- 
manent removal  can  be  effected  only  by  a  change  of  regimen. 

In  the  treatment  of  hcemorrhoidt,  too.  we  have  to  distingitish  be- 
tween palliatives  and  radical  remedies.  If  the  statistics  of  tbc  com- 
plaint eoittd  be  tabulated,  I  believe  it  would  be  foimd  that  its  (-enters 
of  <li»tribiition  coincide  with  a  prevalence  of  wdcniary  occupationa, 
combined  with  the  use  of  narcotic  drinks,  especially  coffee,  llonfceys 
hare  posterior  callosities,  and  their  habits  prove  that  an  occasional  sit- 
ting posture  is  normal  to  the  primates  of  the  animal  kingdom.  But,  in 
a  state  of  nature  at  least,  our  arboreal  relatives  are  too  restless  to  avail 
tlicmKelvnt  of  their  sitting  facilities  oftencr  than  fire  or  sis  tiroes  a  day 
— for  about  a  minute  at  a  time.  In  menageries  tliey  become  sedate 
enough  for  ten-minutes  sesaiona.  But  a  German  chancery-clerk  has  19 
Mt  fifteen  hours  a  day,  awaiting  promotion  and  the  Kupper-hour,  for 
bo  is  often  required  to  eat  his  dinner  in  */(«.  If  his  dinner-basket  is 
sent  from  a  cheap  boarding-house,  tl  is  snre  to  contain  a  sdection  of 
highly  astringent  comestibles — tough  beef,  leathery  potato-chips,  all- 
spice, gingor-cakes,  and  pickles.     The  accomi>anying  (hwk  contains 
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coffee.  If  tbc  man  uf  wMioiu  atoopM,  lio  damigc*  lit*  langii ;  if  he 
Uaaa  agwut  the  edjte  of  the  table,  he  may  endanger  bis  Ht<>ciu«h  ;  l>ut, 
u  tniv  aa  be  sit^,  he  compresses  th«  region  of  the  vena  porta.  Ob- 
Ktractions  of  that  vein  arc  favorvd  by  two  circomstaDcea  :  it  has  to  paw 
a  doable  syBtvm  of  capilluri^M,  and,  iH-fon-  it  oud  rvach  the  liver,  it  haa 
to  pnmp  it«  h«ary  blood  upteard.  ^ioorn^r  or  later  thi;  inccMuint  prcss- 
uro  rcwniti  In  varioose  enlargements,  actual  obatruution  oocum,  tfa« 
T«in-bagt  become  engorged  and  at  last  inflamed,  and  their  ruptore  die- 
charges  the  blood,  which  mingles  with  tlhcsccretioneof  the  rcvtum,  and 
cauMS  that  incessant  pricking  and  burning  tlutt  mokci  hemorrhoids 
(enierods,  pilc«)  as  troublesome  a.*  a  combination  of  ilcli  and  goat. 
An  astringent  diet  aggrayates  the  evil  by  inspissating  the  blood  and 
retarding  tliu  process  of  circnlation.  The  stricken  Philistines  ob- 
tatnitd  relief  by  sacriBcing  golden  Jac-timiUa  of  the  afflicted  parts, 
and  eatitenaations  temporarily  free  the  ohstracted  passages;  but  the 
daya  of  miracles  are  past,  and,  w,  long  as  the  cause  continues  to  operate, 
it  would  not  avail  the  piititnt  to  KAcrificc  Ins  entire  stock  of  otnerods. 
LntnetionM  of  warm  talloic  will  palliaio  the  itch.  Common  mutton- 
taUov  serves)  that  purpose  as  veil  aa  any  patent  oinlmeiitr  for  itch  and 
ItsoognaUt  complaints  are  not  amenable  to  the  inflnence  of  the  failh- 
cnre.  The  radical  remedies  arc  y<j»maMict  and  an  etptrunt  dk(.  The 
gjmoaatio  apecifica  are  the  exercises  that  promote  deep  and  full  respira- 
tiOD,  and  at  the  same  time  rvact  on  tho  alnlomiDal  cavity,  as  «pcar- 
ig.  swinging  by  the  arms,  and  dumb-bell  practice.  1'hc  diet 
Jd  hv  dtgi^stibte,  and  as  fluid  as  po.oaible  ;  while  exercise  atimulatea 
th«  ctrcnlatiou,  the  diluents  will  attenuate  the  blood,  and  thus  obviate 
proximate  cause  of  the  disorder.  If  the  patient  haa  to  stick  to 
office,  he  should  procnnj  a  combination-desk  (which  any  carpenter 
I  eoDStruct  witlioat  infringemenl  of  patents),  and  stand  and  sit  by 


The  ancients  kept  slaves  who  had  to  work  all  day,  sitting  before  a 
primitive  grist-mill,  and  it  is  possible  that  biemorrhoids  are  really  a 
very  anti<|ue  complaint.  But  during  the  age  of  g^nnnastics  and  uufrv 
qanit  meals  it  is  not  probable  that  people  suffered  much  from  n*aw- 
worm*.  Parasites  arv  marvelous  colonizers.  U'berever  the  ground  is 
prtpared  for  tbcir  reception,  the  seed  is  sure  to  mako  it»  npiwarance. 
Tbare  are  about  nixty  different  ktndM  of  miliicw,  a  special  variety  for 
BMrly  every  spi-cial  kind  uf  fruit  or  vegi't.ible  ;  and,  if  a  decaying 
berry  of  the  rareiit  sort  is  exposed  to  the  open  air,  it  will  soon  be  cov. 
ved  with  it*  specific  kind  of  mold.  A  piece  of  putrid  flesh  will  attract 
blow-fliea,  even  where  flies  of  that  sort  have  never  been  luxn  before. 
The  germs  of  DumbcrlcM  parasites  fill  the  air,  and  each  species,  after 
ita  kind,  will  promptly  faMcn  ujwn  every  sort  of  decaying  or  stagnant 
orgaiuti  matter,  even  in  iJie  intorior  of  the  body.  But  in  the  living 
organism  of  the  human  system  such  stagnations  are  wholly  abnormal. 
Id  |]i«  economy  of  the  digestive  organs  peptic  disintegration  abo^d 
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precede  putrefaotive  docay  ;  (be  cIiTle  abontd  noTcr  stagnAie,  tlic 
8tr«am  of  th»  organic  funcliona  should  move  with  an  anintorrnpted 
current.  Tliere  arc  rivors  tbat  bcootno  eo  low  in  Etimmcr  tbnt  pools 
of  water  can  be  found  only  in  the  deeper  vavilJM  of  the  riTer-b«d,  and 
nich  pools  are  sure  lo  swarm  with  "  wriggliT^,"  or  incipient  ^at8. 
Bat,  ajt  M>OD  as  tlic  currcnl  of  the  riiting  river  drabs  thosv  pools,  tJi« 
wrigglers  speedily  vanish. 

The  maw-worm  plague  is  ceased  and  should  be  cured  on  the  saine 
principle,     niost  people  cat  too  oft«ti.     Before  the  stomach  can  dis- 
■pMc  of  tlio  6ntt  meal,  it  receiver  a  He<!ond  consignment,  and  soon  after 
n  third,  of  GomesLibIcA  elaborately  contrived  to  retard  digtmion  ;  after- 
PnooD  work  mooopolixes  the  energies  bf  the  system;  the  mHangf  En  the 
small  intestines  becomes  unmanageable,  stagnates,  and  at  laat  ferments. 
Babies  are  gorged  with  milk  till  the  contents  of  the  little  vessel  liter- 
ally spill  at  the  muixlc ;  tbcy  are  swaddled  and  bandaged,  kept  in 
horisoBtal  confinement,  and  anxtonsly  prcrented  from  every  motion 
tbat  might  ease  the  labor  of  the  sorely  overtaxed  bovrcla.     Fresh  air, 
■Qie  next  best  peptic  stimulanl,  iii  likewise  carefully  excluded.     Nature 
MJIglibt  the  enemy  for  a  week  or  two,  but  at  last  sncciunbs  to  odda : 
fermentation  scbt  in  ;  parasites  fasten  upon  their  well-prepared  palm* 
Inm,  and  soon  the  lortnrcs  of  tlie  mummitied  little  ntnrtyr  arc  aggn- 
Tated  by  the  wriggling  of  bundrcdN  of  ascarides.     Nervous  childitai 
can  tiius  be  worried  into  epileptio  fits,  and  even  delirium  and  brain- 
fever.     Locally  the  worm-plague  prodticea  constipation,  hnmorrliages 
(often  resembling  the  ^mptoms  of  true  btcmorrhoids),  and  bnroing 
BtooU. 

If  tbo  evil  hut  reached  proportions  that  defy  dietetic  specifics,  the 
removal  of  the  cause  (as  in  prurigo,  scabies,  and  syphilis)  re<)aires  the 
application  of  artificial  remedies.  Injections  of  warm  water  with  an 
infusion  of  quastia,  or  curboHc  acid,  will  expel  pin-worm  ;  oit  o/ 
cAenopodium  (worm-seed)  in  minute  dose«,  adnunistercd  with  n  tea- 
spoonful  of  castor-oil,  is  an  eSecUvo  prescription  for  tho  expulsion  of 
the  "  rownd-worm." 

Among  the  remedies  against  fa«fcp,  or  tape-worms,  the  following 
vegetable  specifics  are  not  less  effective  and  much  safer  than  the  calo- 
mel preparations  which  were  formerly  prescribed  for  that  purpose : 
Pomcgianate-bark  (Granati  Ji^uettu  cortex)/  male  fern  (/Wtjrmirs- 
cfilii)  ;  bill  tai^^mjAXy  p<mn4td  pttmpkin-H«d.  Three  ounces  of  the 
fresh  seed,  mixed  with  a  pint  of  water  and  ponnded  into  an  emulsioo, 
taken  after  a  twenty-four  bonrs'  fast,  rarely  fail  to  evict  the  tenant 
within  three  hours. 

Rut  the  germs  of  the  parasites  remain  behind,  nnd  the  same  predlK. 
posing  conditions  may  at  any  time  effect  tlicir  rodcvcloiimenL  Dietetic 
remedies  must  complete  tlio  cure.  Children  should  be  restricted  to  three 
meals  a  day.  T<el  them  cam  their  recovery  by  exercise — nmning. 
tambliag,  daogUng  at  the  end  of  a  grapple-swing.    Adalta  afaooU 
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limit  thcmitelvGH  to  a  luDoh  and  a  good  dioner,  drink  a  titxiral  quantom 
of  frcst,  told  spring-water,  bat  no  fermcDtcd  bevcrago,  »ii)  strictly 
abNtain  from  indigestible  food,  especially  cheese,  sour  rje-bread,  saner- 
knut,  archaic  musgn,  picklers,  uk)  hanl-buikKl  eggs.  Light  bread, 
cream,  and  grapes  (ur  baked  appln),  Aliould  conittitutv  the  staple  of  the 
dipu  A  two-wvcks  gmpv-ntri;  can  do  bann.  An  occaftioual  fast-day 
will  tnsarc  tho  rlimlnation  of  undigested  food-deposit«.  Pin-worms 
tint  have  escaped  ibe  day  of  wrath  may  non-  and  then  betiay  their 
prcMnoc,  but  they  hare  ceased  to  multiply,  and,  after  the  current  of 
tbG  orgmnio  circalatton  has  once  been  fiiriy  rc-cfitabltslied,  intestinal 
panuttca  will  disappear  like  the  wrigglers  of  a  drained  river-pool. 


LAND-BIRDS  IN  MID-OCEA2?. 
Br  OEOBaE  «.  GRIU. 

TITK  appearance  of  some  of  the  smaller  varieties  of  migratory  birds, 
snch  nn  sparrows,  swallows,  doves,  etc.,  several  hundred  miles  away 
from  tfa<!  nearest  land  is  by  no  means  an  unusual  occurrence  on  the 
ocean.  About  tbcse  little  erratic  visitors  there  are  some  carious  and 
interesting  facts.  Their  oppewrance  is  nImoHt  always  one  at  a  time, 
though  I  have  known  a  conRlderable  numVi-r,  rcprcxenting,  perfasps,  as 
many  different  varieties,  to  aocuranlate  in  the  course  of  a  day.  It  is 
osnaUy,  though  not  always,  in  stormy  or  unsettled  weather. 

The  first  curious  fact  about  these  birtls  is,  that  tlioy  never  appear 
to  be  tired  out ;  whereas  binls  arc  often  met  with  near  the  land  with 
their  strength  quit«  exhausted.  A  second  curious  fact  about  them  is 
thvir  preternatural  lameness  where  there  is  no  cat  or  dog  on  board, 
and  the  crev  show  no  disposition  to  molest  them,  as  exhibited  by  their 
apparently  seeking  rather  tlum  avoiding  the  presence  of  man. 

Another  carions  fact  about  thent  is  the  recovery  of  all  their  native 
wildncsq  and  their  instinctive  avoidance  of  man*s  presence  on  ap> 
proacbtng  the  land.  TItc  fimt  time  I  noticed  this  fact  was  with  a 
pair  of  olive-colored  ring-doves,  which,  from  their  remarkable  tame- 
neas  and  familiarity,  I  was  led  to  believe  had  been  bred  in  a  domestic 
state  and  perhaps  on  shipboard.  I  kept  them  in  the  skylight  in  the 
oabin,  whi-re  they  wemcd  to  be  quite  contented  ;  but  on  approach- 
ing the  land  they  became  the  wildest  of  the  wild.  One  of  them  es- 
caped and  flewaway.  I  succeeded  in  taking  the  other  into  port,  when 
I  gaw  it  its  liberty.  Now,  I  am  certain  that  these  birds  could  not 
bava  beeti  apprised  of  the  approach  to  the  land  through  the  medium 
of  any  of  their  ordinary  senses.  This  curious  circumstance  led  me  to 
atice  more  particularly  the  conduct  of  other  Tariclies  of  tin 
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wanderers  opon  tlio  oc<'.aD  w  far  from  their  lutive  Itabitnt>  uid  I  find 
tliat  they  aetaiy  all  «xbibit  to  >  greater  or  Ism  txttal  the  wrnic  cnri- 
oiu  charact^mtioH.  liere  the  obserrAUt  mariuur  witb  a  uuMUniitg  of 
saicnce  may  find  aometbiiit;  to  co^tate  upoo. 

Ught,  bMt,  sound,  etc.,  are  said  to  be  e&ects  produced  upon  the 
liviog  organiitin  through  tho  modiam  of  appropriutcly  dcvctoped  or- 
gan! by  UK  niauy  dillen-iit  niodOH  of  motion,  whereby  tlic  animal  is 
bruaght  into  conscious  connoction  with  RunvundiDg  objecla,  the  effect 
diminisbuig  in  a  progressive  ratio  as  the  distance  of  the  object  in- 
creases. Of  ibcse  Bppcial  or^ns  there  are  said  to  be  five  in  number 
which  are  essential  to  the  well-being  of  all  perfectly  developed  animals. 
But  may  there  not  hv  other  analogous  modes  of  motion,  producing 
nnalogons  effects  upon  the  liring  organinn,  n-hereby  tho  animal  is 
brought  into  conscious  connection  witli  surrounding  objects,  and  by 
or  through  which  it  has  a  sense  of  the  locality  or  direction  of  euch 
objects  as  arc  essential  to  its  well-being  to  seek  or  avoid?  Admit- 
ting tbis,  cuppoM  a  flook  of  birds  bavo  started  on  ono  of  their  migratory 
excursions,  guided  mainly  by  ilits  sense  of  direction,  in  pumuit  of  Hume 
distant  object.  Then  let  us  suppose  that  in  their  fiight  they  pass 
obliquely,  but  unwittingly,  into  another  higher  stratum  or  current  of 
air  moving  with  great  velocity  in  some  other  direction,  but  townrd  the 
ocNjan.  Tlie  flock  would  ncwssarity  become  very  much  scatti-red,  and 
in  the  coufusion  a  jwrlion  of  tliein  would  be  carried  uncouseioualy 
out  to  sea,  beyond  the  range  of  their  sense  of  direction — having  lost 
vbicb,  they  fly  at  random  and  at  ease,  exerting  ju&t  sufficient  effort  to 
anstain  themselves  in  the  air  ;  whU«  another  portion  of  th«  flock,  kcrp- 
ing  within  the  limit  of  their  scrm  of  direction,  will  exhaust  ifU  their 
strength  vainly  endeavoring  to  rcaeh  their  object  against  a  violent 
wind. 

So  intimately  associated  witb  this  sense  of  direction  is  their  instinct 
of  self-preservation  in  avoiding  the  presence  of  man,  that  while  the 
one  is  in  abeyance,  tlio  other,  in  the  absence  of  anything  to  arouse  it, 
remains  donnant.  This,  I  believe,  is  the  true  meaning  of  the  preler 
natural  tiunent-x*  exhibited  by  the  birds  on  tho  Oalapagos  lalands  men- 
tioned by  Darwin. 

From  the  peculiar  properties  of  air  in  its  relation  to  beat,  the  at- 
mosphere has  a  tendency  to  form  itself  into  heterogeneous  strata,  more 
or  leas  inclined  to  the  horiion  ;  each  stratum  having  a  faoiinonlal  motion 
independent  of  the  oihere — a  fact  the  slgniflcance  of  which,  I  think, 
i*  frequcnlly  I(»t  sight  of  by  meteorologista,  more  especially  by  cycle- 
nologista.  That  some  of  the  higher  atntta  of  the  atmosphere  have  an 
independent  horizontal  motion,  tho  velocity  of  which  i^  often  incom- 
parably greater  than  anything  wc  experience  in  the  lower  ulratum,  is 
Mvidenl  not  only  from  the  Appearance  in  mid-ocean  of  birds,  bnt  of 
Mnsecta  bundrmlii  of  miles  from  land,  and  apparently  as  lively  as  If 
th«y  wc^  In  their  own  native  haunts.    I  have  seen  groeshoppcra  al 
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.  thousand  milcR,*  nnd  drugon-flics  certainty  two  linn<]rcd  miles 
vm  lund.f  During  a  recent  voyage  from  New  Zealand  to  New 
nth  Wales,  and  tbence  to  Japan,  frequontly,  for  feveral  days  in 
KteaaioD,  moths  and  butterflies  were  visible  in  the  air  nearly  every 
bar  in  tho  day. 


THE  ILLUSION  OF  CHANCE. 

Bt  willuh  a.  eddt. 

^TDDY  of  the  moTementa  of  eventa  reveals  dynamical,  necessary 
\J  aeqaencea,  and  contemplation  of  the  laws  of  probability,  treated 
kuthematicaily,  generally  involves  a  mental  attitude  at  variance  with 
[beories  of  lack  and  premonition.  It  in  believed  tliat  a  rational  treat- 
boent  of  tlic  ()U05t!un  will  lii-lp  to  Oittpel  Nuperstitious  ideaa  by  diMcloNing 
ih«  chain  ol  continuity  in  alt  known  aelions.  First,  we  will  consider 
h'enu  raatfaematic^y,  or  as  illustrating  the  laws  of  probability  ;  and, 
^eeond,  aa  related  to  tlie  practical  question  of  succcks  in  life.  Tho 
pnbject  incladcs  indirectly  tlic  qnctttion  of  ctbic*.  Wratig  or  InjuriouH 
action  Bceni«  to  disappear  into  a  vaat  labyrinili.  Ak  we  judge  super- 
ficially or  by  immediate  effects,  we  are  easily  misled  into  a  belief  that 
(rand  may  result  in  permanent  gain,  or  tbat  oppression  will  cure  some 
political  evils.  It  is  important,  for  instance,  that  we  have  right  idcaa 
Regarding  ihc  tendency  in  affaini  whereby  continued  injusiTcc  or  abucu 
of  power  comca  to  retribution.  The  jarring  of  Lho  juflt  relations  of 
things  leads  to  complications  too  BTiT)tilo  to  be  controlled,  as  the  tyranta 
of  history  found  by  terrible  eiperiencc,  and  the  fact  that  our  conljiol 
ii  partial,  as  noticed  dclinil<')y  further  on,  should  cause  fear  of  the 
improper  it»c  of  power.  Thvac  truths  well  justify  an  examination  of 
tb«  sabject. 

Before  considering  the  more  complicated  question  of  partial  ooo- 
trol  in  itn  relation  to  success,  wo  will  first  glance  at  the  simple  or 
direct  relations  between  familiar  cvcnUi,  aa  t;ecn  in  tho  calculable  uni- 
formity in  the  average  rcsolta  of  great  numbers  of  so-called  games  of 
chance.  The  numerical  remits  of  card-playing  and  dice- throwing,  as 
examined  by  Professor  Venn,  have  reaffirmed  what  is  generally  known 

■  -Dtocnber  IS.  ISTB,  Utha4«  17'  tV  nortli,  tongitud*  44*  lit'  ircit.  Whilt  tnUns 
<it»  nm  at  aooiv  noticed  •  nuiabor  of  gntwlioppcrs  sbont  Ibn  lowl.  Uidc  icTcra]  ua- 
'Mcecwfal  alteBpU  M  cnpure  ooe  of  than.  Tie  OMint  point  of  land  i*  the  Isluiil  of 
iMaatwml,  latltwlc  la'  48'  nonli,  longitude  ti'  IV  ■cit.dlilonl  1,033  ml!cs."H^t'«« 
fma  •  privaM  l0|^) 

{  t«  Um  rtcinitT  of  the  riTcr  La  Fhla,  Ticltut  wcil^^T  nalrt,  nllfH  pamptrot,  sre  of 
frtquml  uouunuicc  One  of  Ibe  nimal  prDcunni*  of  thnc  gain  U  the  sppcnniiwe  of 
mitfWM  diagao-Bles  in  lh«  sir.  I  h*Te  Ken  thc*c  lostcu  collcctlDg  about  the  ihlp  fiitli 
(*o  bwdrtd  mlleB  froa  Uwl,  off  tbe  etitmae  of  lb«  river,  «bile  the  atad  «•«  sUU  blo*> 
t  pie  troiB  the  tuitirsrd. 
vo*.  a*iT.^H 
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—that  reanlUDg  special  aggregates,  differiDg  widely  in  number,  sbov 
a  naiTOir  mArgio  of  difference  when  combined  into  an  areraf^  of  nuAj 
■oeh  ■ggregstea.  "  Let  lu  auppose,"  he  uye, "  that  ve  toss  up  a  penny 
a  grot  many  times ;  th«  resalu  of  the  sttccessivo  throws  may  be  said 
to  form  a  scries.  The  scparato  throws  of  this  aeries  seem  to  occur  in 
ntt«r  disorder.  .  .  .  lint  when  wu  consider  the  result  of  a  long  sncccs- 
sioD  wft  find  a  marked  dititinction  ;  a  kind  of  order  begins  gradually 
to  emerge,  and  at  last  assumes  a  distinct  and  sUiking  aspect."  * 

It  is  claimed  that  at  <Mie  time  about  two  hundred  persons  commit- 
ted suicide  annually  in  London,  bnt  it  is  possible  that  the  increase  of 
prospcriiy  or  the  extcnuion  uf  mural  influence  might  lessen  (he  number. 
Ilnmau  actions,  when  compared  with  games  in  which  no  skill  Is  ap- 
plied, thus  disclose  a  marked  difference  in  the  fact  that  the  average 
of  many  games  shows  a  very  small  margin  of  departure  from  calcu- 
lated  uniformity,  while  duriog  long  periods  human  actions  ariong 
from  liko  cauics  differ  widcljt  owing  to  the  evolution  of  intclligenoi^ 
which  gradually  establishes  extconve  differences.  Many  natural  ph^ 
nomeoa  go  through  long  periods  of  growth  and  decline.  But  this 
method  in  natnre  may  be  far  more  diiEcult  to  trace  than  that  In  a 
game  of  cards.  It  is  completely  beyond  our  power  to  arrange  tlie 
•tor  systems  in  even  a  theoretical  way  that  would  seem  in  the  slightest 
degree  complete.  In  phenomena  repeated  at  oonceirablc  intervals, 
'however,  we  may  find  the  avenge  as  steadily  maintained  as  that  of 
,  great  numbers  of  games.  I1iis  is  seen  in  the  slight  variations  in  the 
'  »v«nigc  of  rainfall  dnring  a  decade.  If  we  extaid  the  problem  be- 
yond the  range  of  our  short  lives,  we  agmn  find  that  apparently  fixed 
avenges  slowly  change.  It  would,  therefore,  ri'^juin?  inconceivable 
lapses  of  time  to  discern  the  uniformity  of  average  tn  these  gndoal 
'  changes  during  many  centuries.  As  an  illustration  of  this,  there  are 
•  good  reasons  for  believing  that  the  t«mper3tnres  of  the  north  and 
south  tompcnlo  aonea  vary  so  greatly  in  ten  thousand  fire  hundred 
years  that  large  portions  of  the  globe  now  under  cultivation  will  be 
covered  by  glaciers.  Mr,  II.  B.  Norton,  in  a  leeture  delivered  before 
tlio  Kansas  Academy  of  Scicnce^f  make*  a  careful  mathematical  cal- 
culation based  on  the  prcccwon  of  the  eqninoxes.  Ue  thus  estimates 
tliat  the  greatest  variation  in  length  between  winters  of  the  northern 
and  southern  hemispheres  occurs  at  reourring  perioda  of  twenty  thou- 
sand nine  hundred  and  thirty-seven  years.  These  great  lapses  of  time 
are,  ho  cUims,  »cPompftnic<l  by  slttTTJatw  deep  snbmergence  of  the 
polea  in  accordance  with  the  gradaal  change  of  the  earth'a  axial  is- 
clinalion.    Ho  says : 

"It  thni  appean  pnybaUe  that  there  have  been  many  glacial 
periods  in  each  henuspbere,  and  that  the  oce.-in,  like  a  mighty  peo- 
dulnm,  vibntea  from  pole  to  pole." 

•"ThoLoBle<if  Ch»o™,"br  Jo^lnT(^B^  H.Ah,P.*. 
L  f  Psbltahed  Is  "The  FopuUr  EdeoM  HMUklj,"  Ootebcr,  ItTS. 
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Eor  is  tbui  &11.  Tlicre  in  even  a  Tariation  of  this  Tariation. 
ioninieni  &nd  winten  of  tlio  whole  earth  become  more  or  leM 
|toiitrast«d,  u  the  eccentricity  of  iu  orbit  increases  and  de- 
t  .  .  So  that  in  the  quantity  of  light  and  lie^t  which  any 
jif  the  earth  receives  from  the  smi,  there  goes  on  a  quadruple 
jtbat  of  day  and  nif^ht ;  that  of  summer  and  winter ;  that  due 
panging  potiition  of  the  axis  at  perihelion  and  aphelion,  talc- 
pty-onc  thouund  years  to  complete;  and  that  involvod  by 
ion  of  the  orbit's  ecovniricity,  gone  through  in  millions  of 

phenomena  illostrate  the  regularity  of  averages  on  an  im- 

Je.    The  differences  in  temperature  between  unusually  hot 

i  in  a  gtv<!n  year  all  offset  one  another  when  reduced  to 

I  of  B  decade  or  of  a  century,  juKt  oa  we  asiumo  thitt  the 

EcrenceB  between  gUctal  and  tropical  temperatures  manifest 

ate  unifoTmity  in  the  long  period  above  considered.     It  is 

tbM  circunulances  or  the  motions  of  events  lead  to  ms* 

igo  results  in  ^pite  of  seeming  irregiitarilips.     I'he  slowness 

eh  soiDO  great  changes  take  place  is  equivalent  to  the  estab- 

»f  permanent  conditions  as  far  as  Uie  short  duration  of  our 

conseioujnesis  is  concerned.     The  glacial  jieriod,  whether 

!  pre>ccssioD  of  the  equinoxes  or  some  other  cause,  involves  a 

time  far  longer  than  is  covered  fay  the  hietoncal  record  of  the 

,  along  down  the  lino  of  mingled  civiUzatiou  and  barbar- 

)  prvMDt  time 

to  thoftc  who  are  too  c^atioas  to  accept  any  doctrine 
in  nature,  it  is  well  to  ^ve  full  weight  to  an  opinion  in  a 
Protumar  C.  IL  Hitchcock,  regarding  the  gladal  period. 
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slight  oxccM  nf  doTStcd  »urface  at  poiou  eilber  Dortfa  or  sooth  of  tli« 
«qtiator,  atid  lliat  in  time  thu  rcault«d  in  liiffcrencc  of  t(<niporsture,  in 
ico  accumulation,  in  axial  vamtion  due  to  ooequal  altraction.  J*to- 
feswr  IlitchcoclE's  auggestioo  of  many  cauves  is  valuable  becaoM  it 
calls  attention  to  tho  posubiLity  or  probability  of  u  vairt  and  connected 
ring  of  Turiationji,  each  related  to  titc  other,  ko  that  ultinintrty  wo  can 
only  undenttand  thfi  facl«  as  illustrating  tbe  instability  of  tko  bono- 
gcneons  m  taught  by  Herbert  Spencer,  lint  the  oscillation  is  tnani- 
feated  in  so  many  other  ways  tliat,  even  when  it  fails  as  applied  to  a 
I  special  series  of  f;cological  facts,  wo  are  still  justified  in  believing  it  as 
an  trnderlying  truth  not  demonstrated  in  this  case,  owing  to  our  want 
of  definite  knowlodgc  concerning  the  glacial  period. 

Having  tlms  glanced  ut  matht-maticul  considerations,  we  now  paw 
to  the  identity  pervading  widely  different  phenomena.  In  addition 
to  this  law  by  which  exceptional  events  arc  fonnd  to  accord  with  a 
certain  average,  we  further  find  identity  in  various  kinds  of  action. 
When  the  Ico  on  the  river  is  rent  with  a  sound  like  the  booming  of 
L  cannon,  wc  detect  some  rcncmblancD  to  the  rumbling  of  an  e.irtbquake. 
ITencti  the  theory  may  be  that  the  mibterrwiean  sound  involves  the 
cracking  of  rooky  attata.  Tbe  motion  of  s  small  whirlpool,  of  •  tor- 
nado, of  tho  solar  eystem,  and  hypothetically  of  great  extents  ef 
Debnloiu  matter,  discloses  an  nndercnrrent  of  identity  indicating  that 
wo.aboald  not  value  the  event  in  itself,  but  tlic  wide  play  of  phenomena 
ao  repreaonted.  Wc  may  further  eonelndo  that  the  material  nnirencv 
as  far  as  ImowD,  is  of  value  as  ataoding  for  something  beaide  optical 
appearances  and  mechanism.  Aside  from  this  representative  valae^ 
concerning  sidereal  systems,  men  of  genius  may  disoom  direct  prseti- 
ea]  power  in  small  things,  as  in  the  following  instaneo  :  Watt  appltaa 
to  a  wider  use  the  lifting  power  of  steam,  as  seen  iu  tbe  upward  mo- 
tiou  of  a  tea-kettle  cover,*  and  Edison  applies  tbe  lessened  frielioa 
between  electrified  metal  and  rough  paper  to  the  general  purpose  of 
redacing  tho  friction  of  machinery — at  present  this  principle  is  used 
to  IncrcoAC  tbe  sounding  power  of  tho  telephone.  Many  things  appear 
trifling  becaoso  wo  fail  to  see  in  tlu-m  tbe  wonderful  analogies  await- 
ing disclosure  and  tlie  posHibilitii-n  of  development,  so  that  tack  of 
perception  or  combining  power  is  the  main  condition  of  our  helpless- 
ness in  the  presence  of  many  forma  of  material  action  or  phenomena. 

In  direct  opposition  to  the  idea  of  mastery  throngfa  knowledge  and 
continuous  effort,  wc  find  tho  belief  in  luck,  the  central  idea  of  which 
is  that  a  bios  in  our  favor  may  pcn-sdo  eronts.  The  notion  of  natural 
[  order  iu  events,  followed  regardless  of  persons,  subKtilutes  for  tbe  illu- 
[sion  of  luck  the  truth  of  a  mere  coincidence  between  what  wo  like  and 
I  what  results.  Such  favorable  coincidences  when  not  read  aright  have 
I  wrecked  the  lives  of  some  men  who  might  otherwise  have  developed 
iBMful  powers.  A  careful  study  of  such  a  fortunate  turn  of  events 
I  *  Tho  «tDi7  hu  been  diaertdilod,  but  tbe  IniUi  b  appUosbla. 
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reveaU  some  tmpkasant  but  irresistible  facts — that  a  BnstainGd  favor- 
able coincidcnrB  is  very  rarr  aniJ  likely  to  !«;  of  iloubtful  prrmancnt 
valnc,  becansc  there  is  not  a  proper  ilovcloirnifnt  of  piirsonal  quality 
wliercby  no  injury  will  result  from  prosperity.  The  fortunat«  peraon 
trica  to  aw'im  in  a  sea  of  new  oonditions  whicb  he  ban  not  rcacbed  by 
a  natoral  process  of  growth.  Th«  phrase  "  always  lucky  "  ia  open  to 
tiro  objections  not  easily  act  aside,  owing  to  the  profoniid  complexity 
of  evoDts :  that  tbo  person  may  have  skill,  tact,  agrccablcness ;  and  that 
there  may  b«  error,  owing  to  th<!  apcoiat  or  restricted  view  of  the  per- 
»on  judging.  Belief  in  luck  ia  directly  and  practically  objectionable, 
because  it  leads  to  gubmission  in  matters  requiring  action. 

Another  sin^lar  but  veeetitially  auperstJtioas  idea  at  times  gains 
eredeooe.  A  connection  between  two  events  in  afltrmed  Krongly  in 
pixvportion  to  lack  of  evidence,  or  it  is  a«»umed  that  an  event  bag 
iWDcaaary  relation  to  personal  welfare.  This  was  well  ilioatrated  by 
an  ooeorrence  ia  the  central  part  of  Illinots  daring  the  presidential 
cont«at  between  Lincoln  and  Douglaa.  Two  flag-stafTs,  about  two 
hundred  feft  high,  bad  been  pnt  up  in  the  Court-H(m,«c  Square  of  the 
town.  Juft  before  the  election  tbo  staff  in  honor  of  Dougliw  fell, 
owing  to  a  defect  in  (he  timber.  It  was  at  once  thought  that  thia 
forMhadowed  the  defeat  of  Douglas,  and  when  the  result  seemed  to 
verify  thb  prophecy  the  superstitious  impression  became  stronger  than 
ever. 

Oar  tendency  to  fill  the  nnknown  with  imposing  posubilities  ia  a 
natoral  and  perhaps  justifiable  effect  of  tlie  profound  mysteries  of  life 
and  being  whic-h  atimutale  our  cunoflity  and  imagination,  but  there  is 
absurdity  in  postulating  connections  between  flpecial  events  which  are 
mncb  better  explained  by  means  of  the  usual  physical  factors  and  the 
reason.  With  some  persons  tbo  supposed  relation  between  death  and 
tUfteen  at  tabic  seems  impressive,  becauxe  it  is  afsumcd  that  there  is 
iaterfcri-nci'  owing  to  unknown  laws  of  action  or  ajiKoctation.  It  may 
seem  incredible  that  any  well-educated  person  should  bold  this  belief 
acriously,  yet  beyond  the  shadow  of  a  doubt  it  has  influenced  many 
who  were  able  in  action,  if  not  in  dealing  with  questions  of  caosatton. 
Aa  death  ami  thirteen  at  table  are  both  quite  common,  it  follows  that 
the  concentration  of  attention  upon  this  or  any  usual  number  must 
result  in  the  observation  of  many  coincidenees.  An  absenec  of  the 
cmncidence  is  easily  overlooked,  because  the  allowance  of  one  year  for 
the  death  to  occur  causes  the  prophecy  to  be  forgotten.  The  discloeore 
of  this  or  any  other  cnasal  connection  at  once  deprives  the  superstitions 
idea  of  its  assumed  ralno.  This  is  evident  in  a  like  instance  if  wt 
nuiouun  that  Kptllingult  has  rcLttion  to  calamity  because  it  indicates 
esrelesmcM  and  nervonsnfcw.  Nature  never  overlooks  carelessness, 
and  nervon-sness  may  arise  from  consciouRness  of  impending  trouble ; 
liene«  stattJitica  might  show  (if  we  could  eliminate  other  influences) 
Um  pcnons  wbo  spill  salt  or  upset  things  are  more  liable  to  disaster 
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thia  otben.  Tliu  r«j«otioD  of  a  natural  cause  ia  nnfontmat^  bficaiue 
it  is  one  fonn  of  the  belief  that  an  imaf;ined  relation  i>  objective  It 
ia  usniniDg  that  ao  event  will  Deccsgnril}'  conform  to  a  prD]>bocy  madv 
entirely  vithoat  rcMonablo  data.  George  Eliot  pointed  out  UiIh  ab- 
Hpnc«  of  reaiion  hj  Having,  in  olTvct,  that  Rome  people  are  surprised  at 
tli«  prLttcnct:  of  un  evil  wtittib  they  bare  done  everything  to  prodnec, 
and  at  the  abaence  of  a  wisbed-for  result  which  tliej  have  dooe  nothing 
to  attain. 


FEMALE  EDUCATION 


FROM  A  MEDICAL  POINT 
VIEW* 


Bt  T.  a.  CLOOStON,  U.  D. 

THKRE  are  a  good  many  reasons  why  physicians  should  have  opin- 
ions about  the  education  of  youth  r»ther  diSerent  from  thoM  held 
by  most  of  the  public  and  of  the  professional  educators.  Their  whole 
art  is  founded  on  tbo  study  of  tbe  human  being — bia  bef^nning,  his 
development,  bis  course,  bis  decay,  and  his  death.  All  his  structares 
and  all  hi*  functions  are  carefully  inquired  into.    A  doctor  muat  now 

^Adays  be  a  phyj<iologiat,  and  a  pbyaiologiat  includes  the  menial  as  well 
I  tbe  bodily  functions  of  man  in  his  range  of  inquiry.  In  fact,  it  is 
one  of  the  pecalianlioa  of  the  physiological  mode  of  studying  huinas 
nature  that  man  is  looked  on  as  a  whole — body  and  mind  together — a 
unity,  in  which  they  can  not  bo  studied  apart  from  each  otltor.  Tben 
the  jir.vttcal  aims  of  mo<lcni  medicine,  founded  on  tbb  enlarged  stndy 
of  man,  an  g<^ttii)g  to  bo  more  and  more  concentrated  on  measures 
for  the  prevention  of  diseaaea,  and  not  merely  t<yr  their  cure.  To  pre- 
vent disease  one  must  control  tbe  conditions  of  life.  £apecially  in 
youth,  when  the  human  being  is  most  amenable  to  tofluooccs  for  good 
and  evil  Uiat  alTect  the  whole  future  life,  must  one  regulate  tbe  con* 
ditioas  of  life,  if  bealtJi  is  to  bo  preserved.  Tbe  doctor  finds  that 
health  means  far  more  than  a  good  digestion.  It  means  a  conscioas 
'  of  well'being  all  over,  contentment,  power  of  work,  c.npacily  to 
evil  intlucnceci,  and,  to  some  extent,  good  morality.  It  mraos  a 
■onud  mind  in  a  sound  body.  Tbe  process  and  the  method  of  educa- 
tion undoubtedly  influence  health  strongly.     If  tbe  educator  has  dam- 

'aged  tbe  health,  the  doctor  is  expected  to  put  it  right.  An  important 
part  of  the  physician's  duty  is  to  study  the  sum-total  of  a  man's  heredi- 
tary tendencies,  and  his  bodily  weak  or  strong  points,  what  is  com- 
monly called  his  constitution.  He  finds  that  education  in  many  of  its 
modem  forms  may  W  cither  a  most  bclpfol  or  a  most  diingorous  pro- 
cess to  many  cons  ti  tut  ton*.     In  fact,  the  modem  physician  is  rather 

■  LcQlan  ddircrcJ  al  tb*  FttaoiopUcal  lutilaUon  of  Bdlabnrgb,  Kvmber,  1881 
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disposed  to  Bet  Dp  u  the  skilled  engineer  of  tbe  hnman  mactiiao,  aud 
tbe  authoritative  exponent  of  iu  proper  trvjitmvnt  in  all  its  depart- 
ncDto,  both  wbcn  it  i«  wurliing  rightly  an  well  nt  when  it  goes 
wrong. 

A  careful  study  of  the  qiislitiea  and  capacities  of  one's  material  in 
the  very  first  thing  to  be  done  before  determiaiDg  (he  weu-  and  t«ar 
to  vbich  it  is  to  be  sabjected,  or  arranging  tbe  work  it  is  to  do.  This 
is  a  iioniparaUvely  easy  matter,  when  an  ordinary  machine  is  to  be 
nude,  however  complicated.  The  iron  and  the  stwel  of  th«  locomotiro 
can  be  moat  aciiuralnly  tctitcd.  Yet  all  prudent  engineers  allov  an 
enormous  margin  for  oasualtiea.  The  actual  strain  put  on  ia  not  half 
of  what  the  machinery  could  really  bear.  Who  would  eubject  tbe 
plates  of  a  boiler  to  a  pressure  jast  up  to  their  bursting-point?  Ka- 
tnre  in  her  mechanics  uanaJly  inak<^)t  much  mure  allowance  than  engi- 
neors  do.  The  heart  of  an  animal  could  Mnd  five  lim«  the  amount 
of  blood  that  it  has  to  prop«l  at  twice  the  rate  of  the  normal  blood- 
corrent.  The  arterial  pipes  that  coDt^n  and  conduct  the  blood  to  tbe 
extremities  are  of  suflieient  thickness  and  strength  to  resist  five  times 
tbe  pressure  put  on  them  day  by  day.  The  stomach  in  a  healthy  man 
bas  nsnally  the  power  of  digesting  twice  or  tJirice  the  amount  of  food 
really  needed  for  nourishing  the  body.  Woe  betide  lh«  dincrft-out,  if 
it  stopped  abort  just  at  the  point  when  enoogh  for  Nature's  wants  bad 
been  digested  1  This  principle  of  having  a  reserve  of  spare  power 
beyoDi]  tho  ordinary  daily  needs,  only  to  be  called  into  operation  on 
rare  and  special  occMJonit,  is  Nature's  principle  throughout  tho  whole 
i«gioti  of  life.  She  scatters  seeds  by  the  million  where  tbouaands  only 
can  grow. 

There  is  a  law  of  Kature,  too,  that  lies  at  the  very  root  of  tbo  prin- 
ctpln  1  am  going  to  advocate  to-nigbt.  It  is  this,  that  every  ItTing 
being  Iiaa  from  its  birtli  a  limit  of  growth  anil  development  in  alt  dtreo- 
tioDS  beyond  wbich  it  can  not  powibly  go  by  any  amount  of  forcing. 
Han  can  not  add  one  onbit  to  his  stature.  The  blacksmith's  arm  can 
not  grow  beyond  a  certain  limit.  The  cricketer's  quickness  can  not 
be  increa8e<l  beyond  this  inexorable  point.  'Jlic  thinker's  effort  can 
not  extend  further  than  this  fixed  limit  of  brain-power  in  each  man. 
This  limit  ia  6ied  at  different  points  in  each  man  in  regard  to  hia  Tari- 
one  powers,  but  there  im  a  limit  beyond  which  yon  can  not  go  in  any 
direction  in  each  faculty  and  organ. 

The  capacity  for  being  educated  or  developed  in  youth,  tbo  recep- 
tive capacity  of  each  brain,  is  definitely  fixed  as  to  each  brain  of  each 
young  man  and  woman. 

Tben  the  important  laws  of  hereditary  transmission  of  weakoesfles 
and  pfcniiarities  anil  strong  points  must  be  studied  and  kept  in  mind, 
M  Cir  M  we  know  them,  by  the  educator  of  yontb.  To  bear  some 
persons  talk,  you  would  imagine  that  every  youth  and  maid  had  a  con- 
nitation  as  free  from  faults  and  weak  points,  and  as  little  liable  to  go 
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vroitg,  xa  \  fortj-nbilltng  watch.  Kothing  U  more  cenatn  than  tint 
flveijr  man  and  woman  in  likv  ibeir  progeniton  in  Uie  tnnin.  It  takes 
g«nfiratioDfl  for  nL*w  couditiunH  of  lifv  to  eradicate  berediUrf  p«cDl- 
uiritlei,  and  then  tbey  are  always  tending;  to  come  back.  Tbeae  ber«di- 
tary  peculiarities  in  y oath  are  mostly  not  Ken  as  actualities  that  can 
be  pointed  ont  and  proved  to  oxist  by  any  outward  signs.  They  exist 
as  potent ialitiea  only,  and  oomc  out  as  actual  me-iururablc  and  ascertain- 
ablo  fact«  at  certain  ages,  or  under  certain  condiuons.  A  young  man 
«bo  inherits  goat  strongly  nuy  for  ibe  first  fire-aod-tweDty  yearv  of 
his  life  bo  absolutely  free  from  any  trace  of  the  disease.  Yet  we  arc 
irarrant4-d  in  inferring  that  something  i«  there  which  must  be  taken 
into  account  in  the  diet  and  conditions  of  life,  if  wo  wish  to  oontraet 
and  eradicate  the  tendency.  Many  nervous  diseases  and  conditions 
are  Uic  most  hereditary  of  all,  and  we  have  good  reaaon  to  tliink  that, 
in  those  subject  to  them,  the  conditions  of  life,  and  the  treatment  to 
which  the  brain  and  the  rest  of  the  nerrous  system  arc  subjeeted  dur> 
ing  the  period  of  the  building  of  the  ooustitution — that  is,  during  ado- 
lescence from  thirteen  to  twcoty-fiTO — are  of  the  highest  importance 
in  hastening  and  acc<!n tutting,  or  retarding  and  lexscning,  those  nerr- 
ooa  peculiarities.  The  problems  of  the  bervdilary  trHOHiniMJon  of 
qualities  and  tendencies  to  disease  are  some  of  the  most  wonderful  in 
nature,  and  they  are  as  yet  by  no  means  clearly  elucidated.  Many  of 
them,  as  yet,  can  not  bo  brought  under  any  law.  In  our  present  state 
of  physiological  knowledge,  it  is,  for  instance,  a  <iuitc  inconceivable 
thing  wlutt  takcA  place  when  we  have  two  generations  of  perfectly 
healthy  persona  intervening  between  an  insane  great-grandmother  and 
an  insane  great-grandchild.  The  grandparent  and  the  parent  carried 
something  in  their  constitutions  which  was  never  appreciable  to  na  at 
alL.  Yet  it  was  there  just  as  certainly  as  if  it  had  broken  out  as  a  dis- 
0M&  It  is  one  of  the  futtire  problems  of  physiology  and  medicine  to 
^  dedooo  the  exact  laws  of  heredity  in  living  bdngs,  and  to  counteract 
the  evil  hereditary  tendencies  through  conditions  of  life.  To  do  tlM 
latter  we  shall  undoubtedly  have  to  begin  early  in  life,  and  we  shall 
have  to  control  the  education  especially,  and  make  it  conformable  to 
Nature's  indioAtions,  laws,  and  conditions. 

Another  law  of  living  beings  to  bo  kept  in  mind  is  this :  There  Is 
a  ceriAin  general  energy  in  the  organism  which  may  be  used  in  many 
directions,  and  may  take  different  fonos,  such  as  for  growth,  nutrition, 
muscular  force,  thinking,  feeling,  or  acquiring  knowledge,  aooordtng 
as  it  is  called  out  or  needed.  But  its  total  amount  is  strictly  Umtt<-d, 
and  if  it  is  used  to  do  one  thing,  then  it  is  not  available  for  another. 
If  you  use  the  force  of  your  steam-engine  for  generating  electricity, 
you  can  not  have  it  for  sawing  your  wood.  If  you  have  the  vital 
energy  doing  the  work  of  building  the  bones  and  ntnscles  and  brain 
during  the  year  that  a  giri  grows  two  inches  in  height,  and  gains  a 
stone  in  weight,  you  can  not  have  it  that  year  for  tbe  ocqaiaitlon  i>f 
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kaowUdge  and  for  ttndy.  If  bjr  nndue  pnmurc  jom.  do  call  Dp  and 
qso  for  edueatioa  th«  energy  that  ought  to  go  toward  growth  and 
ittiengtlteDijig  tbe  body,  you  produce  a  ta\a\\  and  unhoaltfay  spccEincii 
of  humanity,  just  Uk«  those  plants  which  h&ve  had  their  floven  un- 
duly  forced,  and  are  deficient  Id  bulk  aod  hardineee,  and  will  not  |>ro- 
dooe  >e«d.  Nature  dit;[>OM«  of  her  onergto  tn  a  human  being  in  due  f 
proportion  to  llio  want*  of  caoh  organ  and  factiUy.  Thero  ia  a  nat- 
ural aod  hannonious  relation  which  cacb  beant  to  the  other.  Tliis  re* 
btbA  ia  different  in  different  persons,  and  at  different  periods  of  life, 
Tbe  plovman  takes  up  most  of  bis  energy  in  muscular  effort  and  in 
tbe  repair  of  waste  muscle,  and  he  has  little  left  for  thinking.  I'hc 
Audent  uses  his  ap  in  the  mental  cSorl  of  his  brain,  and  has  little  left 
for  UeAvy  masoulsr  work.  No  doubt  Nature  is  Komctinicit  prodigal  of 
emrgy,  and  provideH  enough  for  tlic  liigh-prcuuro  workttig  of  both 
the  brain  and  (he  mtuclea  in  some  cases.  But  iIuh  is  not  the  rule,  and 
•bould  not  be  assamed  at  applicable  to  many  ])crson8.  At  tbe  differ- 
ent perioda  of  life  Natore  uses  np  her  available  energy  in  different 
ways.  8bo  allocates  it  in  babyhood  chiefly  to  body-growth,  in  early 
girlhood  partly  to  growth  and  partly  to  brain  dcrelopmcnt ;  in  adoles- 
oenc«,  the  |>eriod  of  which  I  am  to  speak  chiefly  to-night,  her  effort 
ii  evidently  to  complete  the  building  up  of  tbe  alructures  everywhere, 
to  bring  to  full  development  the  various  functions,  to  strengthen 
aad  barmoniao  the  whole  body  and  the  brain,  so  that  they  shall  be 
abte  toprodnco,  and  do  in  the  »u«!coiling  years  of  full  maturity  all  that 
tbey  are  capable  of.  It  is  certainty  not  a  period  of  production,  but  of 
aoqnisitioiL  If  tbe  original  constitution  derived  from  anncstry  has 
been  good,  if  the  conditions  of  life  in  childhood  have  been  favorable, 
if  tlie  education  has  been  of  the  right  kind,  developing  the  whole  being 
in  all  her  faculties  equally  and  harmoniously  after  Nature's  plan,  and 
if  tin  period  of  adotcsocnc*  boa  eixtwncd  and  completed  every  organ 
ud  «v«ry  faculty,  no  faculty  beJng  unduly  called  on  to  the  impov- 
erisboiwit  of  tbe  others,  then  we  expect,  imd  indited  muHt  have,  a 
voouB  in  health,  vhicb  means  happiness,  wilh  the  full  capacity  for 
work,  for  production,  and  for  resisting  hurtful  influences,  and  for  liv- 
iag  ber  allotted  time.  But  this  can  only  result  from  a  harmonious  and  /* 
kMltby  (tevttoprnetti,  which  wo  may  take  ft*  tbo  physician's  word  to 
iMOte  education  in  his  sense.  It  can  only  rosult  from  regarding  tlio 
vanaa  as  a  nnlt,  body  and  mind  inseparable  ;  it  can  only  result  from 
ftaedneator's  efforts  Iwing  on  tbe  lines  of  Nature's  facts,  and  Nature's 
iwttonlta.  and  Nature's  laws. 

Aooiher  fact  in  regard  to  the  vital  energies  and  forces  of  the  hu- 
Bun  body  b  this  :  That  you  may  use  np  by  an  nndito  push  and  press-' 
trt  U  on«  lime  of  life  the  power  that  ought  to  have  been  spread  out 
«teT  long  periods.  We  see  this  daily  in  men  who  have  had  trying  or 
«scxcit4^  Uvea  and  occupations.  Some  of  them  wear  out  soon,  and 
gnw  oM  soon,  and  are  old  men  with  no  energy  or  vitality  Mt  at  Bfty. 
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What  you  pat  into  oa«  period  of  life  yon  vant  at  auotlier.     If  with 
^  ten  tons  of  co&l  in  the  tender  yon  keep  your  looomotive  running  at 
w  sixty  miles  an  boar  for  llie  first  (wo  hours,  you  do  not  expect  it  to  do 
thiR  for  long.     Each  period  of  life  has  itt  peculiar  forces  and  «nerg»ei 
In  which  it  is  Kp«oialIy  rich.     In  adolcec«nce  tb«  strong  poicita,  mental 
and  bodily,  are  very  marked.     I  ahall  specially  allude  to  th«m  by-and- 
by.     It  is  EDflicieot  to  say  hero  that  they  are  not  thinking  or  Jntenw 
repression  of  all  the  general  energies  so  as  to  concentrate  them  in  men- 
tal work.    This  may  be  done,  but  the  question  is,  Is  it  well  to  do  itP 
Docs  it  make  life  more  coraplcio  and  happy  to  do  so,  looking  at  lif«aa 
a  wboUT    A  phyiiiciitu,  lik«  a  philosopher,  must  look  on  Itfc  from  the 
eradle  to  the  grave,  not  on  one  portion  of  it  only,  aa  the  educational- 
■  ist  is  perforce  obliged  to  do,  having  nothing  to  do  with  it  afterirard. 
pi.4ke  many  architects  and  contractors  building  our  bouus  for  ua,  they 
turn  out  an  article  finished  up  to  the  sieadard  of  the  time,  and  then 
hand  it  over  to  you.     They  never  si-«  it  again.     Ita  future  does  not 
■«ODoen)  them  much.     I  have  often  proposed  that  your  architect  and 
contractor  abonld  be  bound  to  come  and  look  at  your  bouse  every  five 
yean  for  the  first  twenty,  and  should  get  certnin  deferred  payments 
vM  thu«  periods  according  as  the  irork  is  standing,  and  no  defects 
"^dGTcloping.      So   I  would  have  Uio  educstor'a  rrpntatioa   depend, 
itotofl  wtial  he  has  turned  out  at  twenty^me,  but  on  the  rvault  at 
'forty  or  lifty  or  sixty.     Education  ia  a  preparation  for  the  work  of 
life,  not  a  thing  that  is  good  in  itaelf.     If  it  has  helped  life  to  be 
healthy,  happy,  successful,  and  long,  then  it  has  been  good ;  if  in 
any  di^gree  it  has  canaed  disease,  unhappiness,  non-suoecs««  then  it  ha* 
been  bad. 

There  is  another  vital  fact  in  the  constitution  of  human  nature  that 
needs  to  be  taken  into  account — at  least  I  for  one  believe  it  to  bit  a 
fact.     It  is  thia,  that  one  generation  may,  by  living  at  high  pressure, 
^or  under  specially  unfavorable  conditions,  exhanst  and  use  up  more 
than  its  rhare  of  energy.    That  is,  it  may  draw  a  bill  on  jMMterity,  and 
transmit  to  the  next  generation  not  enough  to  pay  it.     I  believe  many 
■of  ns  are  now  having  \\a\  benefit  of  tlie  calm,  unexciting.  lasy  Uvea  of 
our  forcfntiier*  of  the  laal  generation.     They  etored  up  energy  for  na ; 
-now  we  are  using  iL    The  question  is.  Can  we  begin  at  adolescence, 
work  at  high  pressure,  keep  this  up  during  our  Uvea  (wkioh  in  that  ease 
will  be  on  an  avera)^  rather  short),  and  yet  transmit  Co  onr  posterity 
Lanongh  vital  energy  for  their  needs  ?     How  often  it  has  happened,  in 
Pifae  history  of  the  woHd,  that  people  who  for  gennrations  have  exhib- 
ited BO  special  energy,  blate  out  in  tremendous  bumu  of  nattoaa) 
^enataeM  for  a  lime,  and  then  atmoot  die  out !     Hie  Tartan  under 
PGeogbis   Khan,  the  Turks  when  tboy  orcnwed  Europe,  the  Arabs 
when  they  conquered  Sp.iin,  arc  cxaniploa.     We  must  take  care  that 
this  docs  not  happen  to  us.    How  often  we  see  a  quiet  country  family, 
that  has  for  geucrnliooa  led  quiet,  humdrum  lives,  suddenly  prodnoe 
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one  or  two  great  men,  and  then  relajMC  into  gntatcr  obacurit}'  tbut  be- 
fore, or  become  degcnenUe  and  die  out  altogether  1 

Another  fa«t  in  the  body  and  mind  historj-  of  human  beings  is  thia, 
that  tbero  ar«  certain  physiological  eras  or  periods  in  life,  each  of 
wbieb  has  a  certain  moaning,  llie  chief  of  tiuch  eran  are  childhood, 
puberty,  adolfMceooo,  maturity,  the  climacteric,  and  Heuility.  We  have 
to  aN«rtain,  Wlial  do«s  Nature  mean  by  tlieae  eras  t  What  doea  it 
MriTa  to  attain  to  in  esob  period  f  What  are  the  ideal  conditions  of 
Moh  f  No  one  of  these  periods  can  be  stadied  from  a  bodily  point  of 
view  alone,  or  from  a  mental  point  of  view  alone.  They  mnsl  be  to 
gsrded  from  thu  pobt  of  view  of  the  whole  living  being,  with  all  its 
powers  and  faculties,  bodily  and  mental.  Not  only  so,  but  in  most 
OSM*  the  inherited  weAkneaaea  most  be  taken  into  account  too.  Those 
«ru  of  life  can  not  b«  fully  ondentood  looked  at  with  reference  to  the 
iadiridual.  Their  meaning  is  only  seen  wfaon  tbe  social  life,  the  an- 
oaaml  life,  aod  the  life  of  tbe  fatnre  race,  arc  all  taken  into  account. 
And  thia  b  what  makes  aome  proper  attention  to  those  eras  so  very 
important  from  the  social  us  well  lu  the  pbyHician's  point  of  view.  If 
they  are  not  understood,  and  so  are  misinauaged,  not  only  tbe  individ- 
nal  sufTert,  but  society  and  tbe  race  of  tbe  future.  Particularly  the 
era  of  adolescence  is  important,  for  it  is  the  snmmer  ripening  time  in 
the  Tital  history.  If  the  grun  is  poorly  matured,  it  is  not  good  for 
dther  eating  or  sowing. 

Such  is  the  physician's,  or  perhaps  I  should  rather  say  the  pbysiolo- 
gist's,  way  of  regarding  a  woman,  her  developmcut,  and  bor  education. ' 
It  ia  because  wo  do  not  think  the  average  parent  and  the  profcssioDal 
ednetttor  m  tbe  technical  sense  always  t-ike  this  wide  view,  but  that 
tbe  professiooal  enthusiasm  of  the  latter  takes  account  of,  and  tries  to 
cntlivaie,  one  set  of  faculties  only,  rii.,  the  mental ;  becsiii'e  we  think 
tbe  public  mind  ia  getting  to  regard  as  all-important  io  fc-malG  educa- 
tion what  we  think  is  not  so  important,  and  so  to  take  little  account  of 
what  we  regard  as  of  supreme  importance  to  the  individual  and  to  the 
rue — TIC,  the ooDStitution  and  the  health — that  I  think  that  the  pbysi-  ' 
olofieal  view  of  female  education  should  be  brought  forvrard  :[iid  pre- 
srat*d  to  the  public  mind  more  frc<]uenlly  than  iif  the  case ;  while  tlio 
bsd  results  Id  after-life  of  disregarding  Nature's  laws,  as  these  result* 
eone  under  tbe  notice  of  tbe  physician,  should  be  strongly  and  clearly 
faroQght  before  the  general  ma«s  of  parents  and  educatoni.  It  is  not  a 
matter  that  concerns  tbe  phynician  and  bis  immediate  patient  only.  It 
cowMTos  the  whole  of  the  people. 

I  dull  now  enter  more  into  detail  in  illustration  of  tbe  general 
prfaieiplee  I  have  mentioned,  as  applied  to  that  period  of  the  life  of  a 
youDg  woman  when  the  chief  part  of  her  education  ia  going  on.  I  am 
not  going  to  speak  much  of  the  period  of  childhood,  or  up  to  the  age 
e(  thirteen  or  eo.  Before  that  time  it  is  no  doubt  important  that  edu- 
oiioB  should  be  conducted  on  physiological  principles,  with  due  regard 
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to  the  growth  of  the  whole  organUm,  and  therefore  without  too  many 
hoars  of  mental  work,  with  plenty  of  play  and  rest,  and  in  well-ven. 
tilated  eohool-rooRu.  During  tho  period  of  childhood  few  girls  will 
OTorwork  tbonisclvcft.  If  it  i*  done,  it  vt  by  ontatdc  prcegure,  and  any 
bad  effcoU  are  usaally  temporary,  and  easily  got  over  by  a  little  leet, 
and  a  good  holiday  in  tho  country. 

The  era  of  adoIe»cenc«  is  one  of  the  greatest  im)>orlauc«  from  a 

[.bodily  and  mental  point  of  viow  in  yonng  men  and  women,  but  e*pft- 
Jly  in  the  latter.  Bo<Iily,  the  child  cats,  sleeps,  grows,  plays,  and 
doea  what  Hhc  is  told.  Life  liaa  no  HcrioiivDes*.  Kvcrything  in  the 
body  and  mind  is  inchoate  and  unformed.  Nothing  indieatpn  perma- 
DflDoe.  There  are  great  and  constant  moKular  energy,  noiitt^  souad 
do«p>  quick  digestion.  The  delights  of  life  consist  in  sweeta  and 
gsmct),  the  imagination  in  ithallow,  tho  afFections  are  instinctive,  "  char- 
acter" is  naitoont ;  there  in  no  morality  in  any  corroct  fcnsc,  and  no 
real  religious  sentiment.  There  i*  little  liability  to  d«-voiu  discMca  cx> 
cept  those  affecting  the  mnaonlar  aystem  ;  there  are  no  neuralgias,  no 
liability  to  mental  diseases,  and  most  other  diseases  are  abarp  and  soon 
over.  It  is  very  different  with  the  girl  when  adolescence  commences. 
Then  bodily  enerj^es  of  a  new  kind  begin  to  arise,  vast  tracts  of  brain 
)uit«  uniim-d  before  are  brought  into  a^^tiro  cxerciae.  Tlic  growth 
sumca  a  different  direction  and  type-,  awkwardness  of  movement  be- 
oomea  possible,  and  on  the  other  hand  a  grace  never  before  attaiu3l4« 
can  be  acquired.  The  bones  begin  to  cohere  and  solidify  at  their  enda, 
and  the  soft  cartilage  joinbgs  to  get  firmer.  The  tastes  for  food  and 
drink  often  change.  Bread  and  butter  and  sweets  no  longer  satisfy 
entirely.  Stronger  and  more  stimulating  fowlit  are  craved.  Tho  tsax- 
riage  and  walk  change.  Tho  linos  of  beauty  bogin  to  develop.  Bat 
the  mental  cluuiges  arc  even  more  trtriking.  All  that  is  specially  char- 
arterifitio  of  woman  begins  to  appear ;  childish  things  are  put  away  ; 
dolls  DO  lonjier  give  pleasure.  For  the  first  time  distinct  indiridoal 
mental  peculiarities  show  themselves.     The  effective  portion  of  the 

-mental  nature  begins  to  assume  altogether  new  forma,  and  to  aoqoit* 
a  new  power.  Literature  and  poetry  begin  to  be  undcntood  in  a  vague 
way,  and  the  latter  often  becomes  a  passion.  'Ilie  imagination  becoraea 
strengthened,  and  is  directed  into  different  channels  from  before.  The 
sense  of  right  and  wrong  and  of  duty  becomes  then  more  active. 

'Morality  in  a  real  sense  ispofslbte.  A  sense  of  the  seriousness  and 
reaponsibility  of  lifo  may  bo  said  then  to  awaken  for  the  6r«t  time. 
T1i<e  knowledge  of  good  and  evil  is  acquired,  llie  religious  instinct 
arises  then  for  the  first  time  in  any  power.  Uodesty  and  diffidence  in 
cortain  circumstances  are  for  the  first  time  seen.  The  emotional  natnra 
iicquires  depth,  and  tenderness  appears.  The  real  vventa  and  posu- 
bilities  of  tlio  future  arc  reflected  in  vague  and  dream-like  emotions 
and  longings  that  have  much  bliss  in  them,  but  not  a  little  too  of 
seriousness  and  difficulty.    The  adolescent  feels  instinctively  that  ^ 
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las  DOW  entered  a  luiw  countty,  tbo  fac«  of  wlitcli  Jilic  does  not  know, 
anx  which  may  he  full  of  good.and  happiness  to  bcr.  Tbe  rooAoning 
r&onltjr  ftcqtiirea  more  bAckbooe,  but  is  as  yet  the  slave  of  the  instiucM 
uiil  the  emotions.  A  conception  of  an  ideal  In  anything  is  then  a^ 
tainable,  and  the  Ideal  \*  very  apt  to  take  tlic  place  of  tbo  real,  'llie 
relations  and  fedings  toward  the  other  sex  utterly  oliange,  and  the 
cliange  makes  its  Kubjoot  liable  to  tremendous  emotional  cataclynnis, 
that  may  utterly  orcrmaster  the  r«st  of  the  mental  life.  There  h  a 
•iibjvctive  egoism,  and  ofteu  ecllishneu,  lending  townrd  objective 
dualism.  There  it  ntwlntc  aolion  from  instinct,  and  there  is  a  tond- 
enoy  to  set  at  defiance  calculation  and  rcaiwn.  All  \\iwi  changes  go 
hand  in  hand  with  bodily  change«  and  bodily  development.  There  is 
a  dtrcet  action  and  interaction  betveen  body  and  mind,  all  through. , 
Accompanying  all  these  there  are,  when  health  is  present,  a  constant 
ebullition  of  animal  spirits,  a  joyoaa  feeling,  a  pleasure  in  life  for  ita 
own  sake,  and  tbcro  is  a  craving  for  light  and  beauty  in  something, 
There  should  not  only  be  enough  energy  in  tbo  body  and  mind  to  do 
work,  but  there  should  be  some  to  spare  for  fun  and  frolic,  which  ia 
just  Nature's  pleasant  way  of  expending  vital  force  that  is  not  needed 
at  the  time  for  anything  else. 

For  the  origiaation,  for  the  gradual  evolution  of  all  these  mental  ■ 
changes  into  perfect  womanhootl,  Uierc  arc  needed  corresponding  bod* 
ily  dorelopmcnts.     Without  these  we  iihuuld  have  none  of  those  mar- 
velous  mental  and   emotional  phenomena  properly  evolved  and  de- 
veloped.   If  the  health  is  weak,  the  nutrition  poor,  the  bodily  functiona' 
disordered  and  imperfect,  and  the  ncTTOus  force  impaired,  we  are  liable 
to  h&ne  tli<i  whole  feniiniue  mental  development  arrested  or  distorted. 
If  nndoe  oalla  arc  miulc  on  the  nervous  force,  or  the  mental  power,  , 
or  tbo  bodily  energies,  the  perfection  of  nature  ean  not  bo  attained, 
and  womanhood  is  reached  without  the  oharaclerislic  womanly  quali- 
uee  of  mind  or  body.    The  fair  ideal  is  distorted.     ITie  girl  student  ■ 
who  has  concentrated  all  her  force  on  cramming  book  knowledge, 
neglecting  her  bodily  rei^uiremenls  ;  tho  girl  betrothed  who  has  boon 
allowed  to  fall  tn  love  before  her  emotiunal  nature  was  largely  enough 
devdopcd  ;  aad  the  girl  dnidge  who  h.-w  been  exhaurtied  with  phyucal  ' 
labor — all  alike  are  apt  to  suffer  the  effects  of  an  inharmonious,  and 
Iberefore  an  unhealthy,  mental  and  bodily  constitution.    The  body 
and  the  mind  go  in  absolute  nnison,  just  as  the  blush  on  the  maiden's 
cheek  eomes  and  goes  with  emotion,  as  the  brightness  and  mobility  of 
her  features  go  with  mental  vivacity  and  happincM. 

All  thuMe  mental  ami  bodily  changes  are  not  sudden,  twr  fully 

K]>lcted  and  brouglit  to  perfvetion  at  once  ;  it  takca  on  an  averaga 
I  ten  to  twelve  years  before  ihcy  are  fully  completed.  Ail  that 
time  they  are  going  on,  and  during  that  time  there  is  an  immense 
strain  on  the  constitution.  All  that  time  the  whole  organic  nature 
ilin  a  state  of  what  we  call  instability:  that  is,  it  is  liable  lo  boupwi 
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in  iu  irorlctng  by  slight  miwea.  The  calla  on  the  inhereot  vital  energy 
Co  carry  on  and  to  brin;;  to  the  harmopiouB  perfection  of  full  woman- 
hood all  tbcM  combined  bodily  and  mental  qnalitics  I  have  referred 
to,  during  thvHe  t«n  or  twelve  y«ars,  »  very  great  indeed. 

Wc  pfayBidana  maintain  that  tlii«  p4>riod  ia  one  of  momrntoug  im- 
portance, and  we  have  good  r«a*on  to  know  this,  for  we  art!  oft«n 
called  on  to  tr«at  diseases  that  arise  then,  and,  baring  originated  then, 
have  been  fully  matured  afterward.  Tbe  neks  and  the  dangers  to 
body  and  mind  an:  then  very  great  indeed.  We  eonnt  it  a  f«arfnl 
riKk  to  run,  not  merely  that  actual  diKeaKc  should  be  brought  on,  bat 
that  a  girl  capable  of  being  developed  into  a  healthy  and  happy 
woman,  with  a  rounded  feminine  constitution  after  Nature's  type — the 
L  only  type  that  socares  happiness  and  satiafaction  to  a  woman — sbonld 
I'by  bod  management,  misdirected  odaration,  or  bad  conditions  of  life, 
IjTOW  into  a  distorted,  uiiuamral,  and  therefore  unhappy  womxn,  wbo 
rean  not  get  out  of  the  life  that  she  liaa  only  to  live  once  all  that  it  is 
capable  of  yielding  her.  Like  all  the  other  physiological  eras  of  life, 
that  of  adolescence  only  comes  once.  If  the  developing  proceaa,  which 
is  iia  chief  characteristic,  ia  not  completed,  then  it  is  missed  for  life. 
Whatever  \»  done  then  ia  final ;  whatever  is  left  undone  is  also  final. 
If  a  woman  in  not  formed  at  twenly-fivc,  the  chaoees  arc i>he  will  nev«T 
be  so  ;  if  she  ia  not  healthy  then,  lOie  probably  will  not  be  so,  ^Vlio 
in  his  senses  can  deny  that  it  is  far  better  for  nineteen  women  out 
of  twenty  to  be  healthy  than  to  be  intellectually  well  educated  f  No 
accpiirements  of  knowledge  can  poanbly  make  up  for  health  in  after- 
life. There  is  an  organic  happiness  that  rocs  only  with  good  health 
and  a  harmoniously  constituted  body  and  mind.  Without  that  or- 
Miuiic  bappineas  life  b  not  worth  having.  CbMrfnlncss  is  one  of  tbo 
^c«t  outward  signs  of  this  perfect  health,  and  what  woman  baa  not 
missed  her  vocation  in  the  world  who  ia  not  cheerful  ?  A  general 
sense  of  well-being  is  the  best  conscious  proof  of  perfect  health.  It 
anderlte«  all  enduring  happiness.  It  means  good  and  harmoniouB  de- 
velopment of  mind  and  body,  properly  working  functions,  and  aatis- 
ficd  organic  Deed*.  Any  method  of  education  that  impairs  this  man 
be  bad  and  one-adod. 

Here  it  may  be  neccwaiy  to  corrc«t  a  too  common  notion  that  the 
brain  only  subserves  mental  work.    To  hear  the  common  expression 
"  brain-work,"  one  would   imagine  that  muscular  exercise,  ordinary 
L-tmployments,  and  digestion,  could  go  on  williout  the  brain's  working 
'  at  all.     No  idea  could  be  more  mistaken.    The  brain  is  a  most  com- 
plicated organ  in  stracturv  and  function,  that  regulates  tbe  working 
of  every  portion  of  tbe  body,  that  has  certain  portions  of  it  devoted 
to  motion  and  feeling,  and  passion,  and  digestion,  and  body-growth, 
and  nutrition,  etc    It  is  the  one  organ  that  dotninatcs  all  the  othen, 
I  regulating  and  barmonixing  ail  their  functions.     If  one  side  of  it  ia 
Ijnjured  during  growth,  the  opposite  side  of  tbe  body  ia  left  stunted 
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and  partially  paralysed,  u  well  as  the  mcDtal  power  weakened.  If 
UDdue  calls  are  madeoo  one  part,  the  other  portions  Buffer.  Now  this 
woodroua  and  •«  yet  only  partially  known  organ  has  grovm  moat  of 
ite  growth,  in  »  f ar  aa  mere  bulk  \»  coDCcmcd,  \>y  the  tiin«  adoleeoeoc* 
begin*.  But  ita  higher  qnaJitiea — ^iu  force,  ita  power  of  prndiicing 
varied  encrgjea — are  tben  only  nascent.  They  develop  during  thia 
period.  Il  is  then  that  the  brain  needs  plenty  of  rest  in  sleep,  fresh 
air,  pure  blood,  good,  noiirivhing,  non-stitnulating  food,  and  worfe  that 
develops  bat  does  not  oxhausL  The  mental  portion  of  the  brain  is  no 
doubi  the  highest,  and  undue  calls  on  tliat  portion  exhaust  more  than 
any  other  part.  As  1  said,  only  a  certun  amount  of  energy  or  work 
la  posaible  by  any  amount  of  stimulation.  The  brain  has  most  diver- 
sified fODctiona,  bot  it  has  also  a  solidarity  of  action.  No  part  is  aiok 
without  all  the  other  parta  saffering.  No  f  uoctiou  is  overtaxed  with- 
out all  the  other  functions  being  weakened.  Overtaxing  of  the  men- 
tal function  ia  specially  weakening.  In  mature  life,  after  the  body  is 
fully  developed,  inch  an  overtaxing  can  be  ro[)aired  by  rest.  The  in- 
jury is  merely  temporary.  If  a  man  overworks  his  brain  in  busincM 
or  study,  and  gives  himself  too  Uttle  sleep,  aud  gets  an  attack  of  indi- 
geation,  it  means  that  be  haa  taken  up  the  brain-energy  that  ought  to 
bsve  gone  toward  digestion  in  mental  work.  But  he  stops  work,  goes 
to  tha  country,  and  his  recuperated  brain  soon  acquires  force  enough 
to  stimnlate  the  stomach  to  occrctc  its  juices  and  do  its  work.  But  if 
in  adoleacenoe,  before  the  bones  arc  knit,  and  the  growth  completed, 
and  the  feminine  nature  far  adrauoed  toward  perfection,  if  the  brain 
that  is  in  the  prooeaa  of  doing  all  these  things  ia  year  by  year  called 
on  to  exert  its  yet  imperfectforoes  chiefly  in  acquiring  book-knowledge 
by  long  hours  of  study,  and  in  consequence  the  growth  is  stopped,  the 
blood  is  thinned,  the  cheeks  arc  pallid,  the  fat  destroyed,  the  wondrona 
forces  and  faculties  that  I  Iiavo  spoken  of  are  arrested  before  Ibey 
attain  completion,  then,  when  the  period  of  growth  and  development 
ceases,  (he  damage  is  irreparable.  There  is  no  time  or  place  of  or- 
ganic repentance  provided  by  Xatore  for  the  sins  of  the  »c1h>oI master. 
Life  haa  to  be  faced  with  an  imperfect  orji^auism,  its  work  and  duties 
done  with  impaired  forces,  and  its  chances  of  accidents  met  without  « 
etock  of  reserve  power.  This  is  a  poor  lookout  for  the  individual ; 
but  when  motherhood  oomca,  and  sound  mind*  in  sound  bodice  have 
to  be  transmitted  to  posterity,  how  ia  it  to  be  then  with  the  future 
raeef  This  aspect  of  the  queation  of  female  education  during  the 
period  of  adolescence  is  of  absolutely  primary  importance  to  the  world. 
Yet  it  is  wholly  ignored  in  many  systems  of  education.  What  is  th«  s 
oae  of  culture,  if  it  is  alt  to  end  with  the  present  generation  ?  What  ' 
■  responsibility  to  tramunit  to  future  generations  weak  bodice  and 
over-seAsitive  bruns,  liable  to  all  sorts  of  nervous  disease !  Nothing 
oan  be  mere  certain  tlian  that  the  qualitiea,  good  and  bad,  ae<]uired  in 
one  generation  are  sent  on  to  the  next.    Tfae  world  may  be  aU  the 
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better  of  a  generatioR  of  healthy,  ignoraot,  and  bappj  moUtera,  who 
can  produce  otalwart,  forceful  sons  aod  daughters  (not  ibsl  I  wi«h  tbic 
k-cluro  to  be  an  apology  for  hcalili  and  ignorance),  but  the  world 
nust  W  wone  for  a  Hvatem  of  atopping  full  uad  liarmonious  develop- 
ment in  tbe  motben  of  the  next  gontTation.  My  plua  i«,  that  as  Na- 
ture is  bartnooioiiB  in  mental  and  bodily  development,  weahonld  follow 
on  bcr  lines,  and  not  set  up  an  cdncatiooal  standard  for  ourselvca  tlut 
i*  one-Hided,  bocaufic  it  takes  no  proper  account  of  the  constitution  of 
the  body  and  braui  at  all,  only  considorlDg  ono  brain-function — tiie 
mental. 

Along  witJi  these  developuenta  of  mind  and  ofnolion  during  ado- 
lescence there  are,  unfortunately,  too  apt  to  develop  hereditary  wca):- 
nencB,  «>peeially  of  the  nervous  kind.  Phy»ciana  then  meet  with 
bysteria,  Dcaralgin,  nerToiia  exhaustion,  insanity,  etc.,  for  the  first 
time.  \a  normal  indivtdunlitics  of  bodily  fonn  and  mental  charaeter 
then  arise,  so  abnormal  derelopmenta  arise  too  where  they  are  in- 
herited or  brought  on  by  unfavorable  treatment.  This  law  is  found 
to  prerait  In  human  consiituttons  :  if  you  give  Katnre  a  good  chance 
by  specially  favorable  conditions,  and  by  counteractive  measures  early 
iji  life,  she  tonda  to  eradicate  evil  hereditary  tendencies,  and  to  retom 
to  a  ficallhy  typo,  if  the  o^'il  has  not  gone  too  far  in  iho  ancestry  or  in 
the  individual.  Unfortunately,  tlierc  are  very  few  families  indeed, 
nowadays,  free  from  tendencies  to  aome  hereditary  disease  or  otber. 
Our  modern  life  tends  to  develop  the  brain  and  nervous  system,  and 
undue  development  means  risk  of  disease  always.  What  tbe  profes- 
sion of  medicine  specially  desires  to  guard  our  population  now  against, 
is  our  becoming  a  nervous  race.  Wc  want  to  luive  body  as  well  as 
mind  ;  otherwise  wo  think  that  degeneration  of  the  race  is  inevitable. 
And,  therefore,  we  rather  would  err  on  the  safe  side,  and  keep  the 
mental  part  of  the  human  machine  back  a  little,  while  wo  would  en- 
courage bulk,  and  fat,  and  bone,  and  muscular  strength.  We  think 
this  ^ves  a  greater  chance  of  health  and  happIncM  to  Oio  individual, 
and  infinitely  more  chance  of  permanence  and  improvement  to  the 
rac>c.  This  applies  to  tbu  female  sex,  we  think,  more  than  to  the  male, 
Man's  obief  work  is  more  related  to  the  present  (from  a  physiological 
point  of  view},  woniao's  chief  work  to  the  falnro  of  the  world.  Why 
should  we  spoil  a  good  mother  by  making  an  ordinary  gramninnan? 

Tt  win  be  snid,as  an  hereditary  fact,  that  most  great  men  havo  hod 
muthers  of  strong  minds.  I  bcltcro  this  to  be  true,  but  it  is  not  a 
fact  that  many  great  men  have  bad  what  would  now  be  called  "  highly- 
educated  "  mothers.  On  llio  contrary,  very  few  such  men  have  bad 
irnch  mothers.  There  were  usually  an  innate  force  and  a  good  devel- 
opment of  mind  and  body  in  the  mothers  of  such  men,  wb«  nsaaUy 
had  led  quiet,  uneventful,  unexciting  lives.  I  am  inclined  to  believe 
that  if  the  motbera  of  snch  men  bad  been  in  adolcacence  worked  in 
learning  book-knowledge  for  eight  or  ten  hours  a  day  in  a  nitting  pot- 
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tare  ;  if  tbcy  Iwd  been  Ktimulatcd  by  competition  all  that  time,  and 
had  ended  at  twcnty^onv  bjr  bving  fint-priM  womeo  (as  prot>s1>ly 
moat  of  tlicin  bad  tb«  power  uf  bt'itig) — if  this  had  befallen  them, 
lli«n,  i  tliinlt,  their  sona  would  have  bvun  Ninall  und  distorted  men, 
iiiBtead  of  b«iag  the  lights  of  tbo  world. 

Od«  gr«at  arguiDCDt  for  tbo  "  higher  education  "  of  women  ia  that 
it  makes  them  fitter  companions  for  highIjr-«duoat«d  men.  This  riew 
■hoold  b«  looked  at  in  Uie  light  of  thn  idval  wom«n  that  have  been 
created  in  literature  by  men  sod  women  of  gcniuik  If  genius  ha«  iho 
uutinct  to  di^over  the  higbeat  ijualities,  and  to  portray  thiim  for  our 
tsacmction,  we  should  ^x.  guidance  here.  Women  have  been  painted 
\(j  oar  poeta,  dramatiMA,  and  creative  writcra  of  fiction,  by  the  thou- 
aand.  Many  person*  would  aocopt  tbo  ideola  thus  aketcbed  for  thorn 
as  a  rarer  guide  than  tbo  labored  de<)uclions  of  the  scientiets.  Men  of 
gcnins  ought  to  have  known  tbo  kind  of  wonien  wboitc  compunionMbip 
(bay  liked,  and  whoae  influence  on  them  wan  bet>L  While  itx-y  have 
hftd  to  create  every  kind  of  woman  in  peopling  the  ideal  worlds  they 
luve  made  for  \w,  it  is  certikiuly  very  remarkable  that  tbc  ideal  type 
of  tbo  very  tiigbiy  baok-educat«d  woman  of  the  modem  cducntionaliwt 
il  icarocly  met  with  at  all  In  "  The  PrinoeitH  "  of  our  ]M>ct •laureate 
tiie  (anoy  can  not  be  said  to  be  a  MriouA  or  imitable  one.  lliough  the 
Motiliwiit  of  the  "sweet  girl-graduates  with  tbcir  golden  hair  "  is  this ; 

"Oh I  lift  jour  nnturaa  up, 
Embrace  oar  aim* :  work  out  jour  fr«edora,  girl* ; 
KoowlMlKe  i«  now  no  nior«  a  fouDt«n  Meolod. 
Drink  de«p  until  the  habits  of  the  Blare, 
The  ain*  of  eraplincsi,  Rowip,  and  'pit*, 
And  «laod«r  die.    Better  not  be  at  all 
Tluka  not  be  noUs  "— 

rri  the  poet  paints  the  BweetncM  «o  as  altogether  to  overpower  the 
li'.Ltnislnea8  in  tbc  pii^lure,  and  the  Prlncesa'a  ideal  and  purpose  come  to 
oinght.  And  l^ly  pAyofae's  dream  of  likeness  and  equality  Ls  as  far 
u  ever  from  bving  realised  : 

*■  Everywhere 
Two  beads  tn  oomoU,  two  bcnitle  the  beartb, 
Two  in  Ihn  tangled  biudneiM  of  the  world. 
Two  In  (lie  liberal  office*  of  life, 
Tiro  plamraeta  dropped  for  ouu  to  sound  the  abysa 
Of  KUn«<  and  the  >eor4*«  of  the  mind. 
UiukiBB,  p^ntsr,  Molptor,  oriUc  move; 
And  ercrywhero  the  broad  and  bount^oaa  earth 
SbooM  beer  a  double  fcrowtb  of  thew  rnre  aoul*, 
Poets  wlioM  tboutrhla  eorich  the  blood  of  lh«  world." 

Shakespeare's  women  are  certainly  not  of  the  learned  sort.    Their 
years  of  udolescence  were  not  tuken  uj>  in  getting  book-knowledge 
■ividy.    Their  emotional  naturo  yiSA  not  dried  op  by  the  Htnun  of 
Toi.  sxrr.— IS 
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iat«UectQal  work  in  yoath.  Their  eonstitutiona  vera  not  ajMilcd  l>]r 
bstody,  Tboy  hii<I  fair  faces,  aod  vomaolj-  forms,  and  vnnn  affections, 
'MMI  ctrODgt  impalsiro  piSMiona,  and  mother-wit,  and  kc«n  dise«ruDieDl, 

and  nu>«t  vigorouit  reeoltition,  but  nothing  thnt  ir«  would  coil  learning 
b—DOt  one  of  ih^m.  Portia,  wliu  octMl  the  most  leaned  [urt  of  all 
nfaalce^peare's  women,  vehemently  deiieribcs  herself  as 

P  "An  nnkMODod  gif I,  nnKliootcd,  nnpnictiood." 

Oeorg«  Eliot  b.-ui  created  for  ns  a  whole  host  of  yonng  women,  all 
real,  all  true  to  nature.  Herself  a  woman,  and  a  gcnia§  of  the  highest 
order  ;  penetrating,  learned,  accomplished,  snbtilc,  and  with  a  power 
of  discTiminating  langnage  nneqaaled  in  onr  generation ;  a  wife  and 
mother  1(1(1 — «hc  wa*  the  lKirt-fitt<'d  woman  of  the  age  nnqnestionably 
to  draw  for  w*  a  picture  of  young  womanliood,  highly  ednmicd  in 
knowledge,  op  to  the  educationalist's  ideal.  'VVbere  do  you  find  sneh 
a  characl«r  in  her  writings  ?  Dorothea  in  "  Jtliddlemareh  "  bad  cx- 
n«lly  the  makings  of  the  8uocc«<rul  omnivoroii*  young  fcmalo  etudenU 
of  the  pr(!Ment  day;  inlellcctual,  conMrtiMitiouM,  byper-conNcionttotix — 
as  Huch  young  women  »o  often  arc  to  their  cost — "stadiowi,  brr  mind 
was  theoretic,  and  yearned  after  some  lofty  oonoeptiona  of  the  world. 
.  .  ,  She  was  enamored  of  intensity  and  grealuess."  She  was  setf-sac- 
rificing  to  a  fault.  She  was  often  ardent,  and  not  in  the  leaKt.  i>elf-ad- 
miring.  Yet  Dorothea  is  not  highly  educated  in  the  mo<lem  iteDse. 
Pcrliaps  a  modem  edurationalirt  would  Kay  (hat  that  was  the  rca»on 
poor  Dorothea  made  such  a  meM  of  it,  and  threw  henelf  away  fi»t 
on  a  ael6sh,  sbatlow  old  brute,  thinking  he  was  a  hero,  and  then  on 
tlie  least  interesting  fellow  in  the  hook. 

Odo  of  the  finest  studies  of  adolescence  in  the  female  set,  from  the 
uentiU  side,  U  Gwcodolco  Harlcth,  in  "Daniel  Deronda."  The  pic- 
ture ia  worthy  of  study  by  all  persons  who  take  an  interest  in  baman 
nature.  Gwendolen  was  neither  good  nor  stndions.  She  was  idle  in 
teaming,  and  she  was  setSsh.  She  had  avast  amount  of  snbjccriTc 
egoism,  lending  toward  objective  dualism,  resolute  uctton  from  in- 
stinct, a  Melting  at  defiance  of  c-alciilation  and  reason,  yet  acting  mo«t 
reasonably  toward  the  end  in  view.  Sbe  waa  full  of  sentimentality, 
of  inchoate  religions  instinct,  of  a  desire  for  notice.  Yet  she  was  un- 
deniably a  fine  young  woman,  and  is  a  type  of  a  largo  mass  of  tbo 
young  women  whom  our  modem  educstionatiits  would  like  to  sd  In 
work  for  eight  hours  a  day,  from  the  ago  of  thirteen  to  iwt-nty,  ac- 
quiring book-lcaming.  I  confcM  I  more  agree  with  Hannah  More'i 
notion  of  education  for  suob  a  girl :  "  I  eall  education  not  that  which 
smothers  a  woman  with  accomplishments,  bnt  that  which  tends  to  con- 
solidate a  firm  and  rcgiilivr  system  of  character,  that  which  U^ndd  to 
form  a  friend,  a  companion,  and  a  wife.  I  call  education  not  that 
which  is  nude  op  of  ^reds  and  patebea,  of  ttaeleas  arts,  bnt  that  which 
incnlcatea  principles,  polishes  tastc^  regulates  temper,  cultlrntee  reawrn^ 
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inbduH  ibe  pu^oiu,  dircctH  the  feelings,  bnbitnalcs  to  reflection,  and 
tnin*  to  iwlf'denia] — that  which  refen  &U  action*,  feeling  ecntiineiits, 
taste*,  and  pasHiona  to  the  love  and  fe&r  of  Uod."  If  t»  this  we  add 
that  which  b&rdem  th«  mnscles,  adds  to  the  fat,  quickest  and  tniikvs 
graceful  the  nioveinvnts,  bardvDS  the  1>onc«,  toftens  the  skin,  enncbes 
the  blood,  protnotos  but  doM  not  ovvT-nti  mil  late  the  bodily  functions, 
qaickens  und  itiakm  acuiirute  the  obaervation,  iDcraaitcs  th«  wente  of 
n-4)  beauty  of  all  kinds,  promotes  tba  cheerfulnecs,  and  dcrclo|M  a 
sense  of  anireisal  well-beiojf,  we  should  have,  in  my  opinion,  the  prtn- 
ci|>les  on  which  an  educational  Fyetcm  itbould  be  founded. 

Georg«  Eliot's  Kotnola  va»  in  it  senate  a  learned  woman,  brought 
up  in  tbo  midst  of  books,  and  in  tim  almo«phcre  of  cnlturv.  Yet  abo 
took  to  lovo-making,  marrii^e,  self-denial,  chanty,  and  ntligion,  and 
doacrtvd  ber  books  the  moment  her  duty  in  them  was  doue.  t^he  bad 
nu  innate  love  of  book-learning;  most  of  what  she  had  acquired  acented 
to  do  ber  little  good  in  ber  after-life.  It  was  no  guide  to  ber  in  her 
difBcuIties,  it  was  no  solace  to  her  in  disappointments,  it  was  no  resource 
to  ber  when  everything  else  had  failed.  It  had  not  taken  hold  of  ber 
nature,  because  it  was  not  on  the  great  lines  on  which  her  nature  was 
ooDStitittfd.  She  and  her  father  were  as  nuoh  alike  as  a  man  and 
woman  eon  be  Yet  to  him  bis  books  wtre  an  occupation  and  n 
delight  which  be  loved,  to  ber  their  study  had  been  a  self-denial  all 
tiirongb. 

We  aJl  know  what  Tliackeray's  women  were,  and  yet  be  stands 
very  high  as  a  faithful  stndent  and  exponndcr  of  hunuio  nature,  as  it 
exists. 

When  we  look  at  the  sort  of  women  again  that  these  great  maa- 
ten  of  tfac  study  of  human  character  made  their  heroes  fall  down  and 
wonhip,  we  certainly  do  not  find  that  the  schoolmaster  had  had  mncb 
to  do  with  the  creation  of  their  attractiveness,  liamlct  and  Uphelia, 
Adam  Bcdc  and  Hetty,  I>eron(Ia  and  Gwendolen,  Lydgate  and  Roea- 
mond,  ara  the  oomnion  types  of  men  above  tJto  common  mold  taking 
tn  women  of  thcnnlfamed  if  not  <iuitv  ttocducated  type.  The  thought- 
ful and  scientific  I.ydgate  said  about  pretty,  shallow  Kosatnond  :  "  She 
is  givce  itself  ;  slie  ia  perfectly  lovely  and  aceoroplished  ;  that  is  what 
a  woman  ought  to  be  :  she  ought  to  produce  the  effect  of  exquisite 
moiio";  while  he  said  about  the  stately,  thoughtful  Dorothea,  "Tli« 
society  of  such  women  was  about  as  relaxing  as  going  from  your  work 
to  teach  the  second  form,  instead  of  reclining  in  a  paradise,  with  sweet 
laughs  for  bitd-uotcs  and  blue  eyes  for  a  heaven." 

But  it  may  be  said  all  this  waa  wrong,  the  mult  of  yielding  to 
unaided,  unlearned  Nature*s  lowed  affinities*,  and  that  it  turned  out 
badly  for  those  men.  If  they  bad  mated  i>uit«bly,  the  world  would 
hare  been  better,  and  ihey  themMlvofl  would  have  been  happier.  Knt 
the  physiologist  will  not  n-adily  h<^IieTe  (hat  Nature's  mental  aflinitiee 

I  1m  wrong,  any  more  than  he  can  believe  that  the  appetite  is  not 
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on  tfa«  whole  the  beat  guide  as  to  the  kind  and  anioant  of  food  that  h 
good  for  ti&.  Wbeti  he  finds  id  Datura  a  marked  uuscuHih?  and  feui- 
oino  tfpc  of  bviug,  of  hodj  aiul  of  mind,  m&rkod  cnoagh  from  birth, 
but  diTci^ng  widclj-  from  Xiw  b<;ginning  of  the  pbf  aiulogical  en  of 
i>lo8C«n<-e,  each  type  lauding  toward  a  differeot  ideal,  and  attainhig 
hia  at  the  end  of  that  period  ;  and,  recognizing  these  facts  of  uatarr, 
bo  finds  it  most  difficalt  to  admit  that  the  same  t)i)e  of  edocatioa 
ehould  i»vTail  in  this  momentotu  era,  or  that  thfl  samo  standard  and 
ideal  of  a  completed  «dufuilion  Mhouid  be  FtHvcn  after  for  the  two 
tuxr*.  And,  when  ho  finds  that  tbo  groat  gcniuKes  of  literature  have 
creatod  tlieito  types  of  young  womnn  aa  differt'iit  from  tlic  masculine 
type  as  the  Apollo  Belvedere  ia  unlike  the  Veniu  de'  Medtni,  Iw  can 
.  but  become  slrongly  persuaded  that  his  deduotioDs  from  ph^-aio- 
Dgical  facts  arc  trao,  and  that  tboy  have  been  always  instinctively 
ItDCOgniMd  by  the  wisest  of  mankind.  If  it  can  bo  shown  that  the 
'inesent  tendency  to  over-cdiicato  the  female  set  iii  book-litaming  dur- 
ing adoleoeencc,  and  the  mental  n-ork,  confinement,  etc,  that  this  im- 
dies  tend  to  impair  perfect  health,  to  interfere  with  Nature's  lines  of 
feminine  devetopmeni,  to  exhaust  energy  that  is  needed  for  other  pur* 
,  and  to  diminish  the  chances  of  the  pennanence  of  the  raoc,  tb«a 
U  time  that  the  physiological  view  in  regard  to  odncali<M)  were  pal 
I  a  plain  way  to  the  profcvsional  vdncntor  and  to  the  parent. 


TEE  CHEMISTRY  OF  COOKERY. 

Dt  V.  ILlTTIBD  WILLUm. 

XVIU. 

IFIXD  that  Sir  Ilenry  Thompson,  in  a  lecture  delivered  at  the 
Pivhoriea  Exhibition,  and  now  reprinted,  has  invaded  my  subject, 
and  has  done  this  so  well  Chat  1  shall  retaliate  by  annexing  his  sug- 
gestion, which  is  that  fisb  should  be  roaafvd.  Jiis  ^ays  that  this  mode 
of  cooking  fish  should  he  goiii-ral,  Minrv  it  in  applicablu  to  all  voriettes. 
I  fully  agrro  with  bim,  hut  go  a  Ittlle  further  in  the  same  direction  by 
including,  not  only  roasting  in  a  l>utch  or  American  oven  btfore  the 
fire,  but  also  in  the  side-ovens  of  IdtcbeDers  and  iu  gas-ovens,  which, 
when  used  aa  I  have  explained,  are  roosters,  i.  c.,  they  cook  by  radia- 
tion, without  any  of  the  drying  anticipated  by  Sir  Ilcniy. 

The  practical  bonaewife  will  probably  say  that  this  tit  tint  new, 
seeing  that  ])capl«  who  know  what  is  good  have  long  been  in  thf  habii 
of  enjoying  mackerel  and  haddocks  {especially  Dublin  Bay  hadilucLs) 
stuffed  and  baked,  and  cods'  heads  similarly  treat4yl.  11ie  .lews  <lo 
something  of  the  kind  with  balibutV  bend,  which  they  prixe  as  tht 
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grrgUest  of  all  piscine  delicacies.  The  John  Dory  is  commonly  tluffcd 
■nd  cooked  in  on  oven  by  thowo  who  andcretaod  liifl  merila. 

The  excellence  of  Sir  Henry  Thomp«K>n'K  IdcA  consists  in  it«  breadth 
3B  applicable  Xo  aUjUh,  on  Uie  ba&ia  of  that  fandamental  principle  of 
Bcientiiifl  cookery  on  which  I  have  go  oontinually  and  variously  in- 
mate*!, TIE.,  the  retenlioD  of  the  natural  jnioea  of  the  vijtndj. 

He  recoromendfl  the  placing  of  the  fish  entire,  if  of  modente  uec, 
in  a  tin  or  plated  copper  dish  adapted  to  the  form  nod  siw  of  the  fish, 
but  a  little  deeper  thun  its  thicknet*,  so  M  to  retain  all  the  juice*, 
n-hich  by  exposnrc  to  the  hcnt  will  flow  out  ;  the  surface  to  be  lightly 
spread  with  batter  and  a  morsel  or  two  added,  and  iho  dish  placed 
before  the  firo  in  a  I>ut«h  or  American  oven,  or  th«  special  appa- 
ratui  made  by  Burton,  of  Oxford  Street,  which  wu  exhibited  at  the 
leiTture. 

To  thi«  I  Eoay  add  that,  if  a  closed  orcn  be  used,  Ri/mford'a  device 
of  a  folse  bottom,  iihown  in  Pig.  3,  of  Xo.  1 1  of  this  series,  should  be 
adopted,  which  may  bo  easily  done  by  simply  standing  tlio  abore* 
described  &Ui-diah,  with  any  kind  of  support  to  raixo  it  a  little,  in  a 
larg«r  tin  tray  or  baking-dish,  containing  some  wat«r.  The  cvapora- 
tjoo  of  the  water  will  prevent  the  drying  up  of  the  fish  or  of  iu  nataral 
gravy  ;  and,  if  the  oven  ventilation  is  treated  with  the  contempt  1  have 
reeom mended,  the  finh,  if  thicl:,  will  be  Wtlvr  cooked  and  more  jnicy 
than  in  an  open-faced  oven  in  front  of  the  fire. 

This  reminds  me  of  a  method  of  cooking  AkIi  which,  in  the  conmo 
of  ray  pedestrian  travels  in  Italy,  I  have  seen  practiced  in  the  rudest 
ef  oKterla*,  where  my  fellow-guests  were  carbonari  ( chare oal-bamers) 
wagonen,  road-making  navvies,  etc.  Their  staple  maffro,  or  fast-day 
material,  i*  stplit  and  dried  eodfinh  imported  from  Xorway,  which  in 
appearance  r«fM.'mhlea  the  hides  that  are  itnport«d  to  the  Bermondsey 
tanneriea.  A  piece  ia  hacked  out  from  one  these,  soaked  for  a  while 
in  water,  and  carefully  roiled  in  a  piece  of  paper  saturated  with  olive- 
oiL  A  bole  \*  then  made  in  the  white  embers  of  the  charcoal  fire,  tlie 
paper  pared  of  fixli  iusortcd  and  carefully  buried  in  ashes  of  se- 
lected temperature.  It  romes  out  wonderfully  well  cooked,  eonsider- 
tag  the  nature  of  the  raw  material.  Luxurious  cookery  rn  pupiiloU  ia 
condnoted  on  the  same  principle,  and  c«pecially  applied  to  red  mullets, 
the  paper  being  butt«re'i  and  the  sauce  enveloped  with  the  fi»b.  In 
all  the«e  cases  the  retention  of  the  natural  juices  is  the  primary  object. 

I  should  nay  that  Sir  Ilcnry  Thompson  directs,  as  a  mutter  of 
oonrsB,  that  the  roasted  fish  ithould  be  scrvcil  in  the  di*h  wherein  it 
wa«  cooked.  lie  snggesls  that  "  portions  of  flsh,  such  as  fillets,  may 
he  treati-d  as  well  as  entire^fish  :  garnishes  of  all  kinds,  as  fhell-fi.-'h, 
etc.,  may  be  added,  flavoring  alH>  with  fine  herbs  and  cqndim<^nta  ac- 
flordio^  to  taste."  "  Pilleta  of  plaice  or  skate,  with  a  slice  or  two  of 
bacon — the  dish  to  be  fillG<I  or  garnished  with  some  previously-boiled 
haricots  " — is  wltely  reeommonded  as  a  savory  meal  for  a  poor 
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and  on«  that  ii  highly  nutritious.  A  cbffmical  anatysl*  of  tixpennj'' 
worili  of  mcb  ^combination  would  prove  its  nntrilivo  raluc  to  bu equal 
lo  fuUy  «-ightocnpeon}Twi>rtb  of  bwrfetvuk. 

Borne  people  may  be  iii<!)in4.il  to  miiile  at  vbat  I  am  about  to  My, 
vis.,  that  such  savory  dtibes,  serving  to  vary  tbe  mosotoDy  of  tbe 
poor  bard-working  man's  ordinary  fare,  afford  considerable  moral  aa 
well  as  phynioal  advantage. 
,  An  ioHlructivc  expcrionco  of  my  own  will  iUn»trat«  tbis.  When 
nrandering  alone  througb  Norway  in  WiA,  I  lost  the  track  in  oroasing 
tbe  Kyol^n  fjeld,  struggled  on  for  Iwonly-lbree  hours  without  food  or 
ro*t,  and  arrived  in  sorry  plight  at  Lou,  a  very  wild  region.  After  a 
few  boura'  rest  I  pushed  on  to  a  still  wilder  region  and  still  rongber 
qaart«rB,  and  continued  tbos  to  tbe  great  Joeledal  tablr-taod,  an  an> 
broken  glacier  of  five  hundred  xquaro  miles ;  then  defended  tbo  Jo»> 
tcdal  iLi«lf  to  its  opening  on  th«  Sognc  fjord — firo  day*  of  extreme 
hardship,  with  no  other  food  tban  flatbrcKl  (wry  coarse  oatcake),  and 
bilberries  gathered  on  the  way,  varied  on  one  occasion  with  the  luxury 
of  tiro  raw  turnips.  ITien  I  reaohitd  a  comparatively  luxurious  eution 
(Roniici),  where  bam  and  egs  and  claret  were  obtainable.  The  first 
glam  of  elaret  produced  an  effect  that  alarmed  m<>— a  craving  for  more 
and  for  stronger  drink,  tliat  was  almost  irreidNin)lo.  I  finished  a  )miI- 
tle  of  St.  Julien,  and  nothing  but  a  vioU-nl  utTurt  of  will  prevented  me 
from  then  ordering  brandy. 

1  attnbute  this  to  tbe  exhaustion  consequent  upon  tbe  excnsivc 
work  and  inaufficient  unsavory  food  of  tbe  previous  five  days  ;  liavo 
made  many  sulxicqnent  observations  on  the  victims  of  alcohol,  and 
have  no  doubt  tliat  overwork  and  ticanty,  tocteleas  food  are  tbe  primary 
souTx^e  of  the  craving  for  strung  drink  tltat  so  largely  prevails  with 
such  deplorable  rcanlta  among  the  claM  that  is  the  most  exposed  to 
such  privation.  I  do  not  say  that  this  is  tbe  only  source  of  nich 
depraved  appetite.  It  may  also  be  engendered  by  the  opposite  ex> 
trcmc  of  excessive  luxurious  pandering  to  general  Henxualtty. 

lie  practical  inference  snggcsted  by  tliis  experience  and  IbcM 
observations  is,  that  speech-making,  pledge-signing,  and  blue-ribbon 
laisBions  can  only  effect  temportrv'  rcAulta,  nnleas  supplemented  by 
astisfying  tbe  natural  appetite  of  hungry  people  by  supplies  of  food 
tliat  is  not  only  nutritious,  but  savory  and  varied.  Such  food  need  be 
no  more  expensive  tban  that  which  is  commonly  eaten  by  the  poorest 
of  Englishmen,  but  it  must  Iw  far  Iwtter  cooked. 

Comparing  the  domnclic  economy  of  the  poorerclasses  of  our  conn- 
tr^-men  with  that  of  tbe  corrotponding  elassM  in  France  and  Italy 
(with  both  of  which  I  am  well  acquainted),  I  find  that  the  raw  ma- 
terial of  the  dietary  of  the  French  and  Italians  is  inferior  to  that  ol 
the  English,  but  a  far  better  result  is  obtained  by  better  oo<dcerv. 
The  Italian  peasantry  are  better  fed  tban  the  French.  In  the  poor 
o$leruis  above  referred  to,  not  only  the  Friday  salt  fish,  but  all  tlu- 
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Other  Tionds,  were  iiicom[>«rably  butter  cooked  tlino  in  corrvsponding 
plM«ii  ill  England,  and  tbc  vmcty  vm  greater  tban  is  (lominon  in 
taxay  iniddle-daaa  honMti.  "The  orAiatay  sapper  uf  tlio  "rouglis" 
above  tuuued  wu  of  tbrve  coanea:  first  a  tnkteatra,  i.  c,  ■  iwup  of 
•ome  kind,  continniilly-  varied,  or  a  aavorj'  dish  of  luscaroni ;  fh«a  a 
tagout  or  BUTory  ittcw  of  vegetables  and  meat,  followed  by  an  excel- 
lent  salad  ;  tlio  bevitrago  a  Dask  of  thin  but  genuine  trine.  AVhen  I 
como  u>  the  anbjecl  of  gIhwso,  I  will  dcK-rilw  tbdr  modo  of  cooking 
and  nNing  It. 

Uy  first  walk  throngh  Italy  extended  from  the  Alps  to  Xaplea,  and 
from  Metaiua  to  Syracuse.  I  thus  Hpunt  nearly  a  year  in  Italy,  during 
a  season  of  great  abundance,  itn<I  never  naw  a  drunken  Italian.  A  few 
years  after  thia  1  walked  tlirougli  a  part  of  Lombardy,  and  found  the 
little  otterioM  sa  bad  aa  Engtiali  bni-r-ahops  or  low  public-kouaes.  It 
waa  A  p«rioii  of  scaroily  and  trouble  ;  "  the  three  plagues,"  aa  they 
called  tliem — ^tbe  potato-disease,  the  silk-worm  fungus,  and  the  gmpo- 
diaease — had  broaght  about  general  priration.  There  was  no  wine  at 
all ;  potato^spirit  and  coarse  beer  had  taken  ita  ptacix  KIonotonouK 
poUiUa,  a  sort  of  paste  or  ponidgo  mads  from  Indian-corn  meal,  to 
which  they  give  the  eoulemptuoos  name  of  miaertUiile,  was  then  the 
general  food,  aud  muoh  drunkenness  waa  the  natural  cousequenoe. 
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Referring  to  No.  17  of  ttiis  seriea  (NoTombor  "  Monthly  "),  a  cor- 
respondoQt  who  bas  just  returned  from  Norway,  where  lie  followed  the 
route  of  my  taat  trip  there,  reminds  me  of  tlie  marvelous  congregation 
of  aea-birds  tbat  aasembles  on  some  of  the  headlanda  of  tbc  Arctio 
Ocean,  and  suggeets  that  egg-oil  migbt  be  obtained  in  large  quantities 
ther«.  lie  quotes  from  the  work  of  P.  L,  Simmonds  on  "  Waste  Prod- 
nets"  the  following :  "  In  the  Exhibition  of  1803  the  Russian  Com- 
mlmioD  showed  egg-oil  in  large  (junntitioic  nml  of  variona  qualities,  the 
beat  BO  fioe  aa  to  far  excel  olive-oil  for  cooking  purposes '' ;  hut  it  waa 
not  sufficiently  cheap  for  general  use. 

Among  the  places  indicated  by  Mr.  Gnmwood  Taylor,  the  moat 
remarkable  is  Svcrholt  Klubbcn,  a  grand  bttadland  between  tlic  North 
Cape  and  Nord  Kyn,  riBJug  precipitously  from  the  sea  to  a  height  of 
abotre  uaa  thousand  tecL  Tlio  face  of  the  rock  weathers  perpendica- 
larly,  forming  a  number  of  ledges  about  two  or  three  foct  shore  each 
other,  and  extending  laterally  for  mnro  than  a  mile  On  the  two 
occasions  when  1  pas^  it,  tbe  whole  of  ihtH  omphitlieatre  waa  oceu- 
icd  by  a  species  of  gull,  the  "  kittiwake,"  perched  on  the  ledges,  their 
hito  breasu  showing  like  the  shirt-fronts  of  an  audience  of  a  million 

two  of  male  pygmies  in  evoniug  dr«a$.  On  hlowing  the  steam- 
Je,  the  rook  appeareii  to  advance,  and  presently  the  sky  wa*  dark- 
by  a  living  cloud,  and  every  other  sound  wa«  extinguished  by  a 
roar  uf  wings  and  the  harsh,  wailing  screams  of  a  number  of  birds  that 
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I  dara  not  estimate.  The  o«1cbrat«d  bird  colonj'  on  the  Basa  Rock  is 
but  a  coToy  coTDp«reO  with  itiiau 

TUo  inliubitaDta  of  the  little  human  iwitlcment  in  the  Itaj  of  Svcr- 
holt  derive  much  of  their  eubaUtcnce  frooi  the  egg*  of  thtae  birds  ; 
but  whether  Ihey  could  gather  a  fen-  miUioos  for  oil  making,  without 
repeating  the  Etonr  of  tbo  goose  and  the  golden  eggs,  is  quvstionable. 
The  eider-dnckslhat  inhabit  Rome  of  tbelowmoesv  i8iaDd<i  itifrcnhnnt, 
are  guarded  by  iftrict  IcgidaCive  n-gnbttions  during  tbeir  incubation 
period,  teat  they  should  emigrate,  and  tlic  down-harvest  be  sacrificed. 

I  now  come  to  the  subject  of  stevting,  more  Mpccinlly  the  stewing 
of'flesb  food.  Some  of  my  readers  may  ihiuk  that  I  ought  to  have 
treated  this  in  coitnectioD  with  the  boiling  of  meal,  an  tailing  and 
Stewing  are  commonly  regarded  as  mere  modifications  of  the  same  pro- 
cess.  According  to  my  mode  of  regarding  the  subject,  i.  e.,  with  ref- 
erence to  the  object  to  be  attained,  tbeM  arc  opposite  processes. 

The  object  in  the  tcfcalh-d  "  boiling  '*  of,  nay,  a  teg  of  mnuon  is  to 
raise  the  tcropcmnre  of  the  meat  throughout  just  up  to  the  coolttng 
temperature  (see  Nos.  3  and  4)  in  snch  a  manner  that  it  shall  as  nearly 
as  possible  retain  all  its  juices  ;  the  hot  water  merely  operating  aa  a 
vehicle  or  medium  for  conrering  the  lieat. 

In  stewing  neariy  nil  this  Ls  rcvcrsocl.  Tlie  juices  arc  to  be  ex- 
tracted more  or  Ic3»  completely,  and  ttie  water  is  required  to  act  as  a 
Rolrent  lu  well  u»  a  heat-conveyer.  Instead  of  the  meal  itself  sur- 
roanding  and  enveloping  the  Juices  as  it  should  when  boiled,  roasted, 
grilled,  or  fried,  we  demand  in  a  etew  that  the  juices  shall  surround 
or  envelop  the  meat.  Id  some  cases  tbe ecpanttion  of  the  juice*  is  the 
fM>le  object,  as  in  the  preparation  of  certain  iiotips  and  gnvies,  of  which 
"  beef-tea  "  may  be  taken  as  a  typical  eiaraple.  Kxiraefum  VamU, 
or  "  I-iebig's  Extract  of  Meat,"  is  beef-tea  (or  multon-tea}  concentrated 
by  evaporntien. 

Tlic  juice*  of  lean  meat  may  bo  extracted  very  completely  without 
cooking  the  meat  at  all,  merely  by  mincing  it  and  then  placing  it  in 
cold  water.  Mae^ration  is  the  proper  name  for  this  treatment.  The 
philosophy  of  this  is  interesting,  and  sq  little  understood  in  the  kitehvn 
that  I  must  exphtin  its  mdimont«. 

If  two  liquids  capable  of  mixing  together,  hut  of  different  densitiea, 
be  placed  in  the  same  v«mc),  the  demter  at  the  bottom,  they  will  mix 
together  in  defiance  of  gravitation,  the  heavy  liqnid  rising  and  spread- 
ing itself  throughout  tbe  lighter,  and  the  lighter  descendingand diffus- 
ing itself  through  the  htiavier. 

Thns,  concentrated  sutpburio  acid  (oil  of  Titriol),  which  lias  nearly 
double  the  density  of  water,  may  be  placed  nnder  water  by  pouring 
water  into  a  tall  glass  jar,  and  then  carefully  pouring  the  acid  down  a 
funnel  with  a  long  tube,  the  bottom  end  of  which  touches  the  bottom 
of  the  jar.  At  first  the  heavy  liquid  pushes  up  the  lighter,  and  it* 
upper  surface  may  be  distinctly  seen  with  that  of  the  lighter  noting 
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upon  it,  ITiis  is  better  shown  if  the  iratcr  Iw  colon»3  t>j-  a  blue  tinct- 
un-  of  Utmns,  which  \»  retWoncd  by  the  acid.  A  red  stnttum  indicate* 
tbtf  boundariefl  of  the  two  liiguiilK.  Gnidnally  tfa«  reddeoing  proceeds 
opwaid  and  downward,  the  whole  of  the  water  changes  from  blue  to 
red,  and  Iho  acid  becomes  tinged. 

Graham  worked  for  many  years  ajmn  the  determination  of  the 
laws  of  thiM  diffusion  and  the  rates  at  which  diffcn^it  Ii(]uidi<  diffused 
inU>  each  olber.  Ilia  method  wa«  to  fill  small  jars  of  uniform  nixe  and 
shape  (aboot  four  ounces  capacity)  with  the  saline  or  other  dense  so- 
lut ton,  place  npon  the  ground  mouth  of  the  jara  plat4>^)aes  cover, 
then  immerrc  it,  when  filled,  in  a  cylindrical  glaai  TeMvl  containing 
about  twenty  onnces  of  distilled  water.  The  cover  being  very  carefully 
removed,  diffusion  was  allowed  to  proceed  for  a  given  time,  and  then  by 
analysis  the  amonnt  of  transfer  into  the  dixtilU-d  waf>r  was  determined. 

1  must  nwut  tbc  temptation  to  expound  the  vc-ry  intt-rcjiting  r(!*ult8 
of  these  roMarebes,  merely  slating  that  they  prove  this  diffusion  to  bo 
no  mere  accidental  mixing,  but  an  action  that  proceeds  with  a  regu- 
larity reducible  to  simple  mathematical  laws.  One  curious  fact  I  must 
m«ution,  viz.,  that,  on  comparing  the  sohitions  of  a  number  of  differ- 
ent salta,  those  which  crrstallize  in  the  same  forms  have  similar  rates 
of  diffusion.  The  law  that  boars  the  most  directly  upon  cookery  is 
that  "the  quantity  of  any  sulMt.incc  diffiixcd  from  a  solution  of  nni- 
fotm  strength  Encreasca  as  the  temperature  tikco."  The  application 
of  this  will  he  seen  presently. 

tt  may  be  supposed  that,  if  the  jar  used  id  Graham's  diffimion  ex- 
periments were  tied  on-er  with  a  mc«hanicallr  air-tii^ht  and  water-tight 
membrane,  britio  or  other  nline  aolution  thu«  confined  in  the  jar  could 
not  diffnM  itwlf  into  the  pure  water  abore  and  around  it ;  pcopto 
v1k>  aronatuified  wilb  anything  that  "stands  to  rcajron"  would  be  <]uite 
wire  tbat  a  bladder  which  resists  the  passage  of  water,  even  when  the 
water  is  pivned  np  to  tb«  bursting- pointy  can  not  be  permeable  to  a 
most  genllo  and  spontaneous  How  of  the  same  water.  1'he  true  phi* 
hxiopbcr,  however,  never  trusts  to  any  reasoning,  not  even  mathemati- 
cal demonstration,  until  its  conctusions  arc  verified  by  obKcnations 
and  eqwriment-  In  this  cose  all  rational  preconceptions  or  mathe- 
raatieal  calculations  based  upon  the  amount  of  attractive  force  exerted 
between  the  particle*  of  the  different  liquids  are  outraged  by  the  facts. 

If  a  stout,  welMied  bhwldcr  that  would  bursl  rather  than  allow  a 
dmp  of  water  to  be  squeeiwl  mcch.ini rally  through  it.  be  partially 
flUnl  with  a  solution  of  common  washing-»oda,  and  then  immersed  in 
distilled  water,  the  soda  will  make  its  way  out  of  the  bladder  by  pass- 
ing through  its  walli,  and  the  pnre  water  will  go  in  at  the  same  time  ; 
for  if,  after  some  time  i*i  a!lnw<'d,  the  outer  water  be  text^'d  by  dipping 
into  it  a  strip  of  red  litmus-paper,  it  will  be  turned  bluf.  showing  the 
prciwaoo  of  the  alkali  therein,  and,  if  the  contents  of  the  bladder  bo 
1  or  measured,  they  will  be  found  to  have  increased  by  the  in- 
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floir  of  frcxh  vntcr.  Thin  tiillair  is  called  «ndo*motia,tx»ii  tlic  outflow 
of  the  Rolutlon  is  calk-d  txo*nio»U.  If  an  India-rubber  bottle  be  lillvd 
witb  water  and  immersed  in  alcohol  or  ether,  the  eiidoamo«s  of  tbu 
spirit  will  be  eo  powerfully  cxvrted  b«  to  di^teod  tbo  bottle  consid- 
erably. If  tbe  bottUt  be  Allied  wiib  alcohol  or  ether  and  eurrotinded 
by  water,  it  will  nearly  empty  itself. 

llie  force  exerlod  by  this  action  is  displayed  by  Ihe  riHiDg  of  the 
ap  from  the  rootlets  of  a  forest  giant  to  tbe  cells  of  ita  lopmust  Ic-aTcs. 
Kot  only  plants  bnt  animals  also,  are  complex  oamotio  mactuiiH. 
^Tbore  is  sparccly  any  vital  function — if  any  at  all — ^in  which  this  os- 
sis  do4-s  not  pUy  an  important  part.  I  faavo  no  doubt  that  the 
aenlal  effort  I  am  at  this  moment  exerting  in  largely  dependent  npoa 
^tbe  endoamoaia  and  exosmosts  that  is  proceeding  through  the  delicate 
membranes  of  some  of  the  many  miles  of  blood-vessels  that  ramify 
tiroughont  tho  gray  matter  of  my  brain.  Bnt  I  must  wantler  no  f ur- 
Ftber  beyond  the  kitchen,  baring  already  s^d  enough  to  indicate  that 
cxotmosCa  is  fundamental  to  (he  philoeophy  of  bocf-tca  extraction,  and 
reserve  further  particjilars  for  my  next  papi-r. 

Postscript. — I  f<^el  bound  to  step  aside  front  llic  proper  subject  of 
I  papers  to  make  public  acknowledgment  of  an  act  of  honorable 
^generosity,  especially  as  many  hard  things  have  been  baid  conocming 
American  plagiarism  of  the  work  of  British  authors.  As  ovvrybody 
vyn,  we  hare  no  legal  rights  in  America,  and  any  publisher  there 
nay  appropriate  as  much  of  our  work  itn  hti  chooses.  American  Ugit- 
iators  are  responsible  for  this.  Neterthcless,  I  receired,  a  short  time 
aince,  a  letter  from  Mr.  E.  T*  Youmans,  of  New  York,  inclosing  a 
check  for  £20,  as  an  honorarium^  in  consideration  of  the  fact  that  tbeee 
papers  are  being  ri'printedin  "The  Popular  Science  Jlonthly."  Shortly 
before  this,  a  similar  remittance  was  sent  from  another  publi«bing  fiim 
(Messrs.  Funk  &  Wagnalls),  who  have  reprinted  "  Science  in  Short 
(Chapters."  The^e  facts  indicate  that  some  American  publishers  have 
ger  organs  of  conscicntiousncis  than  the  present  majority  of  Ameri- 
ican  legialaton. 

I  am  told  that  another  American  publtsher  baa  issued  another  re- 
print of  "  Chemistry  of  Cookery  "  without  making  any  remittance  \ 
but,  as  Mr.  Proctor  would  say,  "  this  is  a  detail." — Knotdedge. 


VDfOUS  SCPERSTITIONS. 
Bt  I>a.  TH.  BODDT. 

ALTnOlTGU  the  world  no  longer  believes  in  the  goda,  demi-goJ*. 
and  heroes  with  which  the  ancients  and  our  pagan  ance^tora  aoi- 
BUted  ne.irty  every  object,  old-country  pc<)jtle  still  retain  a  consider' 
able  relic  of  heathenism  in  the  shape  of  mytbs  of  a  host  of  apirita  of 
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natora  which  are  all  the  tim<>  at  work  to  produce  prosperity  aixl  suc- 
oesa  or  dvetnictlon. 

Id  Alsace,  ihv  cj«  of  the  tmvoler  i*  gladdened  by  tli«  vieir  of  the 
pictnrcsqac  r!ne-luid»  which  streUih  io  almost  unbroken  Buoceasion 
along  tlio  slopes  of  th«  Voa^a  and  Jars  Moantains,  heavy  with  baod- 
Bome  olustcrs  of  grapes.  We  can  hardly  wonder  that  the  oountry  peo- 
ple, feeliDR  a  similar  delight,  hut  one  mo^fi^d  according  to  their  dif* 
fereot  habit  of  thought,  Mhould  atlributfr  the  proxpcnty  of  their  vine- 
crops  to  high«r  powers  ;  and  it  is  eaaity  cxplainablu  that  in  their 
cliildtsh  funcic-s  they,  half  in  eament,  half  in  humor,  allow  thc«o  genii 
of  old  to  continue  to  live  and  do  their  beneficent  work.  Espeually 
obaracteristic  of  these  children  of  Bac«hns,  to  which  a  variety  of  most 
pleasant  lei^ends  are  attached,  are  propli«cies  respecting  the  snccesa  or 
failurv  of  the  next  vintage,  predictions  tliat  make  themselres  known 
by  visible  or  andiblv  ngna. 

ThuH,  in  the  spring,  when  tli«  air  Li  scmted  with  the  fragrance  of 
the  blossoms,  and  everything  points  to  an  abundant  vintage,  the  people 
believe  ibey  can  bear  in  the  hill  at  UruuBtatt  the  "  Wigigerle"  fid- 
dling lustily  to  the  accompaniment  of  ringing  glasses  and  dancing. 
If,  however,  the  vintner's  prospects  for  the  year  are  dull,  the  smell  of 
the  blowoni*  is  only  faint,  and  the  attentive  listener  can  only  ooca- 
sioiially  hear  the  aound  of  the  slriuga,  while  the  hill  iiceins  empty  and 
desolate^ 

A  pendant  to  the  jolly  "  Wigigerle  "  (wine-fiddler)  is  the  "  White 
Lady  of  Paulinas  Castle"  who  haunts  the  regiou  of  Weissenburg. 
She  is  believed  to  wander  at  night  through  the  vines,  and  orcasionally 
to  make  her  appearance  in  the  day-time.  In  <yi#v  the  year  is  to  be  un- 
prospcTOus,  she  shows  herself  rarely,  closely  veiled,  bc^^irtng  a  bunoh 
vf  bidden  keys,  wearing  a  sad  face,  and  weeping  much ;  hut,  if  the 
vintage  is  to  he  rich,  she  greets  the  vine-dressers  cheerily,  and  rattles 
her  keys  gayly  as  she  passe*  through  the  gardens. 

'I'he  Alsatians  also  regard  a«  an  infallible  winc-oracle  the  cellar  of 
Ansberg  Caatle,  which  belongs  to  the  family  of  the  Pcsslcrs,  a  race  of 
stordy  drinkers  who  became  extinct  in  the  seventeenth  century,  and  is 
popularly  called  the  Devil's  Castle.  The  immense  stocks  of  wine  sup- 
posed to  lie  in  the  deep  and  spacious  caverns  have  not  been  t«uehed 
for  oeotaries  ;  for  the  most  industrious  search  has  failed  to  discover  s 
door  or  any  way  by  which  an  entrance  to  them  can  bo  forced.  In 
good  seasons,  a  sweet  odor  of  wine  arises  from  the  grauml  wX  the  time 

the  blooming  of  the  vines,  and  diffuses  itself  around. 

SL  Uttcma,  formerly  one  of  the  richest  ladies  of  Alsace,  is  honored 
M  the  patron  of  the  poor,  thirsty  topers  of  the  town  of  llunnaswcihon, 
in  bad  years.  This  pious  woman,  who  was  a  friend  and  comforter  of 
the  poor  in  the  seventh  century,  sometime*  eondewcndcd  so  far  as  to 
wash  the  clothi'w  of  her  maidx,  whence  she  got  tlie  uame  of  the  saintly 
laondraei.    A  copious  spring,  flowing  through  four  outlets,  has  been 
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consecrated  to  h«r  memory,  and  ts  knoini  far  tad  wide  as  the  H' 
Spring.  It  oocaxionally  liappenit  io  years  when  wine  is  scarce,  >o  \he 
story  rtra*,  that,  whi-ii  the  people  go  to  the  spring  of  moroin^  ud 
ciTvningM  to  wat«r  their  horses  and  cattle,  wine  flowM  out  of  all  the  ost- 
Ictii ;  and  tbose  who  can  boast  that  they  have  enjojed  this  wine  a,j 
that  it  in  bettor  than  any  other. 

A  St.  Morand  is  honored  as  the  patron  of  the  vintners  of  a  dij- 
triet  near  Worms,  in  oonsc^gucncc  of  a  legend  that  the  commune  was 
onoe  Ueased,  in  answor  to  his  pr«y«n,  with  an  nnn»iially  abundaal 
harvest.  Two  ]>orlrailA  of  hira  may  be  seen  in  the  chtirrh  at  Stom 
baob,  in  one  of  which  he  is  represeoted  as  botding  a  bunch  of  gra; 
and  pre(i.<>ing  ont  the  juic«  with  his  hand. 

The  property  is  attributed  to  Mvoral  springs  iu  Alsace,  of  flow! 
only  when  the  harvests  arc  to  bo  abundant. 

According  to  the  Miporxtition  in  anotht-r  region,  if  one  will  go  to  the 
Geisbninn  of  Freiburg,  in  Br^iisgau,  at  midnight  on  Xew  Year's,  ho 
will  find  a  little  man  there,  who  in  silence  will  give  *nma  very  signifi- 
cant tokens.  If  the  year  is  to  be  a  good  one,  he  will  hear  tfareo  ran 
of  com  in  one  hand  and  three  bunches  of  grapes  in  the  other,  and  will 
mako  friendly  gesture*.  If  the  year  is  going  to  bo  bad,  he  will  bare 
a  sour  face  and  empty  hands. 

llie  vineyard  ia  surrounded,  in  Germany  and  other  oountriM,  by 
aamerouii  poetic  supersliiions.    The  Swabians  say  that  the  grapes  will 
receive  a  fine  flavor  if  the  vines  are  shaken  on  St.  John's  day, 
Bavarians  have  a  proverb  that,  if  one  would  have  good  wine,  be  m 
write  on  his  cask,  "  O  taste  and  f<ee  that  the  Lord  is  );ood  "  (Psaln 
xxxiv,  6) ;  and  the  South-Germans  have  a  proverb,  "If  one  would 
make  good  vinegar  from  wine,  bo  must  throw  the  names  of  three     , 
witches  into  it."  j 

In  Svritu'rland,  the  country  people  freshen  up  their  stale  wino  by  \ 
laying  dead  toada  on  the  bung-botes  of  the  casks.  The  aooietit  G4^H 
mans  were  mindfal  of  their  gods  at  their  feasts,  when  they  strove  V^^ 
distinguish  themselves  as  great  drinkers ;  and  tbe  pious  cost^m  of 
drinking  to  the  health  of  their  divinitic*  wnit  binding  among  tbenL 
The  Xonh-Gcrmnns  were  accuxtonic*!  at  oi-niun  fcants  to  empty  ■  cup 
to  Bragi,  and  by  that  act  to  assume  a  promise  to  emulate  the  bold 
de«ds  of  that  god.  Such  promises  were  irrevocable.  Bargains  were 
therefore  bound  by  a  kind  of  drink-offering  in  order  to  obtain  the 
favor  of  tbe  gods.  At  the  heir's-feast  bumpcre  were  drunk  to  t 
memory  of  the  departing  one ;  and  on  other  oeeasiona  glawics  w 
emptied  in  honor  of  those  who  were  absent.  These  customs,  from 
which  our  toasts  appear  to  be  derived,  were  not  abolished  in  Chris 
times :  only  the  saints  succeeded  to  the  rights  of  the  gods,  St,  Mi 
tin,  it  is  said,  at  his  own  desire,  took  the  place  of  Donar ;  St.  (lenrudo 
received  the  honors  that  had  been  paid  to  Frcya ;  and  NjiJrd  and  Fn 
appear  to  have  surrendered  their  functions  to  the  first  martyr  of 
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C%aroh,  St.  Stephen.  At  Freiburg  the  Johanniles  trere  aocuHomeil  to 
hang  %  Bton«,  reprvscntiog  ono  of  tbotto  thronrn  at  Stephen,  to  a  hiIvit 
cbatD.  Winc!  wu  jjourcd  upon  the  utoiiu  and  then  given  to  the  failb* 
fal  to  drink.  Memorial  drinks  to  St.  Michael  and  St.  Jghn  tttu  Evan- 
g<Uat  wen  also  veiy  pommon.  Departing  gueata  and  iravelun  were 
acetutomed  to  drink  "  John's  blessing"  aewell  aa  iu  memury  of  St. 
Oerlrnde ;  and  a  ntiniber  of  mythical  atones  an  associated  with  thc«o 
draagbta. 

8l  Gcrtnidc  is  said  to  bare  drank  a  St.  John's  draught  vritli  a 
knight  who  had  entered  into  a  pact  with  the  devil,  and  thcrL-by  to 
bavc  delivered  biiu.  Since  ^t.  Gertrude  was  the  patron  of  aailors,  and 
ber  chapel  at  Bonn,  near  the  Rhine,  waa  much  visited  by  seafaring 
people,  it  is  easy  to  explain  why  the  dratigbta  to  b«r  honor  were  drunk 
in  a  glass  shaped  like  a  ship.  It  is  atilt  citatoinary  in  Komc  Roman 
Catholic  churcht!4  to  bless  a  oap  of  wine  on  St.  John  the  Evangelist's 
day  (the  2Tth  of  December),  and  commend  to  the  people  the  memory 
of  the  beloved  disciple.  These  cnstoma-  are  not  observed  outside  of 
Otirmany.  In  Catholic  Germany  it  w  tu'iiiil  to  oelebrato  a  first  festival 
at  the  bouse  n-ith  the  wine  (generally  red  wine)  which  has  been  Unsed 
at  the  church,  and  to  give  to  the  whole  family  to  drink  out  of  the  same 
enp ;  a  few  droiw  are  even  poured  out  for  the  baby  in  the  cradle.  Part 
of  what  is  left  is  preserved,  and  part  is  poured  into  the  cask,  to  impart 
ila  bleaung  to  what  is  there  and  turn  all  evil  spoils  from  it.  Spocu* 
lative  Swabiao  ho«t8  often  conaeoratc  large  quantities  of  wine  for  the 
entertainment  of  their  guests  and  neighbors  ;  and  the  popular  fancy 
prevails  that,  if  suob  of  this  wine  as  haa  been  kept  over  the  whole 
year  b  drank  on  the  annivesary  of  the  day  of  its  consecration,  it  will 
briflg  recovery  to  the  sick,  and  protoction  and  etrenRlh  to  those  who 
are  about  to  start  on  a  }ouravy.  Engaged  conples  taste  this  wine  at 
their  betrolh.iU,  when  it  \»  offered  to  them  by  the  prie*t  after  having 
Ueased  iL  If  one  drinks  it  on  the  day  it  is  consecratt^l,  he  is  sccnred 
for  tbo  whole  year  against  poisoning,  witchery,  and  lighluiug.  It  ia 
an  old  Bavarian  castom  for  the  father  to  drink  a  "John's  blessing" 
before  departing  on  a  joamoy,  ant!  tlwn,  swinging  the  cup  backward 
OTcr  his  head,  lo  cust  a  few  drops  on  the  ground.  The  "  John's  bh^Ks- 
htg"  on  St.  John  the  Baptist's  day,  June  34th,  which  the  Soulh-Oer- 
mao  Protestants  observe  socially,  without  making  a  ebarcb  festival  of 
it,  ii  doubtless  related  to  the  Catholic  custom. 

The  John's  blessings  have  bei-n  referred  to  the  cup  drnnk  by  the 
disciples,  or  pcrhap  to  the  wedding  at  Cana  of  Galilee ;  hut  wo  think 
we  have  shown  that  they  are  derived  from  the  old  heathen  tbank- 
offermgs,  and  the  sacrsmenlal  wine  has  probably  been  also  brought 
within  the  acopc  of  the  usage  by  popular  fancy.  Alsuy  healing  powers 
ora  Bttaobcd  to  this  wine  in  some  places,  and  it  U  somctim<.>s  called  ia 
^a  the  lofit  and  surest  romody  in  extreme  oii»es.  Thai,  industrious  in- 
^■tigatur  of  folklore,  M.  Tuppcn,  says  on  this  subject  in  his  work  on 
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the  nnpcTstitiottB  of  the  Masurps,  that  "  ooD(ecrat«d  commanioa-vinc 
is  used  in  all  diMaacs  w  tbo  moat  Movcrcign  and  IiLst  resort  The 
Masurcs  oftvn  iwk  thvir  p&ston  for  it.  If  they  will  not  give  it  to 
them,  they  go  to  the  Cath<^io  priestB,  who  grant  their  rvqauHU  without 
lieiitation.  They  f  reqnentty  hare  the  wine  hieised  at  the  Catholic  con* 
fetaionals ;  and  some  of  thorn  think  that  commauioD-wine  from  Catho- 
lic chtmbes  is  moro  vfficactouii  thnn  that  from  erangelical  chnrGhe& 
NevvrthcliKM,  Catholimt  nomctimeH  go  to  cvang«lic«I  pastorB  to  get 
thifir  com ra union-wine."  Herr  C.  O.  Hinlz,  another  writer  on  folk- 
lore, mentions  it  aa  a  time-honored  castom  in  old  Prtiiwin  to  pat  a 
bottle  of  wine  on  the  altar,  eo  that  it  may  be  blessed  at  the  wicnt* 
mental  service. 

The  beliefs  on  this  Rnbject  are  in  some  cnses  contradictory :  thoa, 
while  tbe  T^Anenburg  peawint  regnrdi  tbo  communion -wine  aa  a  sov- 
ereign cure,  and  oalU  in  tbe  privKt  when  be  &nA*  the  doctor  too  dear, 
or  tliat  his  remedies  fail,  tbe  people  of  Oldenburg  and  Eaiit  Pnusia 
put  off  the  taking  of  the  sick-bed  communion  as  long  aa  possible,  for 
fenr  that  it  will  bp  followwl  by  a  speedy  death, — IVamlattd /or  the 
J'ojMilar  Sci4nee  Jfont/Uy  from  Die  JVittur. 


MALARIA  AND  THE  PROGRESS  OF  MEDICflNE. 

THE  attempt  to  estim&le  the  snoceoea  of  medicine  on  the  grand 
scale  is  met  at  the  outset  t>y  a  source  of  fallacy  which  can  not 
well  be  eliminated.  Medicine  has  certainly  a  share,  and  il  may  be  a 
very  large  shnrv,  in  the  general  lengthening  of  life,  in  the  decrease  of 
pain  and  suffering,  and  in  the  increa«e  of  working-power  ;  Imt  other 
inl1ncncc-s  Hesidoi  the  (bought  and  endeavor  of  tJie  medical  profession, 
have  hcl{i«d  to  bring  al>out  tliose  results.  A  brief  couaidcration  of 
malarial  fever  (including  simple  agne  and  the  more  deadly  trojiical 
forms),  of  the  causes  that  have  made  it  teas  common  at  homo,  and 
more  amenable  to  treatment  everywhere,  and  of  the  viows  entertained 
about  it,  will  serve  to  show  how  various  are  the  fonrwa  that  make  for 
improved  well-being,  and  how  checkered  the  medical  record  hai  been. 
No  single  cause  of  premature  death,  of  life-long  misery,  and  of  loss 
of  working- power,  hit*  ever  eqtmlcl  malaria.  There  is  aome  reason 
to  think  that  it  wits  from  p<^nion»l  experience  of  the  ague,  and  the 
hepatic  derangcinenls  coniwqnent  on  it,  that  Descartes  got  his  pro- 
found conviction  of  ill-health  being  tbe  greatest  of  all  hiodraJicea 
to  the  wisdom  and  capability  of  the  individual  There  can.  at  least, 
bo  hardly  any  question  that  malaria  is,  and  always  haa  been,  tbe 
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UrgMt  single  element  >□  tbe  mLserie^  of  matikiiid.  Fortanatc)}-, 
BulariAl  foTflr  baa  almost  dirappearcd  from  Great  Britain,  and  it  Iui4 
fa&rdly  existed  Id  aomo  of  our  colonics,  particularly  th«  Aufltralasian  ; 
it  bas  decr«a»c<]  coiMlderably  in  nianjr  paria  of  Mortheni  Euro)K!  and 
Uw  Untt«i<l  StaUa.  Again,  there  is  a  drag,  cinchona-bark,  with  its 
prodaota,  which  bju  a  great  power  over  Uie  coura«  of  tlio  fever. 
Tbe  cultiTation  of  the  dncbona-tree  is  now  a  great  indutttry  both  in 
the  Butem  and  \VestcrD  HomiophcroM,  and  wbatovcr  quinine  or  other 
products  of  the  bark  c«a  do  for  nudarious  sicknc^ss  wilt  be,  at  no 
distant  time,  a  benefit  that  maj  be  shared  by  all  but  the  very  po<»<- 
cat  and  Uio  races  Icaat  accessible  to  civilization.  Lastly,  the  aym[H 
toma,  ootirse,  and  complications  of  the  intermittent  and  remittent  fe- 
vers which  malaria  caa«c«  are  known  with  all  the  prccitfiou  that  can 
be  wished.  What  shnrv,  then,  lias  me<)icinc  ha4l  in  dealing  with  this 
destroyer  of  human  happiness  in  (be  past,  and  what  ia  tbe  attitnde 
of  medicine  toward  malaria  at  present  ? 

The  almost  total  extinction  of  malsria  at  home  and  its  decrease 
abroad  have  boon  brought  about  in  the  ordinary  course  of  draining 
and  cultivating  the  soil,  and  by  a  wise  attention  to  the  planting  or 
eonacmtioo  of  trees.  There  \k  a  cliaracteristic  passage  at  the  end 
of  Kiognley's  novel  "  Hereward,"  in  which  he  comnieinorate!i  bis  hero 
as  (he  first  of  the  new  Knglish  "  who,  by  the  inspiration  of  God, 
began  to  drain  the  fens."  The  draining  of  the  fens  and  all  snch 
achievements  throughout  the  world  have  brought  better  health  with 
them,  but  neither  the  doetors  nor  even  the  sanitarians  have  becu  the 
primary  moving  forres.  Again,  the  medicinal  uses  of  einchona-bark 
wcro  known  first  to  the  indigenous  iuhabitants  of  the  Peruvian  Andes, 
where  tbe  trees  are  native  and  where  tbe  ague  is  common  ;  and  It  was 
the  Jesnits  who  introduced  it  widely  into  Europe  (IRflO)  and  the  EmL 
The  ttory  of  the  reception  of  this  remedy  by  tbe  mcdieal  profeai^oo 
bis  its  noplcaiuuit  side.  The  arch-stupidities  of  the  Paris  faculty, 
who  sttll  live  fur  tbe  amusement  of  tlie  world  in  MoU^re's  comedies, 
oppoaed  It  with  their  auited  weight.  Court  physicians  in  other  Ea- 
fopeaa  capitals  than  Paris  assailed  it  with  abuse,  and  no  one  wrote 
more  noaaense  about  it  than  Gideon  Harvey,  the  physician  of  Cbarloa 
II.  The  new  remedy,  apart  from  its  merits,  fell  in  with  the  view*  of 
tbe  Paracclsiits,  and  disagreed  with  the  views  of  tbe  Galenists,  and 
WM  Mcommeoded  or  condemned  accordingly.  Even  the  great  Stab), 
nearly  a  century  after  cinchona  waa  fir^t  brought  to  Spain,  would 
have  none  of  it,  and,  in  his  servitude  to  his  theories,  he  even  went  ao 
far  as  to  make  use  of  Gideon  ITarvey's  fgnomnt  tirade  agunst  tfae 
dmg  by  reprinting  it  in  Gennan.  Ai  late  as  IT'JO,  an  excellent  pby- 
iuia&  of  Breslau,  Kanold,  whose  writings  on  epidemics  are  still  val- 
■aUe  for  their  comprehensive  grasp,  declared  in  his  last  illness  (a 
"ptnildoas  qaarton  ")  that  ho  would  sooner  die  than  make  use  of  a 
OMadjr  wbicb  went  to  direot  against  his  principles  I    The  world,  of 
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course,  gave  lildv  lic«d  to  these  inano  disputations  ;  th«  valnv  of 
ciocboDa  wiu  bvyoud  tbe  power  of  the  faculty  ci(her  to  discoTer  or  to 
obscure.  But,  on  l>cUalf  of  tbe  faculty,  it  remains  to  add  that  cin* 
ohoDa  found  powerful  advocates  within  it  from  th«  Itrst ;  and  it  vill 
not  Burpriu  any  one  to  Imj  told  that  thow  wvro  gunorally  tbe  men 
vhom  medical  history,  on  oUivr  ground*  a*  well,  ban  extolled  or  at 
any  rate  lavi'd  from  oblivion.  Such  wcro  Sydvuluim  and  Morton  ia 
London,  Albertini  in  Bologna,  P«yer  in  SehaffLauMii,  and  Wsrlbof 
in  Hanovi-r.  Th«  therapeutic  position  of  cinchona  was  firmly  eMaV 
Ii«bed  by  Torii's  li-eatiae  on  the  treatment  of  periodiual  fevera,  pub- 
Uebed  at  Modena  in  1709. 

The  next  stvp  in  the  roltof  of  malariona  aicknou  on  tbo  grand 
Mal«  mui  tb«  extraction  of  ihu  alkaloid  <|uinino  from  thv  cinohona- 
ImuI:.  The  powdi;n->l  kuk  was  not  only  very  unpolatablti,  but  it  wai 
cumbrous  to  carry  and  dispense,  and,  although  the  principle  of  the 
remedy  remained  tbe  same,  it  has  proved  of  inGnitely  t^reatcr  aerrice  in 
tbo  form  of  quinine,  and  in  the  form  of  lh«  cheap  alkaloidal  mixture 
known  in  Bengal  m  "quinotum."  Tbe  firvt  vxtractigu  of  an  alkaloid 
was  in  the  ca«e  of  morphia,  from  opium,  in  1805  ;  the  dijtcovercr  vim 
an  apothecary  of  Uaroeln,  who  was  rewarded  rather  better  than  thu 
oelebnited  piper  of  that  town,  for  tbe  French  Academy  of  Sciences 
robed  bim  two  thousand  francs.  Quinine  was  discovered  in  1830  by 
the  French  chemists  I'elletier  and  Cavcntou.  The  sciences  sih)  arte 
of  botany  and  practical  forestry,  of  chemistry  and  practical  pliarmacy, 
an  now  all  concvrocd  in  the  production  of  this  most  invaluable  of 
remedica.  Tlic  commerce  of  the  world  has  taken  cinchona  in  hand, 
and  there  arc  now-  plantations  of  the  trees  not  unworthy  to  be  named 
beeide  those  of  coffee  and  tea.  Tbe  value  of  the  crude  hark  imported 
into  England  alone  in  1883  was  nearly  two  mLUions  sterling,  llie 
original  and  native  cinchona  region  on  tlie  damp  c4Lit«m  HlotMis  of  the 
Andes  in  Pern  is  still  a  oouroo  of  wealth,  and  a  still  greater  sourn;  of 
wealth  arc  the  new  plantations  on  the  Andes  in  Bolivia.  The  Indian 
Government  haa  sueccMifully  cultivated  tbe  bark  on  a  large  scale  in 
tie  Nilgbiri  Hills  in  Madras,  and  more  recently  at  Darjiling  in  tho 
Himalayas  ;  nbile  a  crowd  of  private  planters  have  followed  in  tbo 
same  enterprise  in  Coorg,  Ttavancore,  and  Ceylon,  lliu  Dutch  Gov- 
ernment, who  were  the  pioneers  of  cinchona  cuUivalion,  hnve  found  the 
climate  and  soil  of  Java  well  adapted  for  the  speeiea  and  varieties  of 
treoa  mo«t  rich  in  quinine.  Jamaica  is  the  latest  field  to  which  this 
new  and  ever-increasing  industry  has  extended. 

IIow  doe*  quinine  control,  modify,  or  cut  short  on  attack  of  ague? 
This  is  a  question  with  which  tbe  commerce  of  the  world  can  n<rt  grap- 
ple, but  only  the  medical  profeasion  ;  and  the  tmtli  requires  il  in  be 
■laid,  that  the  m^lical  profeasion  knows  little  of  the  modtu  openmiti 
'of  quinine  in  ague.     Sydenham,  two  hundred  years  ago^  laid  down  the 
two  great  rulca  for  the  administration  of  bark :  to  give  it  after  the 
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first  paroxysm  and  in  tbe  sobAoquent  tntervalfl,  and  to  continue  lt« 
use  as  ft  pnwaation  ngaintt  tliv  rvcurrcnc-o  of  the  fevvr.  Littlo  re- 
mained to  be  adtlifd  V>  tbcM  (iracticol  indioittionit ;  tla-/  wore  empiri- 
cal, indeed — and  tbey  are  empirical  still,  lite  profession  Is  not  vvrn 
sore  ifbetJteT  quinine  acts  by  breakinp  tbe  recurrent  babit  of  agtie  (aa 
an  aoti-pcHodic),  or  othonriBe.  Ttiera  are  also  tlie  moat  conflicting 
statement*  aa  to  irbother  the  taking  of  quinine  will  ward  off  tbe  at- 
tack of  agae  in  passing  lliroiigb  a  malaiiotia  locality  ;  there  are  a  good 
naay  reaaoiu  for  beliering  that  quinine  haa  no  preventive  or  antictpa* 
action  against  tbo  firnt  ooiwt  of  a  remittent  or  intermitteot  fcTCJ*, 
t  the  prafeasional  advice  will  probably  be  that  quinine  taken  as  a 
preveulive  can  at  least  do  no  harm. 

Bnt  it  ia  when  we  leave  (ho  sphere  of  cmpiricnl  vxpcricniv,  and 
eater  the  physiological  and  pntbological  workshops  of  the  profession, 
tliat  ve  realise  most  ncntcly  how-  great  is  the  disproportion,  in  this 
matter  of  malaria,  between  tbo  opiwrtnnitlcs  of  roi-dicine  and  its 
addarementa.  Take,  for  example,  the  following  aufflciontiy  eclectio 
atatoment  on  the  pbysioiogicai  actions  of  quinine  : 

QaMft,  ConHNiQ*.  one  of  the  alknloids  of  cLnohona,  in  small  doen  ae- 
ctlentes  the  h«art'<  actiea  in  the  wartn- blooded  Auimal ;  in  ntoderate  doeaa  it 
slows  U;  and  b  targe  dosee  It  may  arrMt  It.  uud  vuuvo  csonvDliUmi  uod  deatb. 
Bwsarrh  shows  that  its  octioa  Is  euMtitinlif  npnn  Ih^  c«Dlral  nirvuus  sTsCem. 
It  doitTo;*  all  lulcrosoople  aaltnsl  urfriLiiisiniJ,  upiiun-ittlT  killinit  vibrios,  bac(«ria, 
sad  aauelMS;  but  it  seoms  to  be  iritliont  action  on  humble  orgaaisms  belenglag 
to  tbe  vegetable  khigiliHn.  It  arrMts  lliu  roovtanonls  of  nil  kinds  of  protopltsia, 
laehidlag  thoas  of  the  eolotless  eorpasclcs  of  the  blood.  It  arrcsU  ferraentiie 
[iminsi*  which  deftend  on  the  presunco  nf  nnlmal  or  TOtidtaMo  or^snlicas,  but 
il  dees  not  hilortore  with  the  action  of  ilig««tive  l!aid*.~-<Qaun's  "  Dietiooary 
of  Medicine,"  p.  85.) 

There  is  here  something  for  everybody ;  and,  if  wo  now  go  to  the 
lathological  workshop,  we  shall  discover  the  beautiful  adaptation  of 
Lbeae  varied  actions  of  quinine  to  the  various  of^nions  that  arc  cntcr- 
tuned  of  tbo  malariona  fevers  orer  which  tbe  drag  has  so  powerful  an 
inftnence.  Is  malarial  fever  a  fermentivo  process,  depending  on  tbe 
prsaanoc  of  animal  or  Tcgctable  organtums?  then  quinine  arrests  such 
pnccMea.  Is  maUrial  fever  canscd  by  a  profound  disturbance  of  the 
nervopa  mechanism  which  regnlatea  the  amnrnl  beat  ?  then  the  action 
of  qninine  is  "essentially  upon  the  central  ncrvouM  system."  Notbing 
could  be  more  accommodating,  and  nothing  more  unsatisfactory. 

ITie  theoretical  notions  about  malaria  form  an  inslractive  pago  of 
nadical  hintory.  Tlntil  about  1823  it  was  always  tlioagbt  to  !>c  as- 
sociated with  mar^ihc*  and  swamps,  bnt  in  that  year  Dr.  William 
Fergaaaon  brought  to  England  nnmerous  proofs  that  it  occurred 
abundantly  is  elevated  and  rocky  regions.  Snch  evidences  have  gone 
0*  aceomalating,  and  it  ia  now  well  known  that  malaria  has  no  neccs- 
iny  connection  with  the  marsb.  Bat  the  profeaaion  ia  still  profoundly 
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imprcMcd  witb  the  belief  that  mnliirisi  U  an  xctnal  or  material  poison* 
ous  tnbatance.    To  Homer  it  woa  the  arrows  of  Apollo  in  aoger,  la 
the  iii«diteTal  folk-lore  it  waa  the  mischief  of  elres  and  sprites  ;  and, 
if  scientific  mediciDe  doM  not  now  permit  ub  to  pervonify  tl)e  malaria, 
it  t«a«lie8  us  at  tea«t  to  niAtcrializo  it.     Although  tho  foTera  which 
noalaria  produces  are  quite  tinlikc  the  feven  that  ara  cootAgions  or 
E communicable,  the  present  nctentifie  guides  of  the  profeetdon  aro  re- 
KolTed  to  find  a  material  TiruA  or  poison  aa  the  cause  of  them.     The 
maianal  poison  was  Bought  for,  in  the  early  days  of  chemistry,  among 
the  Tarioufi  gsaes  of  the  marsh,  but  the  chemical  search  proved  fruit- 
IcKS.     When  the  microecopv  came  in,  the  misfro  nas  diligently  looked 
for  in  the  soil  of  malarious  localities  and  in  the  vapors  overban^ng 
them.     From  1848  to  the  present  year,  some  twenty  difTcrcjit  vegi- 
lablo  organisms  or  their  sporen,  of  very  various  degrees  of  complexity, 
hare  been  described  each  in  iu  turn  as  the  malarious  miasm  and  aa 
tb«  specific  catuo  of  remittent  and  intermittent  fevers  ;  and  tbe  quest 
for  a  material  aubstanoc  assumed  to  be  the  cause  of  malarial  fever  a 
regarded  with  much  favor  in  the  best  Kientifio  oirdes.    Kfcanwhilo  a 
body  of  opinion,  wliich  takcA  due  account  of  all  the  manifold  itMO- 
dated  circumstances  of  malaria  throughout  the  world,  has  been  form< 
I  ing,  and  yearly  growing  iu  volume,  that  there  is  no  mabrions  miasiB 
ptt  all ;  thut  "malaria,"  indeed,  is  a  profound  dlsorganizatiou  of  the 
nervous  mochaDism  that  presides  over  the  temperature  of  the  body ; 
and  that  this  npsctting  of  the  hbiit- regulating  center  ia  likely  to  hapi>cn 
when  the  body  has  been  exposed  during  the  day  to  extreme  solar  htat 
tAnd  to  fatigue,  and  exposed  at  sundown  and  in  the  night  to  the  tropE- 
[■ea]  or  sub-tropical  chill,  which  will  bo  severe  in  proportion  to  tJio  rapl 
[eooling  of  the  ground  and  tbe  amount  of  vapor  condensed  in  tbe  low- 
Lest  stratum  of  the  air.     There  is  no  more  lieaollfo)  meehaniKm  in 
>  nature  than  that  which  keeps  man's  internal  heat  aln-ayt>  about  08° 
day  and  night,  summer  and  winter,  in  the  Arctic  regions  or  in  the 
tropics ;  but  cron  that  most  wonderful  of  all  &cif-adapting  places  of 
mechanism,  if  it  be  taxed  too  much,  as  by  extremes  of  day  and  night 
temperature,  will  get  out  of  g<!ftr  ;  and  a  fever,  stil)  retaining  some- 
thing of  the  diurnal  periodicity,  will  be  the  resulL    Ko  one  can  read 
I  the  powerful  critJobm  *  of  Surgeon-Major  Oldliitm,  of  the  Indian  Mcdi- 
cal  Service,  without  discovering  this  rational  exj)1anation  of  malaria 
to  have  the  best  of  the  facts  and  the  beet  of  the  logic  on  iU  ride. 

The  dcoirion  of  this  point  of  tlieory  one  way  or  another  has  the 
moot  momentous  issues,  not  so  much  for  the  treatment  of  maiatioos 
fever  as  for  its  prevention.  It  b,  in  short,  a  question,  on  the  one 
band,  of  common  prudence  iu  warm  countries,  more  often  motst  thaa 
arid,  and  more  often  level  than  monntainou«,  against  exposure  of  the 
body  to  the  direct  action  of  the  snn's  nya  and  to  the  nightly  chill 
•"WliatUU»l>riar  «ad>hrUlt  moM  loMnM  ta  Hot  Clbwlu!"  Lradc^  in), 
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Uiat  follows  ;  or,  on  tbe  other  liani],  of  a  fataliM  doctrine  of  refutable 
spores  or  orgmnUma  of  tlie  ioweal  grade  ciakliig  oeawlcM  wnr  opon 
nuuikutd.  The  world  baa  a  way  of  6ndiDg  out  tbe  trotli  by  it»  vx- 
ptziooow  on  the  large  scale.  It  settled  tho  inaoc  theoretical  objcc* 
tkiott  to  tbe  Tainc  of  cinchona-bark,  and  it  will  probably  form  xia  owu 
opinion  on  the  relAtivv  mvnis  of  the  vi-gelah)c-ii|>orv  theory  of  malaria 
atd  ifae  theory  of  exposure  and  climatic  ricisutude*.  It  will  be  a 
ivgrettal)lu  circumstance  if  in  this  matter  the  profession  has  to  follow 
pnltlio  opinion  instead  of  teadijig  it. 


THE  LOESS-DEPOSITS  OF  NORTHERN  CHINA. 

Br  FKEDEHICK   W.  WILUAMS. 

SCIENTISTS  as  well  as  economists  and  statcsniea  are  turning  vitb 
a  scratiny,  renewed  as  cikIi  year  advances,  toward  the  great  re- 
gion  of  middlu  Asia — a  territory  which,  if  it  supples  mxricty  with  im- 
migrants much  too  thrifty  for  the  tastes  of  our  brxMuIer- minded  Celtic 
bntbrcii,  bids  fair  in  many  waya  to  furnish  materials  for  Boientifio 
rMearvh  that  can  be  compared  in  interest  to  no  other  portion  of  the 
vorld's  mrfaco.  Witbont  delaying  to  mention  Iicre  the  recent  travel- 
en  who  are  rapidly  lessening  tho  bonnds  of  that  tract,  still  oonfeased 
to  be  tbe  \ea.<  known  arua  of  the  gloW,  it  is  our  purpose  to  direct  at- 
tention to  a  geological  phcnomf-nou  among  tho  most  import^uit  n«  well 
as  pecnliar  of  any  hitherto  brought  to  light  in  this  fidd  of  inri-:itiga- 
tion  :  we  mean  tbe  locsa-beda  covering  a  great  portion  of  Xorthcm 
China. 

Tbe  term  loot,  now  generally  accepted,  has  been  used  to  designate 
a  tertiary  deposit  appearing  in  the  Rhino  Valley,  along  the  Danube, 
and  in  sever:il  isohited  sections  of  Europe.  Its  formation  has  hereto- 
fore been  ascribed  to  glaciers,  but  its  enormous  extent  and  thickness 
In  China  demand  some  other  origin.  The  sulHtljince  is  u  brownish-col- 
ored earth,  extremely  porous,  and,  when  dry,  easily  powdered  between 
the  fingers,  when  it  becomes  an  impalpable  dust  that  may  be  rubbed 
into  the  pom  of  the  skin.  Its  particles  are  somewhat  aogdar  in  shape, 
tbe  IdtDpH  varying  from  the  size  of  a  peanut  to  a  foot  in  length,  whose 
appearance  warrants  tJic  peculiarly  appropriate  Chinese  name  meaning 
"ginger-stonea."  After  washing,  the  filuff  is  rea^lydisintegTated,and 
spread  far  and  wide  by  riTera  during  their  timeaof  flood.  Mr.  Kings- 
mill,  in  the  "Journal  of  the  Ueological  Society"  (London), stales  that 
a  nomber  of  specimens,  which  crumbled  in  the  moist  air  of  a  Shanghai 
sammcr,  rearranged  tbenuclves  afterward  in  the  bottom  of  a  drawer 
in  which  they  Itad  bei-n  placed.  Ercry  atom  of  loess  is  perforated 
by  small  tubes,  usually  very  minute,  circalatiog  after  the  manner  of 
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root-filKn,  aod  lined  with  %  tliin  coating  of  carbonate  of  Itiav.  The 
direction  of  these  canals  being  always  from  above  downward,  L-lca>'agc 
io  the  loess  mass,  irrespective  of  me,  is  iovanablf  vertical,  wbilt,  from 
the  same  causc^  water  in  falling  npon  a  deposit  of  this  material  ncvur 
tcollecta  in  the  form  of  puddles  or  lakes  on  its  eurfac^  but  sinks  al 
rooce  to  tlio  local  wator-lcvcl. 

The  loess  territory  of  China  bc^ii«,  at  ita  eaalcm  limit,  Tritb  the 
foot-hills  of  the  great  alluvial  plain — roughly  speaking,  ni>oa  the  lino 
drawn  from  I'eking  to  Kaifong  in  Ilonan.  From  this  rises  ft  terrace 
of  from  niiifity  to  two  hundred  and  fifty  feet  in  height,  consisting  en- 
tin-Jjr  of  loi-»s  ;  and  westward  of  it,  in  a  nearly  north  and  south  lin(<, 
slretobes  the  Tai-Iiang  Shan,  or  dividing  range  b<-tweeH  ibe  allnviol 
land  and  the  hUl-diatricts  of  Sbaii»i.  Au  aimust  uninterrupted  Iocm- 
covered  eount>7  extends  we«t  of  this  line  to  Lake  Koko-nor  and  head- 
vatersof  the  Yellow  River.  On  the  north  the  f<»inatioD  can  be  traced 
L/rom  the  vicinity  of  Kalgan,  along  the  water-shed  of  the  Mongolian 
F>tcppL'»,  and  into  tbo  desert  beyond  the  Alu  Shan  range.  TowanI  die 
south  its  limits  arc  l«Mt  sharply  di^fined  ;  though  covering  all  the  coud> 
try  of  the  Wei  baxln  (In  Rhen.t!),  none  is  found  in  Sz'chuen,  due  aonth 
of  this  valley,  bnt  it  nppi-an  in  parts  of  llonan  and  Esstera  Shantung, 
b  Excepting  occasional  spurs  and  isolated  spots,  loess  may  be  considered 
r  as  ending  everywhere  on  the  north  side  of  the  Tangtse  Yallry.  and,  to 
convey  a  general  notion,  as  covering  tbo  parnllclogruoi  between  longi- 
tudes 09°  and  116°  east,  and  latitudes  a.'l°  and  41*  nortli.  The  di»rtriel 
within  Cliinii  Proper  rcprescntii  a  tcrr-itory  half  as  large  again  as  that 
of  the  German  Empirt-,  while  outside  of  the  provinces  there  is  reason 
to  bclicvu  tliat  loess  spreads  far  to  the  east  and  north,  posubly  in  vary- 
ing tbickneaacs  quite  across  the  desert.  Karon  von  Riehlhofon  ob- 
served this  deposit  in  Shanu  to  a  height  of  7,200  feet  above  the  i«a, 
and  enpposes  that  it  may  occur  at  higher  level*. 

One  of  the  most  stiiking  ai<  well  as  important  phenomenft  of  this 

formation  is  the  perpendicular  splitting  of  its  mass — already  referred 

to— into  snddcu  and  multitmlinoua  clefts  that  cut  up  the  country  in 

every  direction,  and  render  observation  as  well  as  travel  often  exceed- 

Jngly  difficult.    Tlie  cliffs,  caused  by  erosion,  vary  from  cracks  m*a»- 

hred  by  inches  to  caGnus  half  a  mile  wide  and  hundreds  of  feel  deep ; 

tliey  branch  out  in  every  direction,  ramifying  through  tliecountryaftM 

tlic  manner  of  treo-roots  in  the  soil— from  each  root  a  rootlet,  and  from 

Iheso  other  small  fibers — ttntil  the  system  of  passages  develops  into  • 

Jabyrinth  of  far-reaching  and  Interroiogting  lanes.    Were  the  locw 

fthroughont  of  the  uniform  structure  seen  in  single  clefts,  such  a  region 

would  indeed  bo  absolutely  impassable,  the  vertical  banks  becoiuing 

precipices  of  often  more  than  a  thousand  feet.    The  fact,  however,  that 

loess  exhibits  in  every  locality  a  terrace  formation,  renders  its  surfacv 

not  only  habiuhle,  but  highly  convenient  fi'r  agricnllural  pnrpiwc* ; 

it  has  given  rise,  moreover,  to  the  theory  advanced  by  Gingamill  aiiJ 
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oUicrs,  of  iu  sUalification,  ami  from  ihlf  a  proof  of  its  origin  as 
rnurine  deposit. 

But,  »Dce  attention  vas  first  dir«ct«d  to  this  formaltoQ  hy  Mr. 
Pnrapelly,  id  1864,  its  elnictaro  lias  been  more  carefnll;  exMoinod  by 
other  geologist)!,  vrhuKo  hypotliMC!)  arc-  pretty  generally  discarded  for 
that  of  Barou  von  KiclitLufcn.  Tlii»  giniUcanitn,  who  may  bo  c^onsid- 
rrvil  facile  j/rincepa  among  foreign  geologists  who  have  vi.iiti-d  China, 
ai^ues  that  the«o  apparent  layers  ol  loeis  are  doe  to  external  condi- 
tions, as  of  rocks  and  dibrit  sliding  from  snrrounding  hill-sides  upon 
the  loese-dnst  as  it  sifted  into  the  basin  or  Talloy,  tbus  interniptLng  \ha 
homogeneity  of  the  gradu:illy  rising  ilcpostt.  In  tin;  nidv*  uf  gorgea 
near  the  inunnlainH  arc  itvti  layvni  of  oo>arse  d^rla  whicli,  in  going 
toward  the  ralley-lfotton),  become  finer,  while  the  layers  tbemselTes 
are  thinner  and  se[>aTaied  hy  an  incii^asing  vertical  distance ;  along 
these  rubble-beds  are  namerons  calcareons  ooncrotioQS  which  stand 
nprigbt.  Tbc<e  are,  then,  the  terracvfunning  layers  which,  by  their 
resjstaoce  to  the  action  of  water,  cause  the  broken  cbasma  and  step- 
like  coDtonr  of  the  loev  regions.  Each  bank  does,  indeed,  cleave  vcr> 
tieally,  »oraclimrs — dinoc  the  erosion  work*  from  below— lea v  big  an 
oTcrbaoging  bank  ;  but,  ineeLiiig  with  this  Iioristontal  layer  of  marl- 
slooes,  the  abrasion  is  inicmiptcil,  and  a  ledge  is  made.  Falling  clods 
upon  such  spaces  are  gradually  spread  over  ibeir  Hurfacen  hy  natural 
action,  convertinf;  them  into  rich  fields.  When  seen  from  a  height  in 
good  seasons,  these  systems  of  terraces  present  an  endless  succession 
of  green  fields  and  growing  crops ;  viewed  from  the  deep  cut  of  some 
stream  or  road-bed,  the  traveler  *cv*  notliing  b>it  yellow  walls  of  loam 
and  duaty  tiers  of  loeu-ridgeK.  A»  may  be  readily  imagiiu-d,  a  eoun- 
try  of  this  nature  exhibits  many  landscapes  of  unrivaled  picturesque- 
neai,  especially  when  lofty  crags,  which  some  variation  in  the  water- 
conne  has  left  as  giant  gnardsmcn  of  fertile  river-valleys,  stand  out 
in  bold  relief  aguiut  the  green  background  of  neighboring  hills  and  a 
fmitful  alluvial  bottom,  or  when  an  HiH-nitig  «f  itome  asocnding  [<aKs 
ullows  the  eye  to  range  over  leagues  of  sbarp-eut  ridges  and  teeming 
cropa,  the  work  of  the  careful  cultivator. 

The  extreme  eaae  with  which  loess  is  cut  away  tends  at  times  to  se- 
rionsly  embarrass  traffic     Dust  made  by  the  cart-wheels  on  a  highway 

aken  up  by  strong  winds  dtiring  the  dry  season  and  blown  over  tho 
jundtDj;  lauds,  much  afti^r  the  manner  in  which  it  was  originally 
ited  here.  This  action,  continued  over  centuries,  and  awisled  by 
sjonal  deluges  of  tain,  which  tind  a  ready  channel  in  the  road-bed, 
baa  hollowed  the  country  routes  into  depressions  of  often  fifty  or  a 
hundred  feet,  where  the  passenger  may  ride  for  mile-s  without  obtain- 
ing a  glimpae  of  6cld  or  landitcnpe.  T^cutenant  ICreimer,  of  the 
Saedieiiyt  exploring  expedition  (whose  pleasant  article  on  Thibet  ap- 
in  "The  Popular  Science  Slonthly"  for  August,  1882)  illus- 
Jijr  a  personal  experience  when  in  Sbaoei,  tl>e  difficulty  nod  dan* 


m6 


TUK  POPULAR  SCIENCE  MOSTULY. 


gcr  of  departing  from  the  bigfawsy  wben  in  oda  of  these  deep  caLi ; 
after  scranibling  for  miles  alon^  tbe  brokeo  1<iom  iibovo  the  road,  hi- 
onlj-  regaiD(^l  it  when  a  fanher  pasBage  wm  cut  ulT  by  a  precipice  on 
th«  one  Hide,  wbiln  n  jump  of  taxav  thirty  feet  into  the  beaten  trMk 
vw  bia  only  altematiro  npon  the  oilier. 

IMffioolt  aa  may  be  BDob  a  teiritoiy  for  roads  and  (ho  pnrftcsca  of 
trade,  it«  advantages  to  a  farmer  arc  manifold.  Wherever  thia  deporit 
extends,  thero  the  baebandman  baa  an  aaxurod  barrest  two  and  cvm 
tbreo  times  in  a  year,  It  is  easily  vorked,  oxccedingty  fertile,  and 
Rabmil*  to  eonatont  (tllagc,  wJlh  no  other  manure  than  a  sprinklitif;  of 
ila  own  loam  dug  from  th<-  Hcan»t  bank.  But  locaa  perform*  still  anoth- 
er sMTice  to  its  inhabitant*.  Caves  made  at  the  bases  of  iu  atraigbl 
clefts  afford  faomc«  to  milli<Ha  of  people  in  the  northern  prfivinL'M. 
Choosing  an  esnipment  where  the  eonsiatvitry  of  the  earth  is  grvu- 
est)  the  tinlivea  eut  for  themselvea  rooms  and  bonsve,  whoso  portition- 
vralla,  ecment,  bcdis  and  fumitnro  are  made  in  Mo  from  tbo  same  loess; 
Whole  villages  cluster  together  in  a  series  of  adjoining  or  snpcrim- 
posed  chanitN-TM,  some  of  wtiich  pierce  the  soil  tu  a  di-jith  of  oft«D 
more  than  two  hundn-d  fwt.  In  costlier  dwellings  the  terrace  or  suc- 
cession of  terrace«  thus  perforated  arc  faced  with  brick,  as  well  as  the 
arching  of  rooniit  within.  Tli«  advantages  of  such  1i.iliitations  oonsiit 
as  well  in  itnperviousncss  to  changes  of  temperature  without  as  in 
ibeir  durability  when  constrnctcd  in  properly  selected  ii!aci.t« — many 
locsa  dwellings  outlasting  six  or  seven  generations.  The  caiabiliUea 
of  defense  in  a  country  such  as  this,  where  an  invading  army  mttit 
inevitably  become  lost  in  tbo  tanglo  of  interlacing  ways,  and  where 
tbe  defenders  may  aln-ays  remain  concealed,  ar«  very  suggestive. 

Hiere  remains,  lastly,  a  ]>ccii1iar  property  of  loess  which  is  perhaps 
more  important  tluui  all  other  features  wben  measured  by  Its  man- 
acrving  efficiency.  This  is  tbe  manner  in  which  it  brings  forth  cro|is 
without  the  aid  of  manure.  From  a  period  more  than  two  thousand 
years  before  Christ,  to  the  pros«nt  day,  the  province  of  Shaosi  has 
borne  tbe  name  of  "Granary  of  tho  Kmpirtt,'*  while  ita  fertile  soil, 
fivanff-t<t,  or  "  yellow  earth,"  is  the  origin  of  the  itn[>enal  color.  Spite 
of  this  product ivonc**,  which,  in  the  fourteenth  century,  caiiKed  Friar 
Odorio  10  admiringly  call  it  "tlie  second  coontry  in  the  ii-orld,"ita 
present  capacity  for  raising  crops  seems  to  be  as  great  as  ever.  In 
tbe  nature  of  this  substance  lies  the  reason  for  this  apparently  inei- 
banatiblfl  fecundity.  Its  remarkably  porous  stmctnro  mu»t,  indc«d, 
eansc  it  to  absorb  the  gases  necessary  to  plant-life  to  a  miieh  greater 
degree  than  other  eoih,  but  the  stable  production  of  those  mioeni 
mlwtauces  niMdrnI  to  the  yearly  sncnssion  of  omiis  is  in  the  gronnd 
itself.  Tbe  aalta  contained  more  or  leas  in  solution  at  the  water-level 
of  tbe  region  are  freed  by  tbe  capillary  action  of  the  loess  when  rab- 
water  sinks  through  the  spongy  nia>«  from  above.  Surface  nioi<tim^ 
following  the  downward  direction  of  the  tiny  loess-lubea,  est:ib]iithet  a 
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cotmwUoD  with  the  waters  compressed  below,  wben,  owing  lo  the  Inn- 
t  of  diffasion,  the  ingrodifioU,  being  releawd,  mix  n-itb  the  moisture  uf 
ibe  liltlv  ainahl,  luid  are  than  t«krn  from  thv  Iowc«t  to  tlie  topmoM 
brcla,  pcmicattng  the  grunud  and  fumUtiing  iioiiriMhmcitl  to  the 
phuit-rootA  at  the  sorfaoo.  It  is  on  aoeounl  of  tlii«  curious  iK-tton  of 
loess  (bat  a  copious  rainfall  is  mora  nMiessaiy  io  Kortberu  ('hiua  than 
ebewber«,  for  with  a  dcartJi  of  r»in  tlie  capillary  communication  from 
above,  below,  and  vice  vena,  is  interrupted,  and  Tcgotatioa  loses  both 
its  moisture  and  manure.  Drought  and  fumino  are  consequently 
^nunjrnions  terms  here. 

As  I4]  th<i  origin  of  locra.  Baron  Ton  Riohlbof^in's  thcorj  is  autn 
iilantiatly  as  follows  :  The  uniform  composition  of  this  material  over 
extended  areas,  coupled  with  the  absence  of  stratification  aud  of  ma- 
rine or  frcab-wat«r  organic  roniaine,  renders  impowible  tho  hyjwlhi'sis 
tbat  it  iji  ft  vrater-depowt.  On  the  other  band,  it  contuinM  vaKi  ciuan- 
tttiea  of  land-shells  and  the  Tcntigcit  of  aiiiniaU  (mammalia)  at  every 
level — botli  in  remarkably  perfc-ct  condition.  Coududing,  also,  tbat 
from  the  oonformatioD  uf  the  neighboring  luouniain-chains  and  tbeir 
peculiar  weatliering,  the  glacial  tiicory  is  inadmissible,  ho  advances  the 
STippoiution  that  loeM  is  a  subaSrial  deposit,  and  tbat  its  fields  arc  the 
draiocd  analogues  of  the  Ht<-ppu-biuiins  of  Central  Asia.  Tbcy  date 
from  a  geological  era  of  great  dryuiiK<,  before  the  cxittenuti  uf  ibe 
Yellow  and  other  rivers  of  the  northern  provinces.  Aa  tlie  rocks  and 
bills  of  tbo  highlands  disintegrated,  tho  sand  was  removed,  not  by 
water-courses  SRUwarO,  but  by  the  high  winds  ranging  over  a  treeless 
desert  landn-ard,  ttntil  the  dust  settled  in  tbo  gruKs-covcrcd  diMriota  of 
what  is  at  present  Cliiua  Proper.  Now  vegetation  was  at  once  nour- 
iobed,  while  its  roots  were  raised  by  the  constantly  arriving  deposit ; 
the  decay  of  old  roots  produced  the  liuc-liiied  canals  which  impart  to 
this  malL-rial  its  peculiar  characteristics.  Any  one  who  has  observed 
the  terrible  dnstatorms  of  Xorlhcm  China,  when  the  nir  is  lillcil  with  an 
impalpable  yellow  powdi^r,  which  Icuvch  its  coating  upon  cvcrj-thing, 
and  often  extends  in  a  fog-like  cloud  hundreds  of  mtU-a  to  sea,  will 
onderatand  the  power  of  this  action  during  many  thousand  centuries. 
This  deposition  revived  tbc  ebelU  and  bones  of  innumerable  animals, 
while  tlie  diMolvet]  aolntions  contained  in  its  bulk  staid  therein,  or  snt- 
orated  the  water  of  email  lakc!*.  By  tbo  sinking  of  mountain-chains 
in  the  south,  rain-clouds  emptied  tbiimitelves  over  thin  region  with 
tDueh  greater  frequency,  and  gradnally  the  system  became  drained, 
ibe  DTOsioo  working  backward  from  the  coast,  fllowly  cutting  into  one 
basin  after  another.  With  tbo  sinking  of  its  salts  to  lower  levcl»,  un- 
exampled rirbncKS  waa  added  to  the  wonderful  topography  of  tlits  sin- 
gul.ir  formation. 

Sfr.  Pumpelly,  while  accepting  this  ingenious  theory  in  place  of 
his  own  (that  of  a  fresh-water  lake  deposit),  adds  tbat  the  supply  of 
loen  might  have  been  materially  incrc-oecd  by  the  vast  mer»-tle-gtac€ 
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of  High  Asia  ftud  the  Tien  Shan,  whose  vtreanu  have  for  Sje:«8  Crftni* 
ported  the  products  of  glacial  attrition  ioto  Ccotral  jV«ia  aud  Konh- 
WfsUrrn  China.  Agaiit,  be  iii»i:>U  llml  Rii-htluifcn  bsk»  not  girc'D  tm- 
poTtunce  eaough  to  tbft  (MUiing  {ilunvK,  wrongl;  contidcrml  by  bk 
fniaecmon  in  th«  studjr  of  Chinvse  geology  as  |iUino«  of  etratifi* 
cation.  "Tbest-,"  be  saya,  ''account  for  the  margioa]  Uytm  wf  dibrU 
brought  down  from  the  mountains,  jVnd  the  continuous  and  more 
abuudaitl  growth  of  grasses  at  one  platw  would  produce  a  modifies' 
tion  of  tbo  eoil  Htruclttraliy  and  chvnticudly,  wtiicfa  suporincumhciit 
nooumulations  oould  ni'vvr  uffaov.  It  sliunld  xcvm  probable  that  we 
have  herein,  aliio,  tbv  explaaation  of  the  calcarcoua  concretions  wbicli 
abound  along  thcoe  planes  ;  for  tbe  greater  amount  of  carbonic  acid 
generated  by  tbe  slow  decay  of  this  x-eRdation  would,  by  funning  a 
bicarbonate,  gi\'o  to  the  limo  tbe  mobility  nocossary  to  proditci-  Uie 
coticrelioJiin." 

It  U  tiardly  withiu  the  scope  of  tbu  article  to  do  more  than  presnC 
in  brief  outline  an  exposition  of  the  loess-theory  that  baK  niiide  its 
orginator  already  oelehrated  tbrougbout  Germany.  Nor  can  wc  follow 
Baron  TOD  Kieblhofen  further  into  the  extension  of  his  pofitulate,  where- 
in one  is  scarcely  surprised  at  finding  a  plaosiblo  and  attractive  applt- 
oatioi)  of  this  idea  of  locss-fonuatton  to  tbe  entire  Euro|>u- Asiatic  Con- 
tinent, to  the  pampaat  of  the  South  and  prairicH  of  the  North  American 
world.  Whih-  (he  three  or  four  northwestern  provinces  of  China 
exhibit  nndoubtedly  the  strangest  and  moat  picturesque  features  of 
Ibis  formation,  its  influence  upon  the  climate  of  Central  Asia,  the 
reactionary  effect  of  this  upon  the  surface  coaBgtn^ion  of  Oie  steppe- 
lan<bi,  aui)  thus  on  the  historical  and  rtlinographical  derelopmeDt  of 
tbe  cradle  of  the  human  race,  are  but  some  of  tbe  legitimate  generali- 
zations— if  not  necessary  results — coming  from  this  interesting  phaaB 
of  nature. 


THE  NATURAL  SETTING  OF  CRTSTAI& 


Bt  J.  a.  CHOATB. 

TItE  stndy  of  natural  history  hn»  of  late  years  been  largely  directed 
to  tbe  observation  of  laws  aoconling  to  which  the  derelopmeot 
of  the  individual  apecioa  and  goniiit  takes  plac<-.  Although  the  vital 
principle*  which  doterniinea  the  groutb  and  tlic  nature  of  the  animal 
or  plant  eludes  tbe  search  of  &brewd  and  practiced  obserrcn^  yet  tbe 
modes  in  which  that  prineij)le  manifests  itself  are  in  many  oasea  pretty 
well  understood,  tn  numberless  itistanccs  wo  have  been  shown  (he 
purjwM"  with  which  Nature  works  on  uncea-fingly  toward  certain  defi- 
nite aiitioipate<l  rnda.  It  !h  thin  fixed  intent  of  Nature,  ration.illy  and 
hopefully  pursued,  which  reveals  the  thought  of  the  tmiverMC.    Tbo 
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prooeasea  of  growtli  and  of  change  aro  evident  enougli  to  be  faniiliiir, 
bat  it  is  tbo  ri.-a«oa  for  th«<tu  pltciiomeoa  whicli  bo  often  makes  them 
mincles  of  won<lur  to  the  obacrvcr.  Can?,  iotelligence  and  iikill  will 
eTcryirh«r«  be  aeen,  bat  there  b  a  marked  diatinction  between  tbe 
growth  that  goes  on  under  the  supervtaioD  of  an  intelligence  wholly 
Mt«nul  10  the  form  which  iu  broaght  into  being,  a-t  i»  tbc  case  of  a 
oryatol,  and  that  development  which  ia  made  according  to  instinctive 
or  eoDsoioas  teDdeRcict)  implanted  in  thu  germ. 

TVee,  ahrub  and  gnuu  nhow  evidence  of  effort  on  tbo  part  of  the 
bdiridaal  directed  to  quite  obvious  ends.  Tlio  form  usumod  is  in 
ercfy  iaatance  such  aa  to  enable  the  plant  lo  resist  the  Tiolenco  to 
which  it  may  be  exposed.  All  the  onergiea  controlled  by  vital  foroe 
are  difocivd  to  inpplying  wanta  felt  or  anticipated.  The  troc  in  its 
growth  develops  iLteagth  where  mrongtb  i«  needed,  ju«t  as  man  by 
ozercisa  incxeaaei  hin  muscular  power.  In  the  formation  of  cryttala 
aaother  hiw  predominates.  It  matteni  not  whether  these  are  safely 
hidden  away  in  the  caverns  of  the  earth,  or  are  exposed  to  risk  of 
dMtmction  npon  its  surface.  I'hey  usually  occur  attached  to  one  an- 
oUier,  or  to  the  faces  of  the  rock.  In  the  Utter  case,  such  as  have 
uiequsl  axM  will  bo  found  ho  pLiced  um  to  hare  tbetr  longest  axes  at 
fight  nnglefl  to  the  euriace  lo  which  lliey  arc  attached,  or,  if  the  sur- 
bee  be  eurred,  this  axis  will  be  at  ri);ht  anglei*  to  the  piano  tangent  to 
iha  curve  at  that  point.  This  arraugeincnt  will  be  seen  most  plainly 
Q(iOD  examination  of  a  geode  lined  with  quartz^ryetaliw  It  providea 
for  tbe  aetting  of  tbo  largi-st  number  of  cryMaU  npon  a  ^vcn  imrfaoo, 
bat  pnta  them  in  tbo  ptwition  of  the  least  stable  equilitn-inm  iiuite  un- 
like the  Htunly  postturvt  assumed  by  a  tree  decj>Iy  rooted  to  the  soil, 
and  having  ita  fibers  most  atrongly  interlaced  in  die  region  of  ita  base. 
This  aetting  of  crystals  displays  them  to  the  best  advantage,  but  it 
leaxea  them  more  exposed  to  abrasion  than  would  any  otiier  position, 
aed  more  likely  to  bo  removed  from  their  place.  No  provision  has 
been  made  to  guard  against  external  >-iolence,  and  in  thin  may  bo 
found  a  striking  jwiut  of  durlinction  between  an  animate  and  an  inani- 
mate entity. 
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SiCIIIAPARKLLI  oontinncd  his  observations  of  the  topography  of 
5  tha  planet  Mar*  during  its  last  opposition,  i.e.,  from  October  20, 
1*)1,  to  tbe  end  of  February,  \^%  and  his  rcsulta  were  coramunioated 
iu  a  preliminary  report  early  in  March  to  the  Acoademla  dot  Lincci,  of 
Rome. 

Owing  lo  the  prevailing  weather,  his  obscn-ations  were  restricted 
*  Tnwiated  for  "  Tlie  roimlw  BdnKv  UoDtbl;  "  by  Uircus  Bunjuuio,  Ph.  B^  F.  a  S. 
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lo  fifty  days — from  the  end  of  December  to  the  beginning  of  Febr* 
ary.  ^Vmong  these,  sixtoeo  evenings  were  remarkably  favorable,  id 
much  to  that  the  greatest  magnifying  ]>(>W(ir«  coiiM  bo  us«cL 

It  was  ihorcforo  pofuiible,  notwithjUanding  the  fact  tliul  iho  «p> 
parent  diameter  of  Mara  was  not  over  16'  (against  19'  in  1977),  la- 
obtaiu  results  which  surpass  all  ]>rerionfi  endeavorB.  Beginning  with 
the  white  polar  spots,  Sc-hiapAri'lli  first  mentions  that  the  norihers 
polar  Gpot  was  always  mora  or  lest  visible.  During  the  months  of 
Norember  and  December  it  appeared  separated  into  st^'veral  branchrt 
or  maMCH,  as  vt*  also  tlie  case  in  1879.  In  the  Utter  half  vf  Januaiy 
these  branehea  began  to  amalgamate  and  form  a  regular,  continnen^ 
and  nniform  eattMe,  the  diameter  of  wbiob  rc^ached  about  DO"  at  the 
beginning  of  February,  and  then  decreased  in  a  distinctly  noticeabb 
manner ;  while,  on  the  contrary,  the  southern  polar  spot  remained 
I  iiivistbtc  during  the  entire  period  of  the  observations,  even  in  JaDuaiy 
and  FeWuary,  when  tlte  south  pole  entered  Uio  field  of  view  2°.  Fran 
tbis,  in  connection  with  the  experience  gained  in  1879  relative  to  Hie 
.  viaibiliiy  of  the  spot,  he  concludes  that  eight  months  after  the  soutben 
'  solstice  it  had  not  yet  attained  a  diameter  of  20'— «  diameter  wbid^ 
according  to  the  observations  during  the  previons  opposition,  it  gen- 
erally attained  to  a  few  weeks  before  this  solstice. 

During  the  coano  of  the  otwenatioDs,  varions  white  or  whi^th 
Spots  made  their  ap|warance  at  tbe  southern  edge  of  the  planet,  gnatlj 
mentbling  the  polar  spot,  but  after  exact  examination  and  mcanre- 
uent  proved  to  be  one  or  the  other  of  the  well-known  sonthem  ialaiuds 
of  the  planet,  which  appeared  while  around  their  edges  in  considetv 
tion  of  a  property  peculiar  to  three  locjilitic*. 

Tlio  dark  portion  (ocean?)  which  surrounds  llifKO  islands  did  not 
seem  to  poKsctia  this  property ;  and,  in  order  lo  ex|<Uin  how  the  polar 
spot,  daring  tJie  aoutbem  vrinler  on  Mars,  can  occupy  a  part  of  t)<it 
locality,  it  becomes  necessary  to  make  the  asmmption  that  at  endi 
times  this  part  undergoes  encli  changes  that  it  is  enabled  lo  appear  of 
a  bright  white  color. 

Similar  white  or  wbitisb  spots  were  observed  at  intervals  at  other 
jiointt  of  the  yellow  surface  of  the  planet ;  aome  of  ilie  better  deter- 
mined points,  which  ha*!  already  been  noticed  in  1877  and  1870,  were 
also  visible  on  this  occasion,  while  others  remained  invisible.  A  num- 
ber of  white  spots  were  observed,  which,  however,  were  only  tempo- 
rary, particiiliirly  in  tlie  netghborfaood  of  the  northern  polar  MlotU. 
Kiiiunaliiig  from  this  position,  there  often  would  be  noticed  white  in- 
clined stripes  passing  toward  tlie  equator  of  the  pUnct ;  the  arrange- 
ment of  these  seemed  to  be  dependent  upon  the  rotation  of  Man*— 
other  positions  near  the  edge  of  the  planet  likewise  presented  a  whitiali 
sppeanuKe. 

A  general  dimming  of  iho  while  spots  which  hid  the  conlSgm- 
tion  of  the  planet  was  observed  on  the  l&lli  of  January,  between 
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ttPmridiuiM  of  40"  tiul  130*.  It  extended  only  ov«r  the  yellow 
portionN,  which  are  supposed  to  be  contuienls,  and  often  corcrad  the 
DtuUti,  but  completely  avoided  the  darker  portiooa,  vrhicli  repreoeot 
Um  ooeana  and  larger  lakes.  It  was  not  a  contigaotu  coreritig,  but 
ODBsisting  of  white  or  whitish  M|>otii,  which  wore  irregularly  dislrib. 
Wed. 

The  atmcttpbcro  of  Mars  appoara  to  have-  boeii  mor»  trMurpareot 
tlun  during  19T7.  K'ot  only  the  lamtooua  and  the  opaque  zone  of  the  j 
rim  were  smaller,  but  in  eomo  parte  of  the  planet  the  contrast  bctwc«D] 
the  light  and  shade  wss  more  di^nctly  viitiblo  with  an  inclined  illn-1 
nutation,  and  bo  it  n'aa  possible  to  more  readily  distinguish  objeota' 
■the  edge  of  the  planet  than  nt  the  cenb-r. 

During  November  the  north  pole  advani»cd  some  7*  to  8*  within 
the  circle  of  the  visible  hfriniiipbere  ;  btil  the  hope  of  bdng  enablcfl  to 
examine  tlio  surface  in  the  vicinity  of  this  pole  was  unreuiliEed  od 
icoouut  of  the  unfavorable  weather.  For  this  reason  the  limit  of  the 
chart  of  1881— ffS  docs  c:LCfieA  60°  north  latitude,  and,  hence,  does  not 
extend  much  beyond  the  portions  explored  in  ISTO;  but  the  parts 
lying  between  30°  and  00°  northern  lutitndo  could  be  more  closely 
namined.  On  this  occasion  also  the  lower  end  of  the  chart  is  limited 
by  a  tories  of  dark  stripes  wbiob  appear  to  be  connected  witli  thQ  j 
aoTtbem  ocean.  The  peculiar  character  of  the  surface  of  lUant  can' 
not,  however,  be  well  explained  until  after  the  next  opposition.  It 
was  iiDposaiblo  to  explore  the  southern  ocean  with  exactness  beyond 
90°  aoDth,  allbongh  all  of  the  islands  which  had  previously  been  rccog- 
aiwd  weta  obMrved  as  white  Npolt  itimilnr  to  tho  polar  snow.  All  of  ■ 
the  smaUer  aeaa  which  branch  off  from  the  equator  were  verj-  distinct 
is  their  oonflgnration.  The  oontinenta  and  the  intej-ior  lakeit  between 
the  bright  equatorial  zone  and  the  south  ocean  could  be  drauii  with 
tie  greatest  accurncy.  A  few  changes  in  the  appearance  of  ]>artioular 
[■anions  as  compared  with  their  shape  in  1970  were  noticed,  and  as 
hundreds  of  thou*andit  of  sqnnrc  kilometres  of  surface,  which  were 
fonneriy  light,  had  in  the  mean  while  bteomo  dark,  so  on  the  other 
hand  many  of  the  sections  which  previously  were  dark  now  beeamei 
IniainoBS.  Tlieso  changes  prove  that  tho  darkening  prinei])le  which  i 
produces  them  is  due  to  sometliing  which  is  movable  aud  extends  over 
the  larfacc  of  the  phtnet  (for  in^lAnco,  water  or  some  other  liquid), 
or  potfu^s  something  capable  of  being  trnnHmittcd  from  place  to 
pbee  (inch  as  vegetation). 

^Kot  one  of  the  old  dark  Unea  which  have  been  called  "ennals" 
^B  aisaing,  and  causes  which  in  all  probability  were  due  to  the  sun 
jMlmwl  nnmcroii!)  phenomena,  which  in  former  oppositions  were 
ooljr  napccted.  That  biilliont,  light-red  color  mixed  with  white, 
which  in  1877  occupied  the  whole  of  tho  equatorial  xone  and  a  largo  j 
part  of  it  in  1870,  was  found  in  1889  to  bo  entirely  abnent.  Undefined! 
ibadows  began  to  form  in  this  luminous  veil  eurrounded  by  stains  of 
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sn  orangc-ycllow  color ;  tliMO  Hhatlowa  become  darker  by  degn)e% 
conccntrxtc  thcRuclYCA  and  abNorb  bodies  by  changing  into  gnrnpn  of 
morv  or  \v«»  block  Hoch  ;  at  tbe  rame  tinio  the  orange  color  «su-ail', 
and  fitully,  wiUi  but  little  exception,  coven  the  whole  of  the  so-calltd 
continental  Bone. 

The  Urga  areas  of  the  so-called  "  Aldonia  "  oco«n  and  gnlf,  whidi 
in  1879  appcan^d  to  belong  totlio  "ocean,"  rwolved  tb«mMcU-cH  into 
complicated  bunefaeti  of  definite  lines.  Finally,  ono  could  sev  what  we 
have  ever}-  rea»OD  to  believe  b  the  trae  aspect  of  the  planet.  BexMlea 
this,  ve  noticed  the  pecnliar  and  unexpected  phenomena  of  the  iio>A- 
ling  of  the  cAuals,  which  will  probably  tvn<)  to  roii>iidcrably  alter  the 
pretwnt  tipwh  of  the  physical  characters  of  the  planet.  This  doublii^ 
it  clearly  not  on  oplioid  vfTecl,  dependent  upon  the  inorvoMtl  optic 
power,  as  in  tlie  caae  in  the  double  stars ;  nor  ia  it  produced  by  iho 
longitudinal  dirifiion  of  a  oanal.  It  takes  plaoe  under  the  following 
circumstancce  :  To  the  right  or  left  of  an  existing  line,  without  any 
cfasngo  in  its  direction  or  po«ili(Mi,  another  parallel  line  is  prodoeed 
wliich  difTcrK  from  the  first  in  appearance  and  direction  only  in  excep- 
tional eaAes.  Iletwouii  the  linen  so  pro<lncc<l,  the  distance  varied 
from  13°  to  0"  (350  to  700  kilometres).  Among  ccrUin  of  the  lines 
doubling  could  only  be  sn^pected,  but  not  observable  at  llio  small  di<f 
tance  (5°)  separating  them.  Sometimes  a  line  was  darker  or  broader 
at  two  or  more  points,  and  the  accompanying  lino  would  also  show 
this  |>ccultitr  feature.  The  length  of  cacli  pair  rnay  differ  oonsiderahly, 
and  vary  from  15°  to  80*.  Some  were  of  »  roddish-brown  color,  some- 
wltat  darker  than  the  ground  from  which  tbey  could  be  distiDguiahed  ; 
othere,  generally  the  finer  ones,  were  very  dark.  The  broader  one* 
formed  true  bands,  the  sides  of  which  were  perfectly  parallel.  They 
followed  (as  far  as  could  bo  judged  n-ilhout  exact  mcasuremeote)  the 
direction  of  the  largo  circles  of  the  planet,  and  only  in  a  few  cases 
were  tbey  bent  off  toward  the  aide.  No  irregolantlcs  could  be  ob- 
served  among  tbem  with  the  magnifying  (417)  power  used.  Certain 
of  them  sliow  such  great  regularity  that  they  might  be  designated  aa 
a  aeiies  of  parallel  lines  drawn  by  the  aid  of  a  ruler.  In  some  OOMi^ 
several  pairs  wonld  combinE',  one  behind  the  Other,  and  form  a  doable 
polygonal  line ;  with  very  definitely  marked  angles  such  a  aeries  would 
occupy  a  great  extent.  Tlils  phenomenon  of  donbling  appears  to  he 
eonnectod  with  certain  epochs — and  it  takes  place  almost  simnltanv 
oudly  over  the  cntiru  surface  of  tlie  planet,  covered  by  the  bright  por- 
tions (continents  ?),  Not  a  trace  of  these  was  obscj-vi-d  in  1877  dur- 
ing the  weeks  which  followed  tbe  southern  solstice  of  the  planet.  A 
single  isolated  instance  was  noticed  in  1S70  on  the  :36th  of  I>ecemlwr. 
The  appearance  of  this  doubling  was  tbe  more  surprising,  a«  a  careful 
examination  on  December  SSd  and  S4th  gavo  no  cauM  for  Eiispecting 
any  such  change.  During  the  last  opposition,  a  reappearance  of  this 
phenomenon  was  impatiently  looked  for,  but  it  did  not  show  itsdf  for 
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two  montha,  aad  tlien  Uti>r  than  was  exp«cted  ;  at  finit  indtMtinct  and 
dim,  but  becoming  moro  distinct  on  tlic  following  day.  Thia  wa*  one 
month  aft«r  the  autaninal  equinox  of  Alan.  Tb«  doubliug  continued 
to  be  visible  until  after  tlu'  *:n»l  of  Fcbruiiry.  On  the  11th  of  .lauoary 
another  doubling  had  already  made  itn  ap{N-aranc«,  but  wait  not  further 
noting  bcouiM)  the  canals  which  doubled  wero  very  irregular.  Great, 
therefore,  was  oar  surprise  to  find  that,  oa  the  19tb  of  Jantuury,  &  canal 
which  passed  through  the  center  showed  two  straight  jKuallel  Unea, 
which,  on  repeated  examination,  were  fonnd  to  be  true  phenomena. 
From  this  date  the  number  of  canals  appearing  donhli^d  increased ; 
e^Tn  OD  the24tb  of  February  when  the  appan^ni  dianivt«rof  Hf ant  had 
been  rcduc«d  to  less  tlian  10^,  the  doubling  of  the  canals  oould  1>e  dis* 
tinguisbed.  In  an  ^gregate  (exclusire  of  »  few  eases  which  ooold 
not  be  configured  on  account  of  the  insofficient  power  of  the  telescope 
to  define  such  delicate  cases),  some  twenty  ca«cs  of  doubling  wore 
noticed,  seTenteen  of  which  oceunrd  in  the  oonrae  of  one  month,  i.  e,, 
from  January  I9th  to  Febninry  19th— the  mean  of  the  time  con«. 
■ponding  to  about  the  end  of  the  second  month  after  the  autumnal 
cqainox  of  t)ie  planet.  In  addition  Co  these  tlicrc  were  probably  oth- 
cw  which  made  their  appearance  j  but,  nufortunatcly,  the  unfavorable 
u  father  and  the  increasing  distance  of  the  planet  prevented  a  suocesa- 
ful  following  up  of  the  farther  development  of  these  highly  important 
phenomena.  In  a  few  cams  it  was  possible  to  dotcrminc  iK>me  pre- 
monitory signii  of  tbo  doubling. 

On  January  13th  a  very  light  and  indi-finile  shadow  began  to 
spread  itself  parallel  to  the  canal  known  as  "  Ganges"  ;  on  the  18th 
and  liHh  these  portions  were  covered  with  white  spots,  on  the  20th 
the  Ganges  appeared  to  be  composed  of  two  lines,  bat  the  phenomenon 
was  still  (lonlitful  ;  on  the  Slst  the  doubling  wa«  iliNtinct  ami  remained 
mitil  Fvbruiiry  23d.  Similar  ol>scr^-atio»8  were  made  on  other  lines. 
Everything  leads  to  the  oonolnsion  that  we  havo  here  a  periodical 
leoomenon,  which  is  probably  connected  with  the  seasons  of  Mars. 
If  this  be  the  ease,  we  may  hope  to  extend  these  observations  during 
the  next  opposition,  when  wo  shall  be  able  to  see  the  seasons  of  the 
planet  advance*)  aliout  eighty  d.iys.  This  opposition  will  take  place 
Jairaary  1,  l(!dl.  The  powilion  of  Mam  on  thin  diit«  will  be  identical 
with  tliat  on  tlie  13ih  of  February,  1882,  and  tlK)  apii.irent  diamc-ter 
will  Iw  alxiot  12"0',  that  is,  pretty  near  the  mean  diameter  which  the 
planet  had  during  the  finding  of  tbe  above -descnhed  doublings. 
Therefore  there  is  reason  to  hope  that  these  phenomena  may  again  be 
determined  and  confirmed  by  other  obseners.  The  desire  to  obtain 
roch  information  has  been  the  main  object  of  the  foregoing  communi- 
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Br  fi£KBV  G8EEK. 

IT  u  but  a  few  years  since  the  practical  student  of  electrical  scieiKv 
wu  limited  to  the  single  branch  of  telegraph;.  Ilis  choice  lay 
between  becoming  a  telegraph  operator  noA  a  manofaotitrer  of  tel«- 
graph  iiislTiinient».  Tho  tclcgrapli  ojHrators  form  a  nonicrouit  and  is- 
lell^nt  body  of  intni ;  nhurp  com{K^liti(>n  exists  among  tlit-m,  and  fur 
a  loug  time  they  had  »carcdy  any  chance  of  impraviug  their  potution, 
because  antil  recently  no  other  branch  of  electrica!  enginocriDg  wu 
open  to  them.  Hut,  during  the  bat  dozen  years,  great  progresa  baa 
boca  made  in  variona  and  new  applications  of  electricity.  Skilled 
electrical  engineers  ant  f  uw  ;  and  any  one,  who  has  acquired  a  practical 
knowledge  of  several  branches  of  electricity,  will  Hod  do  difficulty  in 
keeping  himself  profitably  employed. 

Until  lately,  tbe  young  electrician's  great  desire  was  to  qnalif  y  him- 
«elf  for  submarine  telegraphy,  llie  work  of  leattnff  and  localiiing 
faults  in  eablcs  is  of  a  more  icientiGc  and  interesting  character  than 
work  in  other  departments  of  telegiapb  engineering.  Tlio  manufacture 
of  cables  is  also  a  subject  for  particulur  Mtndy,  antl  a  fair  knowledge 
of  mechanical  engineering  may  be  gained  by  practice  in  it.  Tn-o  of 
the  many  different  departments  of  electrical  engbeering,  telephony 
and  electric  lighting,  are  becoming  especially  important,  and  yei  iheie 
i»  great  difficulty  in  finding  competent  electricians  to  uecom]>ligh  the 
work. 

During  n  recent  sojourn  in  Europe,  I  learned  that  not  only  young 
men,  but  educated  women  nlxo,  were  studying  electrical  engbeering,  and 
that  large  fortuiica  have  been  made  in  it.  The  enormous  extenaion  of 
the  tclegraphio  system,  and  tbe  wonderful  advances  made  in  electricity, 
electric  lighting,  telephony,  electrical  cablot,  and  railwayi^  and  in  the 
transmission  of  power,  offer  great  a<Ivantn<;(w  to  i>er»ona  aeeking  profit- 
able employment.  Telegraph  engineering  or  eloclrical  engimtcring  ia 
a  new  profession.  More  than  tbiH,  it  ia  one  which  is  not  yet  otct- 
crowded,  and  it  is,  therefore,  nndoubtedly  an  occupation  which  many 
of  our  college  graduates  will  adopt. 

The  ultimate  value  of  the  advances  which  have  recently  been  made 
in  electrical  science  can  not  now  be  estimated.  The  great  electrician, 
Professor  Clerk  Maxwell,  was  aakod  shortly  before  his  deatb,  by  a  di>> 
Anguished  Micntiat,  "  What  is  the  gr«tc«t  Kionliflo  discovery  of  Ibe 
last  quarter  of  a  century  ?  "  H(a  reply  was,  "  Tlic  discover)-  that  the 
Gnmme  machine  is  reversible."  The  ordinary  electrician  would  have 
called  tho  telephone,  the  Faure  accumulator,  or  the  Edison  electric 
light,  the  greatest  discovery,  but  Professor  Maxwell's  deep  and  philo- 
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wptiie  mind  pemived  that  in  tlic  fsct  be  named,  vhich  to  no  many  of 
lu  might  seem  little  more  than  a,  curious  oxpeTioiGot,  lay  tho  )>rinciple 
which,  if  rightly  d«Tclope«l,  would  make  praclicable  the  traDnniiwion 
of  power. 

If,  now,  we  oouM  call  liack  thU  great  electrical  engineer,  and  ask 
hira  whftt  recent  dJBcovery  eame  next  in  importance  to  thin,  what  would 
he  reply  ?  Ilia  answer  would  bo  tho  discovery  that  "  a  voltAto  hattcry 
b  reversible."  Tbo  Gramme  machine  bos  given  os  means  of  tmtit* 
mitting  power  of  oleetrieity.  The  later  discovery  enables  us  to  store 
np  eleetrieal  energy  a»  duttingaished  from  electricity. 

Eleotrienl  engineering,  which  embraces  a  kuow ledge  of  cables,  telcg- 
nphj,  electrio  lighting,  electrical  measurement,  txansmisaion  of  power, 
Btorage-batteries,  and  how  to  localize  faults  in  cables,  land  lines,  and 
telephone  lines,  has  thus  become  a  sulijoct  of  the  first  practical  im- 
portaDce. 

A  prominent  depsrtmeat  of  the  ideotrioBl  engineer's  work  is  the 
localtuog  of  faults  !a  oceau-eablcs,  which  may  be  of  five  different 
kinds:  I.  Where  the  copper  conductor  makes  a  "  perfect  eanh."  2. 
Where  the  copper  conductor  is  broken,  and  yet  the  insolation  rcmaiiu 
nabroken,  3.  Where  an  "  imperfect  earth  "  is  made.  4,  Faults  ari>- 
tng  from  a  hole  in  tlic  guUa-pcrclia  nhcath,  making  a  connectioa  be- 
tWMO  tbu  conductor  and  tbo  «ca.  5.  From  \Xie  eMtabli«limcnt  of  a 
ooanectton  between  the  iron  sbcatbing  and  the  copper  core,  by  a  nail 
or  wire  driven  in. 

The  first  kind  of  fault  is  easily  located,  because  we  know  the  re- 
Mtance  of  the  cable  when  it  is  in  perfect  working  order.  If,  for 
insUaoe,  il  has  10,000  ofon»,  or  unit.'*  of  resistance,  a  fault  making  a 
inrfect  earth  midway  in  the  cable  would  ^vo  us  5,000  ohms  reeist- 
ucc  Or,  we  know  how  many  ohms  of  resistance  there  are  to  n  mile 
of  cable  when  it  is  in  perfect  working  onler,  and,  by  tliu  use  of  deli- 
cate instruments  aud  by  mathematical  ealciilalions,  we  can  easily  lo- 
cate the  fault.  , 

The  location  of  the  scoond  class  of  faults,  L  e.,  a  complete  breakJ 
age  of  the  conductor,  naturally  followed  by  a  total  cessation  of  all 
eoaunun  teat  ions  between  the  two  ends  of  the  cable,  may  be  detected 
■  aeveral  ways.  Tbe  ehai^o  wliich  the  cable  will  contain  is  first 
veasured  ;  and,  whea  tbe  charge  per  mile  is  known,  the  amount  actu- 
ally observed  will  directly  fpve  the  location  of  the  faults;  aii<I  the  cxact- 
lUM  witli  which  tlio  position  of  the  break  can  be  determined  is  limiteil 
only  by  the  oecntaoy  with  which  the  relative  charges  can  be  compared. 
Suppoao,  for  insUooc,  t]>o  discharge  from  a  mile  of  the  cable  with 
I  gim  battery,  and  rdluctlng  galvanometer,  is  represented  by  a  de- 
flectioB  of  tat  divisions,  and  the  dischArge  from  a  cable  containing  a 
broken  copper  conductor  is  one  hnndred  diviaions,  we  know  tbe  fault 
)i  about  ten  miles  from  the  shore. 

A  fault  of  tbe  fourth  kind  is  located  very  readily.    There  ia  a 
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unM  fall  In  the  Itunilation  renstaacfr,  and  a  tligbt  fall  in  tbe  ^parent 
■tttV*'""  of  thft  i'ojiper  condodor,  between  tlie  two  itaUonK ;  hut 
nuMi^fea  c«n  be  still  tranamitted,  m  a  pan  oolf  of  tbe  wliole  cur- 
ront,  inTMwIy  proportional  to  tbe  Kactaooe  of  tbe  fault,  eacapca  bto 
^lh«  ooMUL  If  one  oflke  uutibitc*  tbe  cable,  and  the  oth«r  ntiiunro 
Hh«  fwdttutM.  the  fanlt  acu  lik«  a  fault  that  is  caa«<i  by  tbe  fntctnn 
l«f  both  tb«  ooppor  wiru  and  tlio  gutta-pcrclia,  but  little  at  tbe  coppa 
'  PON  bung  expovod. 

The  fifth  kind  of  fault  corretiponda  almort  cxactlj'  in  behaTior 
Utfli  a  fault  i^auaed  hy  fracture  of  the  copper  eon'luctor  and  gtitta- 
ryvroha,  in  whioh  a  connderable  portion  of  the  length  of  copper  win 
iwniatM  wtpooed  to  tbe  water.  The  reeUtance  will  Ytirj  stiD  lett ; 
^amX  Ibwe  will  Iw  a  total  abaence  of  tltc  f^ble  carrcnts  which  reolt 
^VhiM  the  i-opjHT  and  iron  of  a  cnblo  arc  broken  and  eoparated  by  sik 
Walrr. 

Subiuariua  or  oooan  telvgnphy  bolda  a  very  prominent  place  in 
vlwctrifAl  engiMcrbg,  aod  the  iDStmments  used  in  it  aro  intfn-nting. 
Lin  iMlnii'iiiii;  pupiU  a  very  cnrions  apparalas  is  need.  It  ia  the  arii- 
rHoial  (>r  «lkiini»y  catblo,  consisting  of  a  nitmlwr  of  "  rMittance-coib," 
kikI  oon^tmiwn  *o  arranged  st»  to  reproduce  all  tbe  pbcnomena  and 
all  l)u>  pnwtioal  difflcultira  that  are  preicnted  by  a  real  oecao-cabl« 
With  a  good  inatmctor,  tlil*  piece  of  apparatus  is  of  very  great  iv 
\w*,  inaMuuch  as  all  kindji  of  imperfections  can  be  readily  and  ear- 
tvdly  iiuiUtvd  in  any  part  of  tbe  circuit. 

t^Ul  irrMler  interest,  perhaps,  attaches  to  the  apparatoa  for  ahow- 

thvg  ib«>  Tf-tanlation  that  a  current  experiences  In  trvTenting  a  long 

rf«M<\    Thi«  apparatus  consists  of  a  scries  of  *' resiAtanra-eoilji,'* " rbco- 

•laii,**  and  rondensera,  havrog  amall  roreiring  instnunents  at  a  doxes 

L  ^kflvn'nl  points  ia  the  circuit,  rvprcoenting  as  many  different  officea  on 

ptb^  line.    The  reeciring  instmntents  are  similar  to  tbe  mirror  portion 

of  Sir  William  Thomson's  mirror  galranometcr.     In  this  a  ray  of  ligbl 

falls  up^w  a  rery  small  mirror  attached  to  a  small  magnet ;  and  this 

rotate*  around  a  Tertical  axis  when  acted  upon  by  a  current  that  cii^ 

LanlatM  tn  a  mil  of  wire    Tbcw  magnets,  with  tbn  mirrors  attached, 

nnoYlng  one  after  tbe  other,  indicate  Ibe  time  taken  iu  charging  tbe 

wbole  length  of  the  circuit. 

1.  TuK  Ktoraok  of  ELECTSterrr.— Another  principal  branch  of 
nleotrleal  engineering,  promising  much  in  tbe  near  future,  is  the  great 
UpTnoch  di»covtTy  of  the  storage  of  electrical  energy.  It  is  among  tbe 
llMtt  Importatit  inTentioiM  of  the  last  ihiily  years.  The  ricclrieal 
atontfe  of  energy  moat  not  be  confounded  with  the  stomge  of  dee- 
trielty.  An  electrical  storage-battery  is  an  apparatus  for  tranaform- 
iug  ulectricily  ;  iu  it  electrical  energy  ia  no  longer  producctl  directly, 
but  etinngra  its  properties.  A  given  source  furnishes  a  certain  Tol- 
uiu«  ur  i|Hantily  of  electricity,  at  a  certain  pressure  or  tension.  In 
V«rtun  tUHtauHw,  it  may  be  important  to  increase  one  of  these  prop- 
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erties  at  thv  espenfle  of  anolh«r,  as  in  mechanics  it  is  often  ro> 
quired  to  trannform  speed  into  force  or  force  into  Mpcvd  by  meana 
of  flf -wbtclA  or  dnTLDg-wbeotg.  The  apparalua  tvhicli  produces  this 
oluirgw  U  called  tlie  electrics!  transformer.  TfaeAo  mu-hinca  eaa  be 
diTitliil  into  iffo  lai^e  cluace :  1.  As  regards  t«nBion ;  and,  2.  As  rr- 
g*rda  <iuantity.  Tho  stonge-batKries  of  Tbomton,  Plants,  d'Anwn- 
Ti),  and  Variety,  belong  to  the  quantity  olaxs.  All  tbcM  batteries  hare 
a  common  um^  They  score  electrical  energy  aiid  givo  it  out  tnus- 
fomed.  Secondary  oouples  are  electrical  accumulators,  as  well  aa 
transformers. 

IL  TtiK  Electtkic  Light. — It  is  clear  that  this  wonderfnl  ap{diea- 
tion  of  electricity  b  tbiw  far  only  in  its  infancy,  and  that  it  mnst  either 
rap|i4emcnt  or  supplant  gas-lighting  in  the  near  future.  In  it  educated 
persona  of  either  sex  may,  after  a  thorough  course  of  training,  easily 
End  Tory  remunerative  employment  in  a  fast-dereloping  branch  of  the 
new  profession.  With  all  the  older  profcMions  OTcrcrowded,  an  elec- 
trical engincvr's  prospcclA  arc,  to-day,  undoubtedly  bright,  especially 
if  be  has  some  knowlvdgc  of  mechanics,  though  this  is  not  absolutely 
aecessary.  Very  great  impetus  baa,  also,  been  gifco  to  electrical  tn- 
dwtrioa  by  the  invention  of  the  telephone,  electrical  storage- batteries, 
fire-alarm  ti-legraphs,  district  telegraphs,  and  the  introduction  of  llio 
alectric  light  into  the  domain  of  oar  domestic  coonomy.  In  all  these 
branches  there  are  more  placet  than  qualified  persons  to  fill  them. 

in.  TsAiNixo  roR  TiiK  Nkw  pKorKssiox. — ^Tho  person  who  is 
edacated  simply  as  a  meclianical  engineer,  or  simply  as  a  tetegnph 
engineer,  can  not  at  once  make  liimaelf  UKcfiil  in  the  n-idcr  range  of 
the  nev  profession  vhich  has  ereated  itself,  llie  requisites  for  an 
dectncal  engineer  are,  theoretical  and  praotJcal  knowledge  of  phys- 
ics, inctading  meclianic*  and  m.ithcmalics.  The  first  quc«tionn  to  be 
aaked  a  parent,  who  lU-nirm  hiit  sun  to  Iw  an  electrician,  are  :  "  lias  your 
■on  been  studying  physics  at  the  ordinary  school  ?  Has  he  ever  made 
any  experimeols  himself,  or  does  he  see  experiments  made  by  the  lcc< 
tnrer?"  Let  this  son  commence  his  technical  education  at  once,  for 
be  can  team  more  of  real  science  in  the  interval  of  rest,  during  bis 
technical  e^lncation,  than  he  will  ever  acquire  if  he  devotes  himself 
to  books.  By  a  technical  college  wc  mean  one  in  which  a  general 
odacation  in  the  application  of  acicnoe  to  hidnstries  ia  given  to  all  the 
atsdents,  and  a  special  education  in  the  applications  of  science  to  in- 
dividual students. 

Electrical  engineering  has  thns  a  deeper  interest  for  the  parents 
of  Ameriea  than  tbcy  know.  A  knowledge  of  mechanical  drawing  and 
dangnlng  ia  easenlial ;  and  new  dti>igiiii  of  ioKtruments  should  be  pat 
bafora  the  students  for  u*e  and  study,  a.i  it  i*  important  to  cnltivato 
in  them  the  powoa  of  original  thought  and  combination.  Next  to 
nudiiDe  designing  and  drawing,  in  the  education  of  an  electrical  engi* 

r,  ia  •  practical  Lnowlvdgu  of  electricity.  And  by  this  I  mean  far 
vat.  xxir.— IT 
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moiv  tliftn  ui  ordinarT  a«quaintanoe  with  the  eSeou  of  gUsa  electri- 
cal machjnes,  sealiag-wai  eiporimenu,  «tc.,  ettx  Tbo  ktiowlc4lj<«  mnM 
be  experimental,  and  H  must  l>e  qnaotiutive,  not  mcrvly  qualitative. 
No  person  over  learned  dectrioily  from  a  book.  If  oug  wodik  ut  know 
vhy  a  particular  dyttamo  in  moro  ^cipnl  than  anotlKtr.  he  must  cnt«r 
on  a  i-oiirm:  of  profvKxioDal  education,  lik*^  that  of  studying  iiiiKlicine 
or  rvuling  law.  Night  after  uiglit,  in  England,  many  young  men 
come  thirty  miles  to  leani  bow  ib>>  efficieuoy  of  an  electric  lamp,  nlor- 
age-baUery,  w  a  dynamo-machine,  is  actually  meaEurctI— how  to  ob- 
tain exporimcntally  the  characteriHtic  cur\-ce  of  dynaoHxaachinea  of 
diffcivnt  Hpvcdt,  calibrating  galvanomvtcrft,  tc-dttng  magitetM,  et«. 

It  would  nut  have  bveo  extremely  difficult  to  give  lectures  on 
electrical  enginoering  twenty  ream  ago,  but  the  development  of  the 
science  now  ia  so  groat  that  it  vould  bo  an  exceedingly  Uborloui 
matter  to  prepare  a  course  on  the  subject  without  efficient  apparaliUL 
Of  the  importance  of  such  lectures  there  can  be  no  doabt,  and  the  time 
will  eomc  when  tho  principloa,  at  least,  of  electrical  ongincvring  will  1m 
taught  in  our  sebcK)!)!.  Tlie  new  deveto|>me»ta  of  the  acience  and  art 
can  hardly  be  exaggerated  ;  and  while  at  one  lime  scientific  men  were 
of  the  o|»nion  that  the  popular  mind  erred  io  enpposing  that  elec- 
tricity would  8npen>edo  stoam  as  a  motive  power,  cnginca  arc  now  em- 
ployed to  produce  power,  while  electricity  affords  ua  the  very  bast 
moana  yet  dtKCOTcred  of  diKtributing  that  [lower. 

Electricity  duca  not  yet  lake  the  plac«  of  steam,  but  it  takes  the 
place  of  eogs,  wheels,  belting,  etc. 

A  word  as  to  the  time  necessary  to  beoom«  an  electrical  engineer. 
tt  ia  claimed  by  some  that  six  months'  study  infBce^  to  make  a  good 
•Ittctrician ;  but  experience  teaches  ns  that  a  year  and  a  half  of  a»- 
Biduont  work  would  not  be  by  any  muant  loo  much. 

In  conclu«ion,  I  may  itay  that  this  ia  a  profession  snilable  for 
women  of  a  scientific,  studious,  or  inventive  turn  of  mind.  It  ia  not 
a  profession  rc<)uiring  physical  force,  hut  rath<.'r  keen  abilities,  good 
mathematical  and  scientific  training,  and  the  cpecial  education  of  tbe 
telegraph  engineer. 

I  can  not  wi^geA  a  brighter  ]>rospcct  t<a  yonng  men,  or  for  intel- 
ligent and  energetic  young  women,  who  wish  to  lejim  a  profeanoi^ 
than  this  art,  wUcb  year  by  year  b  steadily  assuming  more  and  more 
importance. 
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CONCENTRIC  RINGS  OF  TREES. 
Br  JL  L.  CllILD,  M.  D. 

tb«  December  DamtMv  (1883)  of  the  "Monthly,"  yoa  published 

uticte  prep3ri?d  by  nic,  on  the  "Anntul  Growth  of  Trees," 
baa  beoii  somewhat  Urgoly  coraiaonled  upon,  in  the  prriotlicala 
reaa  of  the  day,  m  nlso  by  the  "  American  Coogn^s  of  Fon^t- 

St.  r«u).  I  Aoi  gitil  to  tiotti  tbu  iDtvrcst  in  the  subject,  u  it 
Inac  more  xecumm  oboerration  of  the  faotfi  in  the  c«se.  Ae 
at  my  oriiiea  have  apparently  read  only  extracts  from  the  artj- 
d  bftv«  accordingly  drawn  very  incorrect  inforcnccn  as  t«  my 

I  wish  to  restate  some  of  the  more  tmportaot  pointK,  aad  th« 
ic«  anitaiiiing  ihctm. 

JtiDO  of  16TI  I  planted  a  qnaiittty  of  Sf«<]  aa  it  ripened  and  fell 
lone  Ted-maple  trees.  Id  ib73  1  transplanted  some  of  tbe  trees 
these  seeds,  placinj;  them  on  my  city  loU  io  I^ttsmouth,  Xe- 
In  August,  lStt2,  finding  them  too  mnch  crowded,  I  cat  »om« 

id,  tbe  cuncentriu  HngH  being  very  plain  and  diRtinct,  I  counted 
From  tlic  day  of  planting  the  seed  to  the  day  of  cutting  the 

a  two  montha  over  eleven  yean. 

one,  more  distinctly  mariced  (allbougb  there  was  hut  little 
ace  between  tbem),  I  counted  on  one  aide  of  the  heart  forty 
,  Other  sidvs  were  not  so  di&linct ;   hut  in  no  part  were  tbcro 

tlian  thirty-five.    Tliero  was  no  gue«s-work  about  the  age  of 

tA  daily  record  of  meteorological  events  for  the  Smithao- 
tioD  and  Si^iial-OfGoe  for  over  twenty  yoarA,  and  a  life-long 
uly  record  of  all  important  events,  had  led  (o  much  care 
ation  in  snch  matters,  llenee,  from  ray  own  record,  I  kncte  the 
4  but  twelve  ycant  of  growth  ;  and  yet,  as  couutod  by  my»e1f 
ly  otlicni,  it  had  forty  di-ar  concentric  ritips. 
permit  me  to  quote  a  few  lines  from  tlic  original  article, 
■o  far  as  I  have  seen,  have  been  entirely  ignored  or  overlooked 
commentators  :  "  I  conld  select  twelve  more  distinct  ones  (rings) 
'□  which  fainter  nnd  narrower,  or  sub-rings,  appeared.  Kine  of 
ippan-ntly  annual  ring?  on  one  section  were  peculiarly  dislioct ; 
more  than  tbe  stib-rings.  But,  of  the  remaining,  it  was  difficult 
[de  wbich  were  annual  and  which  were  not."  AVtien  first  cut, 
bile  tbe  wood  was  green  and  the  celU  Blled  with  sap,  these 
rere  very  clear  and  plain  j  but,  as  tbe  water  evaporated  and  the 
eoDtracted,  they  showed  lees  plainly.  I  havo  a  section  of  it  now 
me,  and  I  can  not  make  out  clearly  over  twenty-fonr,  where, 
green,  forty  witc  clearly  vijfiblo.  Tlii;i  section  was  not  at  firrt 
inctiy  marked  as  a  aeetton  forwarded  (o  Profcasor  Cleveland 
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Abbe,  of  the  Signal-Office,  at  his  request ;  ailboogli  thai,  wltea  for- 
warded, showed  the  rings  much  less  conspicuously  than  when  frtali 
and  graen. 

Mr.  P.  C.  Smilli.  tn  the  Augiirt  (IB83)  "MontUIy,"  eupporting  Utt 
rommoDly  received  relinhility  of  thii  nngii,  an  an  index  to  the  ag«  of 
tbe  tree,  rvivn  to  certain  diNpulud  conicrit  aud  linoa  marked  by  haciu 
on  trevM,  and  the  agreement  of  the  number  of  th«  Babsequent  rings 
with  the  record  of  the  surveyor.  This  indicate*  an  uotwrlainty  in  th* 
mftttfr  which  is  hardly  roeeivable  as  scientific  proof.  If  the  record  waa 
rdiahle,  why  question  the  hack?  If  only  for  confirmatory  vridencc, 
how  identify  the  one  hack  among  the  many  which  on  old  lines  invari- 
ably accumulate  in  the  vicinity  of  disputed  linea  by  many  resurveysT 
la  it  not  a  mere  afwumption  that  the  ring*  do  indicate  a  like  num- 
ber of  years ;  and  that,  aa  the  record  agreed  with  theao  ringti,  tlierv- 
fore,  that  hack  was  tlie  one  f  Mr.  Smith  says,  "  It  will  be  very  dif* 
floult  to  convince  an  old  surveyor,  or  an  old  lawyer,  who  haa  tried 
many  of  these  land  cases,  that  each  concentric  ring  on  an  oak-tree,  at 
ie«Ht,  does  not  indicate  a  year's  growth  only  of  such  tree."  Well,  I 
am  an  old  Hurvoyor,  having  followed  the  bn»iaviw  more  nr  IcM  for  up- 
vard  of  fifty  yeant,  and  llio  cvideiKe  before  me  admita  of  hut  the  omt 
possible  coticlujuoii ;  and,  had  Mr.  Smith  or  any  other  intelligent  man 
the  same  evidence,  I  am  sure  there  could  be  no  disagreement  between 
a»  OD  the  fiubject 

The  Hon.  James  J.  Wilaon,  of  Bethel,  Vermont,  an  "  old  lawyer  " 
and  late  Senator  in  the  State  Legislature,  writes  me,  under  date  of 
August  IStli,  that  at  a  trial  in  tfao  Dititrict  Court  at  Wooil.->to<'k,  Ver- 
mont, on  a  disputed  lino  baaed  upon  a  out  on  a  hemlock-lrcc,  a  soe- 
tioo  of  the  tree  embracing  tbe  cut  waa  produced  in  court,  and  the 
rings  outside  the  cut  counted  up  from  forty  to  fifty,  while  tboae  on 
the  opposite  side  were  only  nine  or  ten  I  I'he  verdict  of  the  court  wai^ 
that  "  the  nogs  were  not  a  sure  indication  of  the  age  of  the  tree." 

Hon.  Robert  W.  Fiirncm,  late  Governor  of  Kobnuka.  so  welK 
known  aa  a  practical  fore«ter,  baa  kindly  funiiabed  mo  with  Miveral 
sections  of  trees  of  known  age,  from  which  I  select  the  following :  A 
pig-hickory  eleven  years  old,  with  sixteen  distinct  rings  ;  a  green-aih 
eight  years  old,  with  eleven  very  plain  rings ;  a  Kentucky  coffee-tree 
ten  yeant  old,  with  fourteen  very  distinct  rings,  and,  in  addition  in 
these,  twenty-one  sub-rings ;  a  buiT>oak  ten  years  old,  with  twenty- 
four  cqnally  distinct  rings ;  a  black-walnut  fire  years  old,  with  twelve 
rings.  Governor  Pumess  adds  that  he  haa  a  cheatnnt  of  four  yeaia, 
with  seven  rings ;  a  p<--aeh  of  eight  years,  with  six  rings ;  and  a  obtsl- 
nn(-oak  of  twenty-four  years,  with  eighteen  rings.  He  attended  the 
recent  meeting  of  the  American  Association  for  the  Advaoeement  of 
Solcnee,  at  Jilinneapotis,  Minnesota,  and  presented  this  qncslion  and 
his  specimcna  to  the  xeetion  on  forestry.  He  reports  that  Professor 
Budd,  of  tbe  lowft  Agricultural  College,  preMnted  also  a  specimen 
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D  Pugct's  SouDd,  of  known  age,  or  ncariy  fifteon  yoan  old. 
Th«  Kction  was  twelTe  inches  m  length,  and  on  one  end  had  «igh(c«n 
ring!  knd  on  tho  other  ond  h.id  only  twelve.  CommiBsioner  Loring 
cxpnoMS  the  ojiiniun  that  "  thin  wtllod  the  (jncKtion,  that  rings  at  all 
timw  oould  not  be  relied  ui>on  aa  an  index  of  the  age  of  trc«a." 

Hon.  J.  T,  Allan,  of  Omaha,  eupertntendcnt  of  tree-]ilanling  for 
the  TXnloo  Pacific  Railroad  Company,  in  a  recent  letter  says  :  "Any 
intelligent  man,  who  haa  given  any  attention  lo  this  matter  of  ye«rl;pJ 
tree-growth,  knows  that  the  ring*  arc  no  Jndvx  of  a  tree's  age.  II.  J 
Child,  anperiotcndeat  of  the  KaniiA*  City  etock-yardH,  Hhowa  mo 
Becttoo  of  ))inc  eight  years  old,  with  nineteen  rings,  and  a  soft  maple 
of  nearly  fourteen  yeara,  with  sixteen  very  distinct  rings,  in  addition 
to  which  there  are  forty-seven  less  distinct  sub-rings." 

Ill  conclusion,  that  the  more  distinct  concentric  rings  of  a  tree  ap- 
proximate, or  in  some  cases  exactly  agree,  in  number  with  the  yvam  of 
the  tree,  no  one,  I  prcsnmi',  witl  deny  :  but  that  in  most  and  probably 
nearly  all  trees,  iti term cdi ate  ringH  or  mh-ringN,  gctierally  less  conspiou* 
om;  yet  often  more  dbtinct  than  the  annual  rings,  exist,  is  equally  oer> 
tahi :  and  I  think  the  foregoing  evidence  is  sufficient  to  indnce  those 
who  prefer  tnith  to  error  to  examine  the  facts  of  the  case. 

lliese  sub-ringN  or  additional  ringit  arc  easily  ;iccountcd  for  by  sud- 
den and  more  or  less  frequent  changes  of  weather  and  requixite  oondl- 
tioiM  of  growth — each  check  tending  to  solidify  the  newly-deposited 
oimblam,  or  forming  layer  ;  and,  as  long  intervals  occur  of  extreme 
draaght  or  cold,  or  other  unfavorable  caoso,  the  condensation  prodocoa 
a  nore  pronounoed  and  distinct  ring  than  the  annual  one.  Query  : 
Ilaa  a  tree  grown  in  a  conservatory,  or  place  of  unchanged  conditiona 
of  be*t  and  moisture,  any  concentric  rings  F 
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HUkux  rooT-paiwTs  ni  BTEATinim 

■COCK. 
Itmr*.  BiUrrt! 

NEAR  the  mouth  of  the  Little  Chcrccme 
EiTcr,  in  l>tkoiA  Tfrriiofj,  tb«e  it 
ft  radi  on  wlili'b  arc  loiiic  curious  Inrliiiit*- 
limii.  Til*  roc'lc  lio*  oa  tlio  DoMb  etopo  of 
a  Imwliicr-uovcniil  hill,  ud  i*  IimK  an  «t- 
iMie.  It  ii  aboat  twclrt  feet  toug  b;  •orm 
or  cighl  t-cl  wide,  uid  ritca  iXmrt  tbc  lur- 
tuo  of  ilio  ground  mboul  dghM«a  [avhu. 
It*  *<lg<M  art  >nj;uUr,  iu  mtrtux  flkl,  and 
h  *bowi  but  lillie,  if  uiy,  elToM  «t  i«Mo. 
tlon.  it  aiipcajii  to  bt  uugneaiBa  UmciU>nc, 
asd  iu  I'lzc  nnd  whiteneu  n£.kc  it  ■  coii' 
■plcuoua  object. 

Un  till'  nirficc,  ne»r  the  mutheait  «oi^ 
ner  of  il.  19  ■  pprf«;l  fool-prinl  u  tliongli 
mode  bj  tliR  li'fl,  niorcMlni-d  foot  «f  K 
*i(ioi«n,ur  bay  of.  wy,  tourtwn  ytanL  The 
toe*  u«  IokiirI  tlie  nurili,  Tbv  iiidriiimioa 
b  about  half  tn  lach  di'ep.  AVnit  four 
and  •  holt  feci  In  front  of  it  and  i«  line 
with  II,  tivar  ikf  middle  at  llic  rock,  I*  a 
diM'pcr  iijilfti  tall  1)11  iTindn  wUli  llii-  rii/lil  fnot, 
lh«  liod  being  ilw|irr  tliaii  llio  ri>»l  "f  lliu 
(ooL  And  aiznin,  about  five  ami  a  liilf  feet 
in  franc  of  Ihla,  nnU  In  Unc  with  both  ibc 
othon,  ■■  a  third  foot-print,  IhU  lime  with 
ib«  t(/l  tout. 

Tub  ihn«  fooC-pHntu  ar«  of  the  fame 
•lie,  and  are  >uch  ai  would  appan-ntt}'  be 
■Bade  b;  a  person  running  rnpidly.  Tbc 
fboc-print  of  lb«  i  ijtlil  foot  It  m  inch  deep 
attha  hc4<1,  and  thn-e  quitnrn  <if  an  inch  at 
ilia  ball,  ilie  third  [cKit-priDtivulKiuttlirM 
<)uarlen  of  an  inch  Ln  depth.  In  nil  tiircv 
the  awh  of  the  tniiep  i«  wpU  defined,  and 
tbo  loea  tnlnllj  IniUcaied.  The  rocti  lihnrd, 
and  not  of  unlf<inii  tciinrc.  harinn  rciii-llke 
roarhinp  aboni  a  qiiaiitr  of  an  inch  oidc 
niMiing  through  It,  which,  woatherins  hnrd- 
or  than  the  bod;  of  the  rock,  pnaect  alight- 
Ij  ralacd  anrfaco.  7»ii  differtun  in  lA< 
uvalhtriiifi  of  l/tt  rod  u  lAi  mrnt  in  tht  bal- 
lon trf  lAe  fi^prinbi  at  vn  (Ac  oirJatitfAt 
roA, 

From  Ur.  Le  Beau,  a  "  tqaaw-man,"  wbo 
hai  Hrcd  In  Ihal  I'epion  for  twcnlj-Hi  Venni, 
1  Icaclwd  thai  It  i>  knnwn  tn  iho  Indiana  aa 
a  "  (noticing  "-nxili.  and  thai  tbef  worahip 
It.  lie  rajK  that  none  of  Ihp  prMevt  In- 
diana know  anythini;  of  the  oilglu  of  Ihe 
fooi-printa.  A  town  bai  been  rtcenllf 
(tarird  wliUn  hatf  a  uiilo  of  !l,  ca11(>d 
Wani'Li,  anil  n1iit«  ulilldren  pliflnR  alMnt 
It  hnvi^  found  niimoruiis  Iwada  and  Mfaor 
lrinki?t>.  pmbuhlf  placed  there  lu  oOerinpi. 

1  had  bcunl  of  tbe  rock  Mrerat  WMka 


pre^ioua  to  mj  Htil,  aad  eipNted  to  Ind 
ehlitr  IbewotV  of  naMr«  wlui  col;  a  fan- 
clod  NMmbkoec,  or  tW  t<*de  aralplnrlai  of 
lh«  IndlaM.  The  osifortnltj  In  alia  ai^ 
dIraelioD  dbcw>Jlia  Ibc  fomwr  virw,  aa  tbr 
dlflareno*  betwrvn  1h«  fmi'  I'lliitii  ixma  In 
make  the  latter  danbt/tdiasdibe^OHiUiV^ 
of  tile  foo«.priMa  havlsf  been  made  when 
Ibc  matarlal  of  wUck  tko  lodi  to  eempoMd 
waa  b  a  twft  »tal*  pTfwma  Itadf  aa  Uh 
beat  aolulinn  tA  the  ptubltaa- 

I  tnK  tbat  tliia  oemnimhatloM  n*f 
lead  10  ila  InrotlgaiioD  bj  tboac  contpttral 
to  dcddo  the  nialt«t. 

V«y  ir»Iy  Ttmt%. 

Haanntt  P.  Hranu. 

Wubi^  HaiiiauTA,  Stftimitr  W,  OO. 
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X-m.  aOan: 

ToDK  "UooiUr**  fcr  SrpitiBber  <oa- 

tDin*  an  artkh'  b^  FcUx  L  Uaaald,  H.  D., 
ou  "  A>Ihir>a."  i'vt  niaa;  \*vt  [  waa  a 
martp'  to  that  iliairtoiie^  cumplaiBi,  and 
knon  ill  cbancter  a»d  iTiDMaBa  t>twk  par- 
uinal  ciprricoce.  KatoraUf,  1  ban  akn 
Halhrrtd,  Irom  olbin  who  «rrc  Kimltarlj 
■ffilcti'd,  rrsnlt*  of  their  nxp«ii>c«i,  to  aaf 
Doltiing  «f  what  t  ha*«  nod  in  me&al 
works  on  ihr  lubjert.  Ity  own  cipericBNi 
and  that  of  all  nbom  I  lure  knowk,  I*  m 
dittcicnt  from  what  Dr.  Oawald  «rttti^  thai 
I  am  Imptilled,  fnr  th«  lake  of  inaoj  wba 
may  (MViTe  gnat  lajurr,  and  jif  ibape  ern 
lote  ihcir  liiea  bj  fouo'tn):  his  eilrriM 
doclrbe,  to  utile  l«  ;vu  in  criticlun  a<  what 
he  hna  writlcQ. 

Tlirn  arc  many  errata  of  aiatmient  in 
hi)  arlielv.  Ilf  aa.vi  "lh«  lutal  frvqutU 
proiiniatvcsuto  lariolniimMilal  cniotiiM — 
fear.  ani{el]r,  and  nprdallii  Bupprcased  an. 
err."  tdo  DOldlipnl«lliaianTon««f  Ibcw 
maj  cant*  aathma,  but  atBOn];  llie  proiimai* 
nuwa  ibal  ar«  (ar  tavK  Itt<|u«iit  areas 
ordlnar?  cold,  a  damp  pUlo*,  aa  lll-TtailL- 
lated,  atoSr  TDOm  «r  1ieil!i,  ii  ai-rtre  adaA 
of  IndlgetnaB.  Indeed,  as  aa  aathxailc  a>> 
tacl:  nDcmlljr  oeants  <•  la  tbc  eari;  mon- 
Ing,  iba  palitnl  waktnf  In  a  tnul-slffhtwara 
to  tiod  ttie  alUek  alrtad^  huffoi,  it  la  aflar 
a  period  of  m4  rather  thaa  psaiion  oc  natn- 
tal  eieHemcnt  ibal  il  aaperroata. 

"  Aalbma."  be  lajB,  "  b  a  i 
dimar.'*  Pnhapa  It  majr  be  wllh 
Tb^rv  la  a  icrrat  varielf  in  BMbinatIr  caan. 
Some  ara  bcU<c  Is  dilns  aone  la  tbe  <o^- 
It7-  Tbn«  ai«  bo  tao  caaoa  «Ufce  In  aO 
thcli  featnr««.    So  brfroau  aalbmabalatB 
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llie  >*tbn)«-nioatk  of  ih«  T«>r," 
■7  apcricnn  gota  M  show  IbU  (b«  want 
noBlfaa  m  (bote  la  >Ucli  Uia  T«g«Uiiao  U 
<nf>]l^t    f)ipirmh<ir,  OcUber,  aiid  Kovao* 

Vmw,  M  M  lb*  raoMdr  wUdiev  Mlhnr 
teMWMod*— raid  •ralvr.  1  would  liks  la 
■lipJ;  tila  «wii  lugoage  oa  ■  pnTiou*  page 
«rM>>riid«uiilib,«tit*ebe  Mfn:  "Borac- 
toek-riiliiiK  i*  «n  apptoted  euN  far  epilep- 
■jr,  bni  during  tke  pio^wM  of  lh«  u  tbn 
kppUMtiiM  of  the  (pedlle  Might  Im4  to 
■baaf*  oMMqucnot*.  Vuht-MillBK  ia  ■ 
•una  woidd  ia  •  bid  wty  ot  caring  ■«•■ 
f("'"Tf .  U>oi«f^  It  dlmtnlihct  the  danger  «f 
htuM  altwlEL'^ 

8a  It  ti  iriih  mH  whIm-  h  s  eat*  for 
mHim.  **  jL  pUn9D4«th  Into  ■  pond  or 
tub  of  ■nMr'  mniU  indeed  b«  a  terrible 
IWtJy  t«r  •  pmoB  nSlcWd  »tth  •  Kicro 
■Mfcinnliii  apsiTo.  Koponon  or*Jiili}«(ini 
b  awb  •  foaditioa  wouM  ikiak  of  Hach  a 
MMMlf,  for  lu  Douequmowniehtbe  fatal 
Tha  (back  «t  ndi  ttc*inuBt««ald  iBfalBU)' 
hfnwn  (ho  ipa»  aad  gKadybtCMlfythe 
•aSariMA  Hw  pulent  InMinttlrtly  fItoU 
tV»,  i*d  know*  that  be  <an  Midur*  only  Ifao 
■MKaaothbosaadgwtlotnatmcBt.  Thtrt- 
feco  tbort  b  MO  dangs  M  an;  <iAiU  aslli- 
■Mrli  in  naOmg  raeb  adTiee.  Dut  pnrcnu 
or  unsklUtd  modieal  rara  nil;;)i(  be  mblcd 
hj  lUt  •nthoriutire  (taUoent  u  w  tbf  rald- 
w«wr  WI.J7,  aad  nBghl  nibiMit  chtldrvn 
to  It  wtlh  ■  nfiMOwnt  of  brntalUj  whwh 
thay  bapfilly  wosid  be  Igoaraiit  of,  hut  which 
Dr.'  Otinid  eerlainlf  o<i)tbi  to  know  bcltor 
Una  to  fooonnMod. 

Iflwg^no  tba  poor  tufforcr,  prapfwd  in  a 
dult,  Uvbl  sad  p<piag  tor  CKh  lmp«t(«tt 
bcaath,  onaUa  to  tpotk,  ftacM  ot  the 
ilMiUM  iMtiaa,  a  lorrBda  Mmta  pnMing 
raliaati,  hraht,  aaid  uarta*,  tod  lUnk  «t  a 
phmgo  cold  bath  ia  lucli  a  eu«.  Yai  our 
Doctor ■!>«  "it  it  the  mutt  reliable  rtm- 
•dT."  Ccrtalnl7  b(^  for  one,  kta  not  been 
an  a*(hinati& 

If  thl*  crtllctun  ha*  nnt;  tha  «ffccl  of 
aukhg  pannit*  or  pli  jiirlan*  b«alt«to  b«foto 
adapting  inch  am  rsmodln  wllh  lUliIraa 
(dmc  It  no  fear  of  tdnlta  MfMlttins  iti, 
mt  oiatai  p«rpo«  lit  wrltins  n  wUl  be  All- 

Omr  Biitbn'  alao  eomhoku  iho  um  ef 
dw  Ofiiiaaij  atlorialiana  in  asthmaik  at- 
llidii.  nm  b  Mrmo  truth,  doubtleai,  in 
■tei  b>  BIT*  on  ihhi  mb^M.  Still,  ihr; 
*n  at  tbr  greatol  ralott.  A  traivlcr,  for 
iottnoee,  wbo  b  fno  frani  aUlinia  ii  bamc, 
«M^  tt  a  eloie  ooontfj  Ian.  and  ooDlnctn 
aa  attach  of  anhma.  Tbcn  the  remedies 
thick  an  nnullj  prewnbcd— fietfiaps  nm. 
tnaal^B,  pariiap*  nolTor,  or  paibapa  n!ter- 
[Mptl  fnme*  nlhm  npMl7, aad  onabla  ihn 
t»i«let  IP  pnteeed.  wliuaaa  withoat  thfin 
I  «|aMa  nrfgbt  iMt  for  daya.   ThoM  rentO' 


db*  aM  a*  li«l|M|  and  th»  Kjiotta  lia*  a  m. 
plua  of  urangth  tuftdent  lo  rBpatr  the 
aliulu  danaeetanaei)  hrtbem.  Tboj  help 
En  the  time  of  nrtod.  nwy  act  ««  brandy 
doe*  10  a  froKD  monnialiiMr  i  and.  If  a  mia- 
taken  modUal  pliHoMphr  b  cotog  tu  dtpri*D 
Iho  aoffariai;  aMhmalk  of  Umm  intaloalde 
aida  aad  rdob,  It  ought  lo  be  oaabatvd 
aod  eipoMd.  Aa  well  ujr  Ibai  autskal 
opemlion*  ■liould  bcoioduolcd  wltboat  ohlo- 
rofOTB  or  etlHv,  btouoe  Um  oITom  of  throne 
an»all»eiic*  it  haraful,  ai  i«  aay  Uiat  Um 
bbiiwd  redid  whioh  aalnr*'*  hrclM  piuiida 
alioiild  not  be  nwd  in  caie  of  on  aHhmallo 
ei&eivcMf. 

whalrrcr  may  bs  Dr.  Qiaald't  merit*  a« 
a  phyaiclan,  lii«  pnptr  on  aflhnu,  j/aigti 
fram  tlio  tlandpoiDt  ot  a  eampaignor  in  UuH 
aonip1aint,b  not  ■uDtdenllT  oorrMt  or  judi- 
GJoua  i«  be  a  aafc  guide  for  the  phjticiaa 
or  the  luffercr.  W.  0.  Cacanr. 

Kiw  Yoaa,  SiptimUr  li,  IM, 

Mimrt.  anion! 

Fttm  iho  nymptomt  dwcriliH  by  Ur. 
W.  B.  Oonby,  I  auxpHt  Ihul  hii  oflblion 
I)  Dol  chronic  aathma.  but  the  i^^iM  wlndi 
MHuedmei  aommoanica  a  Intent  rnbereuhiF 
diathesb,  atid  which.  In  It*  apaiiniodlc  form, 
b  nsnaraily  oju-nivAti^l  by  eaunli.  Attbnui, 
libe  bay'tt<r«r,  ii  I'lik'llxii  wann.wtather  dia- 
cam :  Mill,  if  Ur.  Cru»by'*  trouble  U  nut 
tonfinpl  10  ibc  end  of  the  yrar,  I  believe  I 
can  T«oo])dlo  hia  eiperlcnce  with  tuy  ob> 
MrrraliuO  oa  ihc  acoandaiy  caujo*  of  iho 
lUMrdsr,  Tib,  that  Ibe  tyinviomn  nftrn  a*- 
cribed  to  tlie  effect  of  a  (ratable  pcllcn 
"ore  mcbatily  a  oontrquenn!  of  ibe  (elat- 
ing hraucacc  ol  the  Snt  wirui  Kcnlbcr,  (or 
In  midwinter  a  i>in;;ln  warm  At,y,  fiitloiibig 
upon  a  protractod  fruHt,  rimir  ['loiltice  Mj'Rip- 
tiHiia  eincll)'  rMcmblin^  Ihu-e  of  a  luiy> 
catarrh"  ("Popular  Stii-nco  Uoulhlj,"  p. 
do*).  Toot  corrctpiindcnt  tuipceii  a  nior- 
blllo  ttfMlcy  In  tbc  'locn.v  of  lU(^  luluiiinal 
TOsClatlon,  and,  in  Am^riiii  nl  Ii'UhI,  Itic  (to 
lober  fioMa,  when  tbc  f»t1iri;i  It^nTct  eipcae 
a  ra^t  area  of  woodlantl-Miil.  am  aliaorl 
jL'arU  follostti  bv  i  mum  of  iriini  weath- 
er. I  mako  no  doiibi  bill  aaDunl  aathmol 
aro  oflm  (upplcincnMil  by  Indiaaaumtnpr 
aitaclu.  What  Ur.  I.'rotby  ny*  about  Ihe 
OMlai  cotuMctkn  of  asthiua  and  tHttjj^* 
fioii  wai  mentioned  in  oilier  word*  on  p. 
II 10  ("PopuUrSoicneo  Monthly"):  -'There 
b  a  airiaua  corrolallon  iMtwot^n  a* ihma  and 
doM  tlanlt ;  llivy  cmnn  tinil  p>  Uitt«llior." 

Ur.  Crotbj  tit  pruliably  not  1«M  ««rr«ct 
in  hi«  ttalemmt  Ihul  hii  axbmai^c  *pB«m* 
"IfonemI))' come  on  in  tbt  esrly  mornings, 
the  patient  wnkin;;  in  i  icini-njigbttnare  to 
ilud  thci  attack  alreuiy  benia,'^  and  h!a 
itracri[iiJ<>n  dofia  mil  rnatorlatly  dlK^  fraa 
mine,  Ibnt.  "  tttUt  pillioi;  i«nd  lOM*n|t  about 
till  relieved  by  thnt  farm  of  nle«fi  whkh  the 
GertDanii  call  '  Ein-duumcm ' — the  patient 
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b  atmoU  (urn  to  Hut  up  nitb  »  (««liaz  of 
Mnwoktlon  "  ( "  PopuUr  SocoM  Hon  thljr ," 
p.  61 1).  But  cTtB  In  (licfa  fMm  Ibo  prau- 
■sU  MUM  <ui  Bcncntll;  bo  trioMl  lo  Mnnc 
oc«un«Bc«  at  ib«  ptwceding  da;;  Indeed, 
moit  *uir«rer«  from  olironic  aslbiaa  Iiiiok 
(rom  Ibi  ripvricucc  of  ibvir  rnktos  lioun 
what  tiw  nttt  niglit  auij  be  upocicd  lu  liaTa 
In  •lor«  fiir  lliom. 

I  [1(1  not  «up|MM  (bst  jour  ocrrafpowl- 
pnt,  wliosi?  letlcn  b<u|>«kk  hliu  an  imcl%rait 
obiwrrer,  cnn  be  a  dupe  of  the  Tulj^ar  fal- 
lacy oliluti  mlilalie*  a  loo  unipeialui*  lor 
(ho  eauw  uf  "  uolda "  and  falarrUt ;  uill,  il 
i*  midcnt  (hat  lio  ovcrraUii  tlio  ifaanv  at 
tUcaMloTnientMa'raaiMliiil  nnut.  For 
ms  Bm  mm  bf  dio  abuK  of  void  <raUr,  a 
nlUlon  hSTv  bwn  loM  by  Uiit  abtue  of  lini^. 
Ilr.  i'M\  Uodt,  «b«at  nuDual  at  beahh, 
"Jlai  Iliii'lt  VOID  gutundvD  uiut  krankcD  lien- 
fclivn,"  in  a  (Undard  (Uunicli  etiliNi;  lum- 
^^trnU)  tiotk  on  p[«aleal  braJcnc,  rocom- 
mcsdi  a  sponge  or  ihowo-baih  ouiQtix  llio 
Mf«l  uitltpaiiiioilics  (c.  "  Au^iir  |H:i'tnril. 
or  AalbmiL,"  p.  ^<i3|.  It  )■  wi-ll  knavn  ihat 
th«  pan>ixtm»  of  j'l-llvw  frter  iLCd  cogaale 
dtMoM*  dccrensv  Ibu  mldii-dtiuK  olFtcl*  of 
alooholk  (liiD'iliiDii.  ui;I  h;tIio[itiliIita  lian 
T«pMl*dly  called  alloutlon  to  dia  (aul  llint 
uiider  itiuilar  ciicutmUiUcua  llic  Jn-aJnl 
ncrroua  ihock  of «  colil  <llltldl<^  U  jinrtlj  neu- 
traliMiibjUicuoiHlitioiuiofihediMaMMtaslf, 
and  ocUi  oal;  at  a  tome  ia  (be  beat  tanM  of 
tlic  vord  ;  awl,  alnoe  Dr.  Eodi*a  dUeorpry, 
no  mndlflcaibm  of  aocopicid  invdSi'nl  Ihvo 
rkc«  ItJH  ajtattd  mora  atMotJoii  Una  tho 
RiCMufnl  apiilScatiou  of  colJ  htx\a  lo  the 
irMtnwnt  of  tjphoid  fe»cr.  Tor  a  procll. 
<al  niustratioD  (J  Ibolr  cfflcac;  in  icTrri* 
taoe*  of  ■[lUniodic  atihm*,  1  can  tfivr  }Ar. 
Cmby  to  tlic  ciparjwiieo  ol  t««  of  lu*  iwr- 
rcipoii<lHiita,  ilr.  Otio  SchrriiiFT,  of  'Ja^- 
a«iivillv,  FluriJa,  and  Dr.  IL  D.  Warner,  of 
Itiiliance,  Folk  Qvoaf,  Tcnnc»cc.  Alter 
aiaiinj;  bl*  pcracoial  ciportoncr-,  Dr.  Wainor 
addf, "  PiiiuuuiU,"  Ihe  founder  of  lijilio]ia- 
lb.v,"iiould  booomelbepWren-Mintof  aatfa- 
mii-pntivni*,  If  thej  could  rid  tbomncl'ea  of 
tliv  rii)wrillElau9  dread  of  cold  waXel  and  giro 
tliu  jflan  a  fulr  irliil." 

Slrainuntum  (rii/>  Doturn  in  ''Anierii-nn 
C^lopKdHa,'*  (n  anj  ifiediml  or  plitrmawuii. 
cal  compend )  U  one  <ii  thv  itron^l  narooiio 
polaona,  and  in  ili  pbjriitoloKlcal  action  re- 
imnblca  bcltadonoa  and  briibana,  proilu^ 
itu;  "drynoi  of  ibe  ihro*!.  aotirv  deUriutn. 
dilatalloB  of  thn  pupDf,  and  a  mpid  pulu. 
Deatb  Ilia;  occtir  with  coma  and  caovul- 
ilm*."  And  sueli  rcmcdiea  Mr.  Croibf  pro- 
powa  l«  appi;  to  patlenti  who  "can  «ndur« 
<iiiIT  tbo  moct  Mwthlac  and  pi-nila  treat* 
nwnt"!  It  il  inie  IbM  Die  anion  of  tha 
ieofi  i*  lonii'wbat  mudlfini  bv  the  abnormal 
civujitinn  of  the  airatoin;  «ii!I,  it*  aftei-cf- 
tixta  arc  perceptible  tor  dajra ;  nlilk  tha«e 
of  cold  w«t«c  an  llaikad  i«  ilw  dr**d  o(  | 


4U«(h]  conMqucnoM,  and  com  vt  Ive  laai- 
eiptffnwnu  «iU  taidf  fall  to  i«tnwro  (hat 
tMj/te&ub,  «UA  la,  tiwt  all.  aa\j  a  i^imM. 
IunI  tutta  o4  tha  Mm*  irMHtlunal  taSksj 
■bic^  to  wister  Bualbca  fatal  roooeqnwMB 
to  an  open  oindos,  bat  ri^lIB  the  (kkcniac 
eSavluss  of  db  uaieniilatcd  bcdrooa;  «lUt 
bl  nann  scflihcr  dmidi  ■  draia|[tit  of  caU 
wBlar,  but  truaU  lu  life  lo  tim  tcsdet  bmc- 
daaof  tha  lliia«r>n;lit;.  lioriilra,ibeaatb» 
nia  of  an  oMbma-qiaini  ia  anrciipat,*  Hn- 
porarr  paraljna,  ralliBT  thaa  as  t^haotriea 
of  (bo  Ttlal  cntr^ta ;  and  the  dilrtT  of  aeaU 
doochc^  lattcad  of  compllcallng  tbe  alllie- 
lion*  of  the  paihet,  T«IWir«  then  \ij  hnalb 
in^  (ha  ap«ll  of  Ibe  obMnHtion.  Of  taant. 
ttaibta  Mramoiuain  nor  c«M  satcr  alom 
can  iT«cb  the  «wwc  «f  the  diacaw,  sUdi 
tonit  bo  ffiBOTod  bf  an  Invtgpiratlai;  tt^tV 
tnaa— out -door  llfo,  abcdeHiiii*  food,  aad 
ptnitteiit  coDiinenrc;  cold  *rBtef ,  boocTcr, 
u  at  ItaM  an  adjuiaol  lomw  to  that  oA, 
vhlla  (lie  repeated  iiw  of  narcotic  trap 
Dcrt*  falti  lo  inipalr  (be  Ions  of  ibo  aar*- 
oui  antraa,  and  tliu*  diroellf  tcndt  to  pM- 
iwiiiai*  ui  iuil»Di«  dlaihotb.* 

Uut  I  fullx  u)^u  vilh  jronr  corrMpaod- 
•nt  thU  Mtlima  if  tlio  moal  oaprldona  dl» 
«Td«r  of  (be  buman  or^a&im,  and  thai  lu 
(tndy  can  oeTer  bo  exhanatti  lltui  of  hh 
clurrvuiiiiiia  can  bt  roadilj  raocawiW  vitlt 
thv  dtiMrlnv  of  «>  lt«ali*«;  b»1,  ri*en  in  ai 
far  as  thej  max  Ttf>r«iiral  the  rpcord  of  an 
eic«ptia>Ml  expcilenc*,  1  conndcr  Iliom,  o* 
the  whole,  a  taluabi*  eoauib«(lon  to  tie 
palliolosy  of  tbo  dlacato. 

F.  U  OfWalA 

AXtMAt,  FBiEKwnira. 

JTwra  JUMm- 

Ax  article  on  anhnal  IrtendfUpi,  arhkb 
appoirtil  not  long  alaee  bi  "TIm  PopoUt 
Sdcncc  Uontlilf ,"  reminded  tun  ol  a  ■» 
marlinble  lo  tanca  Uiat  caoae  under  m;  «■« 
obtorralinn  a  ttliort  lime  an. 

While  on  a  itiul  to  •  fai^rr  In  a  ndgb- 
borine  countr,  t  wu  tntiirbcd  lo  *a«  ■ 
ma.im&cmt,  (ull-prown  ■lld-(iiik<7  •«»■ 
dci-lii)!  nrouiiil  «llli  thn  li>i>l>  tii  lilt  bar*' 
ynitj.  Iln  ivxli'liiiig  lbi>  liiikef.  I  waa  llB 
mori-  diirpriiiril  to  notk'r  lliat  the  fallmal 
pnnicularljt  a  large  rootlet ;  Ihc  loo  aiiinij 
to  ba  DD  cxuilrnt  tonnf,  aod  freivtallf 
■trajod  off  from  llir  wain  Hock  focMbO', 
Inquiriiu  of  the  onwr,  I  learned  the  fit 
lowinj;  nola :  T^n  of  bla  cbiMren  fouad  • 
tew  Bfld-turkera'  eggi  la  tbe  lotiM  mA 
hrounhi  them  bome,  plailns  ibtni  under  ■ 
donnitlc  tuTfcpr.  irldi  olbt*  tn*<  M  tmclb 
Thrve  of  (lie  nild-tuttr;  tfcp  natchciV  Mi 
1*0  of  (lie  tltk'k*  tiivO  lo  pro*  np.  Init  tarn 


mnn  lb>  irrn-knmni  ilwrBlaail  hMivii  HmaM, 

dMrr»Dibc>aHUa(MiiiBeaiwi-iM(w  inu 

1^  )«)  Ui  BmU*  -  ladu  ■  ef  fiwMubar  tT,  IMt} 


IXeVAOS  STUDtKS  atCKSi.1- 

au,r  A  rAiLVtM. 
Uil  moDtfa  cited    oonolasivn 
UMiniuo;  titat,  at  a  matUr  nf 
ucul  iliuliM  oru  a  guoeral  and 
&iliir«;  ««  now  propoM  %a 
\  Into  til*  MUM*  uf  thut  f&il- 

tiuB*  of  th«  »;«eTn  bsro 

^nSuQ  for  to  nnch  of  it  u  tli«;r 

\  tbo  iMnrasM  \a  deny.    TIi«7 

Um  dawl  UogaoffM   raoj 

beoaiue  tb«7  u«  poorly 

I  dKBlflcuit  that  thU  oanpUiot 
rinr-""'  l«aclilag  liu  t>««n  iniiilo 
dreda  of  7«art.  Tlie  todictai«nU 
triUD  OD  UiU  Boore  l>jr  umLu^ut 
wM  AU  a  big  book.  Bnt  whjr, 
HTo  not  tbo  aorcly -Deeded  re- 
wva  flarri«d  outt  Tbo  aaliject  U 
Inportaat  raonsh,  and  baa  been 
lont  o&oukIi  to  Miforoe  »tt«Btlon 
It  baa  ocoupi<d  th«  Mholarlj 
ol  g«n«ratioaK ;  yet,  wbere  the 
baa  be«n  lri«d  laagtot,  tbo  bwt 
b«r«  atUI  c(i«d  out  anainst  the 
lea  ctpcricnoe  of  latloK,  not- 
indiog  all  att«a»pt>  to  raform 
1  praotic**.  Two  hundred  yuan 
M  mode  of  atadTing  the  d«ad 
^  was  abarplf  eondomned  bj 


«0Dld  do  for  brigbtor  minds,  and  he  ^  rM 
to  hi*  axpeotatioti  the  fulloiring  quaint 
and  vigoronacxpreariun:  "1  doubt  not 
Uial  JO  aball  bare  nioro  ado  to  driva 
our  dal leal  and  luiuit  yuutb.our  Mooka 
aiid  atuba,  from  the  iuflnilo  dodre  of 
each  a  bappjr  nurtarv,  tbon  we  bate 
now  to  bale  and  drag  our  hopvftillvet 
aud  choicest  wits  to  tlint  nsintno  fcaat 
of  »oir<tbutl«a  aud  brnuil^lua  ubich  la 
eotBBOidf  Kt  before  tbom  as  ibe  food 
and  aatortaintncnt  of  tlitir  leadiTcil 
and  iuo«t  ilocible  a^c."  And,  after  a 
conpla  of  centurica  of  progrcH,  what 
it  th«  oulooroet  We  *tiU  bear  over^- 
wbero  that  tlie  daad  languiitfc*  fuil,  bo- 
caoM  tbcf  aro  tuugbt  by  ubiiDlelo  and 
irrailoDut  tui-lbuila,  and  U  ii  stoall/ 
claimed  that  all  we  need  ia  Ibeir  rofgr- 
mation. 

Bat  what  wjHiAXi  la  there  about 
tli«*(i  laugiuifipii  that  thoir  nlocljr  *Iiould 
prove  Ibe  great  cbroiik  aoaoilaluut  fail- 
nre  of  biffhar  edacation,  oRe  aft^r  nget 
Tbrre  oan  be  no  reason  ■□  their  consti- 
tution or  peoullarllles  that  sbould  iio(«a> 
«itato  BXij  sQcb  roault.  There  bat  beeo 
a  thou(dii<l  liiiita  more  praoiloe  In  teaoti- 
ing  then)  than  in  teacbinj  any  otber 
laiiguageai  the  work  of  Wnrnlns  tlieia 
la  of  Ibo  same  kind  ns  thikt  of  IvRrniug 
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Dielioanrif*,  grammar),  Btcnrjr  modela 

Abound,  and  eiperi«nctd  toacbcra  sn- 

ptnilioiiiid.     And  f«t,  with  oU  tlicjo 

boililieti,  Ibe  tVaAj  of  iload  kcguoffeg 

luM  bc«n  tbv  000  |>ro-««nia«t]t  oiul  bii- 

torio  fntlnrc  of  tfae  m>-ciiII«J  liberul  «du- 

cation.    TLcro  is  more  repultlveDeM  in 

it  onti  mora  haired  of  it  than  «□;  oUier 

kinil  uf  scodj— uiaibcmBttos  not  ex- 

c«|iU^.    Tltcro  bD««  be«o  more  flogKins, 

bullying,  and  briber;  r«sort«d  to  a*  in- 

centjm  to  cluiricii]  (tmJjr  tbui  to  all 

Ji<v  etodlet  wluit«v«r.    Botli  In  Eog^ 

4ui(l  nad  in  Gorii)aii7  tliQ  triititni  Iim 

;  mtistitincd  on  »duslvo  «c«tid«li- 

VS  y>j  a  barbaric  diiwlplina  on  tho  ono 

[liADd,  nnd  on  tb«  «tli«r  bf  oil  kind*  of 

bonoM,  and   eTDo)nra«nU  that 

oold  atiraulate  mISkIi  nmbitioc,  one] 

rlikh  bavQ  be«n   Joalon^ly  wllbhold 

^t^oln  raod«Tn  nludii!*.    Witli  all  tlicno 

fncttlioQii  BliiDalnata  to  dueaiuul  Mudy, 

.  Iti  fnilnr«  baa  Ik-ch  ronotorUiiin  tbnt  wo 

|«aa  not  attribute  It  lo  any  acuidvaiol 

dvCoet*  Id  th«  modoa  of  )la  iaarblng. 

Nor  can  theae  <I«f«ots  be  m  rudil*  r«* 

\ttA.  fur  DO  poM<lit«  tvrortn  In  tho 

Dodcit  nf  ottidfing  the  dead  laRKaikgcM 

tean  alter   lli«ir  rclatioiLi    to  wodem 

honitfat.     It  in  b«ro  thnt  w*  flsd  tho 

DUi  BMtrot  of  iLvir  failure. 

ProfMsor   Cooks  ■Iruok  Ibe  k«j- 

Bnt«  of  thi<  dtttRiiuion   when  ho  to- 

^marked,  iii  lii*  article  on  "llwOreck 

lueatlou,"  In  the  last  •'  Montldj- " :  "  A 

balf-ecntarjr  tina  wholly  chimsud  tli« 

relations  of  liuman  k&owlvd^,"  and 

"lliR  nntuml  K-ii-ncea  have  become  the 

cbtef  fuotota  of  our  modern  clviliza- 

ioa."    Thin  cbanito  in  the  rclntlon*  nf 

^UnowWBe,  bj  which  the  >cienc*w  bavo 

becomo  the  iirent  int«ll«ctiiRl  (kctors 

of  ravitixatioQ,  ha«  neconMrily  bmnplit 

with  It  a  correnpondlng  rctolntion  tn 

jueation.    For  the  neir  knnwlrdfcc  did 

■M  originate  by  the  old  methods  uf 

dy ;  it  enmo  by  new  cxrrri^C"  of  tho 

rnhtd,  OS mach  contracted  Kith  prevloae 

babiti  M  tho  itr>'atnc«  nf  ila  rtanlta  U 

mnlrnted  will)  iho  harrenneia  of  the 

trodltiooalMtholarshlp,  Tbeoldmctbod 


oocopio)  Itadr  mainly  wlili  Ae  Maly 

of  lanj^uaco;  tliA  now  molbni]  paiwd 
bdyond  language  to  the  ttwly  uf  ih* 
a(7loal  i^eoomcna  of  natnr*.  Tla  oU 
method  baa  for  ila  end  liagual  acena- 
pJiabmefita ;  tbe  now  method,  a  rati 
knowltidge  of  tho  chanct«r«  and  rela- 
tion! of  natural  tbfaigs.  TheoM  netbod 
traioa  the  refbsl  ncmary,  and  the  r«a- 
■on,  ao  far  aa  It  b  exereiaed  in  treiupve- 
Ing  Ihoa^t  frotn  ono  form  of  ezprev 
vion  to  another.  Tlio  new  method  eat- 
tlratea  the  powcra  of  obserration  and 
the  facclty  of  roaaomngnpoo  Ibe  objtcti 
of  expeeleinee  ao  aa  to  edncale  tbe  jodf- 
ment  ia  dealing  trith  tb*  proUvHof 
life.  Tlie  old  method  left  uncoWntt^ 
whole  Iracta  of  the  mind  that  are  nf 
aupromcimportanoein  galninj^aknovt- 
dVeof  the  actual  properties  and  prin- 
ciple* of  thintni  which  are  AiDilaiiienl- 
ul  in  oar  progreaalre  civilization;  tha 
now  motliod  boKinawitfa  ll>a  Bystenalle 
cultivation  of  thcae  neglected  mesial 
power*.  Til*  old  method  has  yielded  to 
the  worlil  ioDg  ago  all  that  it  it  capable 
orgtviDg ;  the  new  method  has  already 
accoiDpI lulled  DiDcb,  hot  it  has  aa  yet 
yielded  but  comparativel*  little  of  what 
It  i*  oapablo  of  pdng  when  It  becomM 
OTganiied  into  a  perfected  ayrtMii  «f  adn- 
cation.  ItistfabDcwKtentlfic  metbed, 
baaed  in  natnre,  fortified  in  the  boUmI 
oon<]aeat8  of  the  fanmaii  mind,  and 
Alii  of  pmmttc  in  ita  tntnre  derelop- 
mcni  that  baa  beoome  the  riral  in  tbcM 
daya  of  the  old  erttein  of  deftd-laofaage 
Mtudic*.  They  have  failed  beoanielhcy 
can  not  hold  tbcif  gronnd  agunat  the 
now  competitor. 

Theelajuies  are  constantly  drfendtd 
beuauM  of  their  buasted  di»dplin«,  jet 
they  bavo  declined  bccenw  of  llie  prov- 
ing sense  of  Hie  ireakneae  anJ  in  ferkirftj 
of  Iho  menial  oRltiration  t)i«y  Imput 
They  are  •ceonipliiUiDnnla  for  Aerti, 
rather  than  eolid  anjalaltloni  for  im^ 
The  study  of  words,  the  chief  acbuMy 
occopatjon,  b  mi'otn.My  dobilitatinib  bv 
came  it  k-arMtinvxf  rrlsed,  or  envebta 
bat  very  tmpcrfc«tly,  the  must  Lmpcr- 
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Uat  fiiciilikfof  U>o  miad — thoie  wbkh 
nn  uoly  b«  uxmsc'I  W  vigoraiu  actiaa 
b;  direct  ipplicaUoo  tu  tli*  tuets  of  the 
lAcaoincnAl  wforld.  Thai  clii»i«]  rtu- 
diM  fnQ  )i«r«  ho*  be«n  long  oonmded. 
Dr.  Wbewell  declare*  tbat  "mortcU*- 
dcal  rrailiim  <>  a  daitow  and  vofMbllng 
eilaeation,"  and  SydiHy  Smith  tpo«ka 
of  "  the  Mif*'  and  degant  imbccUities  oT 
dMncal  culture."  A  RfsMm  eharoo- 
l«rlMd  by  (Mblvaow  and  imbMilitj-  io 
its  mafita]  T«*ntiona  U  no  prcpaniion 
for  d«alins  <*'><li  tlie  iitvra  proUeiai  of 
laodeRi  ]if«.  More  and  nvoro  It  ts  feh 
to  b«  oot  of  pliwe,  nnd  is  eontcfjucntl; 
Dcgfected.  No  kind  of  MiKure  def;eD- 
aralM  w  raadil*  into  dnpid  mcchniii- 
oal  routine  a«  tliat  of  litnpia^.  Pro- 
f«Hor  lUUord  Vanjhn  ihru  chaii)i7t«r- 
bM  Um  effeeta  opoa  tlie  mind  of  oar 
esoMrir*  addition  to  llnpial  pnraalts; 
"TkoM  ia  DO  liludj'  that  ooald  jirnco 
Bora  auoMaadil  [n  prodarlog  ofti-n 
tbocoBgb  idlei»««i  and  varnno}'  of  mind, 
p«Trot>Kke  repelUian  and  aiDg-iioiig 
biowtedjce,  to  the  abejNieo  and  de- 
ttmclioa  of  tbo  ini«llectiMl  povon,  na 
veil  as  ta  tbe  toa*  and  pttraljr^ls  of 
the  outward  iwnM^  than  oar  trndi- 
tiooal  stud;  and  idolatr*of  laiig;nBKH." 
Very  projwrly  may  it  b«  asid  thai  our 
iBDrdinate  at^dj  of  lansvage  ia  an  idol* 
iir<r  of  whkb  tb«  bHod  devotion  ia 
GtttA  is  bnt  the  fttiehittifl  form.  Tbo 
MU0  of  tlw  fallare  of  tb«  dft.>«k-a  Is, 
tbereforc,  not  becoaae  a  thoutnnd  Tcnra 
of  ezpefi«Bc«  with  tlKMo  baa  blltd  to 
if  oa  good  tDotboda  of  *laAy,  bnt  bo- 
taaaa,  in  Ui«  conpeliiloo  iriib  niod»rn 
MteoMe,    a*  Canoa    FnrnLr  ^<^lart:^ 

["thej  bate  been  welgbed  la  tli«  bal- 
Moe  and  fonnd  v.-uicinK." 
Wa  bave.  Iburufore,  (o  regard  tbo 
(dauMtloasI  failuro  of  tba  dead  Ibd- 
pagaa  aa  a  reault  of  tba  progrcM  of  tba 
ImwB  nJad,  and  ihoraforo  aa  a  normal 
nul  tnavitAblfl  thing.  The.r  bold  tbetr 
pniticia  agidaal  tJie  ailvandng  knowU 
adfeofUte  age  tbrott^ibe  power  of  ini- 
didoB,  tbrongb  llia  blisd  veBoratlon  of 
lUii|a  andeol,  becaaae  tbejr  repreaent  a 


(ODTontloiul  «allare,Biid  areoooaerved 
bj  oU  and  w«dtby  inxtitntiona.  Tbcra 
U,  b«f*d««,  a  food  dMi  of  iDone;  in  tb« 
dasoict^  whieh  it  not  to  bo  ovarhiokad 
when  wo  wbfa  to  acoount  for  tbe  to- 
nocitj  witb  wbieb  thof  are  maintained. 
Profereor  ODdertJeeTe,  In  a  recent  arli- 
cla  "Ud  Clvoica  in  Collegia,"  In  the 
"  Princeton  l{eTloir,"t8kceBTwr/ hope- 
ful view  of  tbuir  eontinned  aaccndenc^ 
becaaa«,  amonffolber  reanna, "  tbo  rtat* 
ed  mtcrotta  of  daaucal  atod;  ara,  eean 
from  a  niurcuulile  pc>iut  i>f  view,  enor- 
mous. Not  oiitf  leacbura,  but  book- 
mnL'ers,  have  n  faoary  Rtnko  in  tbe  for- 
tunes of  thu  clussicuj,  nod  tbo  ^|Htal 
tDvulved  In  Ibum  reminds  at  of  tbe 
peiivinUry  bold  of  pag.inism  in  llio  early 
Cliriitinii  ortitoriea.''  Tliroiigli  tlie  op- 
erntioii  of  *ucb  eaatea,  Ibe  cloaslaa  will 
nndonbtc'lly  litiK*r  lon{r  in  the  nnl- 
verttilies,  but  that  tbey  mairt  yield  to 
the  prciwire  of  inod«ni  knowledge  is 
incvitublo ;  aud  the  iudi«atioui  tliat 
ibey  are  yioldiogiu^  apparent  on oewT 
IianiL 

But  It  Ibe  fallare  ofdead-Ian^age 
Rindieo  be  tiiux  nocouArr  for  the  caosea 
aligned,  con  ibey  llivn  tie  mid  to  (no- 
oeed,  even  if  the  *lnilotit  necoiapbeliea 
everything  proposed  t  la  it  ao  entirely 
dear  that  ho  who  fAllbfnlly  maalera 
them  U  not  wone  off  thnn  he  who 
slurs  and  negleeli  tliem  I  Tlie  presi- 
dentn  of  nur  coIle(K8l«ll  us  thut  tbe  etu< 
di^nt^  of  I.alin  nnd  Greek  wtnolly  fuo- 
eeed,  even  when  ibi-y  aeem  to  fnil ;  but 
niny  it  not  be  >aUI  with  more  truth  Ibai 
they  fail  even  when  tbey  necm  mo<-t  Io 
sooeeed,  w  that  it  la  hardly  a  para- 
dos to  my  tbe  grcAter  the  inK^eu  tbe 
fjTeeter  the  failure?  If  claiuical  Kliidiea 
are  behind  the  age  and  ont  of  place, 
then  tbe  greater  tho  profioirncy  the 
woree  the  displncemeni.  The  hope  la 
on  tbeidleraat  tlietaiUof  Ibcirdaasca, 
OH  tbey  stand  a  cban^e  of  learning  soiiie- 
thlnR«l*«,  while  the  poor  tie (ira  of  daa- 
aicnliofatuation.with  bi« cnltirated cxtn- 
tempt  of  oTerythJng  D»efal.  cornea  oat 
tbe  nioat  intinble  of  all  fnilarcn.    llnp- 
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pU/  w*  CM  ia  thi*  coonlTT  bat  very 
bm  o(  tin  Uoomlag  tftecbnuia  or  w  hat 
tti9  ajtUm  Mn  do,  btcftOM  our  dasdcal 
dank  la  Ui«  coUcgM  in  not  high, 
bMOOM  th«  pTMaora  of  oUi«r  enb- 
I  it  Dot  to  bo  vDlirelf  r«sutod.  Bat 
rTatioD  gives  abuodaat  B»unuic« 
that  nomiuiMwodbqualiliod  foonjdt- 
lil«  ato,  no  irrctneiliaU;  b<lpleM  in 
Fstraggla* ofaetuAl  iitt,  ea  ho  wbu b*i 
[Htaiaod  to  tba  bigb  clMdool  Mm),  and 
I  Mmsclf  al  kom«  iu  Ibo  litcratorH 
fof  Grc«M  and  Bomo.  Tbe  foUowtag 
|.tkotcb  of  a  Miccoi«ru]  unirerKiEj  prod- 
nppDareil  a  few  jt4tn  ago  in  tba 

"Time.": 
*  Common  tfaiOK*  are  qnito  a*  iini«h 
r]iag|l<tct«d  aod  d««pi8vd  to  tb«  «dacBtion 
Its  tlie  rich  u  in  ttiit  of  tbo  poor.  It  is 
ronOcrful  bon-  liilio  a  jaang  noDtlo- 
aan  may  knoir  vboD  be  Uas  taken  hi» 
DiT«rrit7  ilugTvc*,  rtpteiallf  if  ke  ha* 
«n  indMrhvt,  and  Jloi  rfueii  At  Au 
aftuJMV.  lie  nuj  ronUf  ri|>and  a  kmg 
time  in  loobing  for  HUUebodj  mora  ijt- 
Duront  than  liitnNlf.  If  ho  talks  with 
the  drivi.M'  of  tltn  stnge^xMcb,  tbnt  lands 
blm  pt  bi<  fatliev'a  door,  lie  flndi  li« 
uowa  DoCbin;;  of  hc>n».  If  h«  fall* 
Dto  converuTloa  niib  a  gordcocr,  ho 
I  natliinK  nf  plnnW  or  fluw«fa.  If 
b*  VsUu  liilu  tb«  liuliiH,  ho  (locn  not 
know  tbo  difference  betwocii  barler, 
TjD,  and  wbont;  between  rnpe  and  lor- 
nlps;  between  liiccm  and  KuiofiMn ;  bc- 
llweon  natural  and  nrtiflrinl  ^ra»*.  If 
I  KO«s  into  a  oarjiontcr's  f  ard,  ho  dow 
'sot  know  ooo  wood  lh->u)  anoiber.  If 
bo  oomM  BcraM  an  nttonioj,  ho  ha*  no 
idea  of  tbo  illfiiBr«nc«  between  eomnon 
and  abitnle  law,  and  i*  whoHj  In  tbo 
dark  ai  to  ihiM»  ■ecuritlm  of  ponoRol 
l^and  political  tibortj  on  which  we  prido 
onelvea.  If  h«  talki  with  a  coiintf 
i)iigi*tnit«.  fie  flnds  bis  unlf  idu  of  tli« 
oflleo  b,  tliut  tlio  (centleman  !•  a  tort 
of  KnultOi  sheik,  am  tbe  uiayor  of  th« 
neigbbciriiiit  bnroii)[b  <a  a  sort  nf  ondi. 
If  b«  ftrolL)  Into  any  wurkjibnp,  or  plaro 
of  monurnrtnre,  it  is  alwat's  to  find  bis 
levol,  and  that  a  level  far  below  Ui« 


prcaent  company.  If  bo  dht«a  ant,  ud 
M  a  youth  ot  prorcd  toknta,  and 
baps  unlroreity  bonon,  ia  espcol 
be  literary,  bia  lUorMim  !■  confii 
a  few  (Kfipulnr  BOveb— tbe  novola 
last  oraiury,  or  otov  of  ifae  lui 
IJOD — biitory  and  poetr?  bnTing 
alcuoit  studiously  omttt«d  Is  liis  eihwa- 
tion.  Tlio  pri  who  baa  ncrvr  •limd 
from  borne,  and  whose  cduoatlon  baa 
been  oconomisod,  not  to  oay  negtoctad. 
In  ordor  to  sew)  bor  ovd  brother  lo  Mi- 
le^, known  TBrtly  more  of  thooo  tblap 
than  ho  duiM.  Tbe  (ftioo  cxpoonre 
awaltahim  wlierevor  be  Koeo,aDd  when- 
avtr  be  baa  the  audacity  to  opin  bit 
nouUi.  At  sea  he  Is  a  landlubber.  Is 
tbecouatrr  aooeknoy,  intovn  »gntm- 
bora,  in  wionce  an  ignorauiua.  in  Imt- 
MM  ■  aUngikton,  la  plraRire  a  ndlki^ 
— everytrbore  oat  of  his  elemeat,  onfjr- 
wbore  at  aon,  in  tlw  doada,  adrift,  or  by 
wbatev«r  word  nttor  Ignora&oe  and  b- 
capacity  ore  to  b«  dcBcribed.  In  ton- 
«ly  and  in  tbo  work  of  life  lie  find* 
himself  bootfo  by  tho  yonth  whom  at 
ooll«eo  bo  de»pu«I  OS  Mvolana  or  ab- 
horred ai  profligate.  Ho  Is  orOalaed, 
and  take*  cbarsc  of  a  porUh,  only  lo  be 
laughod  at  by  iho  fannors,  tbo  tnul<*- 
p«ople,  and  eren  the  old  women,  for  h« 
tma  budly  talk  of  religion  «-iUiuat  b*> 
Intylnji;  n  wnnl  of  common  wnse." 

Have  we  not  hero  deltnooKd  the 
nataral  outooino  of  a  melbod  of  iorinK- 
tion  wbicb,  despiiios  nlility  and  dii- 
paraging  modem  knowledge.  «roaU,  if 
vtrictlr  cwried  out,  nnltiplj  Incapit- 
bl«a  on  erevy  bandt  Claaefeal  >iod- 
Im  aro  theoretically  prMlomlnant  ta 
moat  of  onr  biglier  Institution*  of  oda- 
cation.  Conld  th«y  bo  "•aeccoafut,"  tt 
it  it  maintained  tliey  may  be  and  ooglit 
lo  be— tliat  ia,  eonid  tbey  be  punned 
w  Itb  tlio  tboronxfancM  DoceHMTT  (0  ^ 
the  advantage*  dalmed  for  ibMo— whit 
oUiM  effect  woDid  follow  than  to  filllb* 
commnDity  with  weakling,  imbedti^ 
and  good-for-notliinfri,  of  wbidh 
'^'nnHi"baH  portrayed  for  lu  a 
examplel     Sncb  a  "iracooea"  of  tk 
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liuwa  woaU  atop  tba  profren  of 
knowU^^,  uid  artwl  ibe  adr«ooo  of 
ciTllUsiinci.  The  failnro  of  de«J-l>n- 
piaga  rtniliM  1>  tJierefon)  ft  ulntar? 
nanit  In  tb«  eoacM  of  bMuto — a  nc- 
nemitj,  >  bicniiig,  uxl  an  ooouioii  of 
thanUuliMM,  ratbor  Ihao  of  rogrot  and 
UlMOUtloa. 


Ccxu  DSTKHSta  or  rat  ciAssia. 
TnsT  pUj*d  it  ntbcr  roogb  on  Lord 
Ooleridg*  til*  other  day  fn  MUiiiK  klm 
out  on  tlM  flaiwlcal  qoMtioD  at  Yal* 
OoUege.  To  be  sure,  U  waa  a  gnM 
(•DiptalioD  to  cx|>)oiit  ao  illattriooi  a 
Biui  tn  behalf  of  ■  deelmiog  esaao,  ««• 
pecdallj  JiMt  neir  when  it  la  undenlood 
Uurt  Uwr  ar*  aomowbat  tor*  «t  that 
TCMntble  aeat  of  Inming  at  being  pM- 
loried  aa  fctloh-wonlilptra,  on  lecoaitt 
of  their  d«Tolioo  to  ileul  langnage*.  It 
toolccd  a  lilllo  like  a  |>ut-D|>  Job,  aa 
J'nrfdfnl  Pan«f  eallod  up  th«  tubjcct 
ia  bb  plaaaoot  little  opeuiog  afxivrli, 
tuA  Lord  Ool«riJ^  acknowlfdgod  (bat 
ha  had  ba«n  poated  tlut  vcrj  morning 
witk  rafanoce  lo  Ur.  Adams's  addniM 
attacking  th«  mrricnlnm  tor  wliicb 
Yal*  b  Mpcciollv  iliitinguiHlied.  But 
U  waa  a  littk  craol  not  to  liave  n1- 
IawmI  bt*  tordtbip  mor*  time,  no  that 
ho  might  U  leaat  Imto  rdmlocd  from 
giving  away  kia  wholo  eua^  I/>rd 
Ooterit];^  waa  peported  aa  aa^lBg:  "I 
have  doDo  manj  fooludi  thing*  in  1117 
liJe,  and  waMed  raaaj  boan  ot  prtciouii 
liBa;  bat  one  tbiag  i  faava  done  which 
I  vmild  d>»  aver  ag^o,  and  the  bonn  I 
ipant  at  it  are  t'l*  boar*  vbl^h  t  have 
•pent  mont  proGliibl;,  and  thn  knowl- 
#(l)r«  thn*  gajned  I  hare  found  the  moKt 
Mural,  aati  praeticollj  naofal.  From 
the  tinw  I  left  Oxford  I  liave  iniulo  it  a 
raUgioo,  K  far  aa  I  conld,  never  to  l«t 
adity  paae  wlthoat  reading  tomo  I^tin 
■ad  Gr«*k,  and  I  c&n  tall  70B  that,  ao 
hrmmj  coiirae  m:)  j  be  deeoicd  a  ane- 
fiwnfiil  one,  I  doliberatuly  aaaert,  main- 
tain, and  believe,  that  what  littla  tat- 
e^  ha»  been  grastod  to  me  in  life  hoa 


boea  nutcriall;  aided  by  th«  eoBBtant 
atndf  of  tba  cUariea,  wbioh  it  hu  been 
laj  delight  and  privilege  all  my  life  to 
perncvero  in.  Thix  U  not  nid  for  tba 
aake  of  controvermy  ;  still  leaaialtaafd 
to  an  aiMllenne  of  Amerioaa  univaniQr 
young  oit'O  for  the  purpoM  of  appear- 
ing aeo«<ntrio;  bat  U  is  said  beoauM  I 
boUevc  it  to  bo  true,  nnd  I  will  1«II 
yuQ  whv.  Stateiiieut,  thoQght,  arrange- 
lnant,hc>irovcr  men  may  itniKfcic  n(t>lni4 
them,  bare  on  influeui-w  iipuii  tlivrii.  and 
public  men,  however  tliey  mny  dlaliko 
it,  are  forced  to  admit  that,  condition* 
being  equal,  tfa«  man  who  can  atate  any* 
Ihinif  boat,  w  ho  can  poraae  an  arganMUt 
more  rioaaly,  who  can  iiirc  the  riobcat 
and  moat  fvlicitoiu  ill uai ration*,  and 
vlio  ran  oommand  Knoe  kind  of  bcan^ 
of  diction,  will  hiiretb<'n<lTantogeovcr 
hi*  coDlemporflriM.  And  if  at  the  bar 
or  Id  the  senate  anything  has  been  dona 
which  has  been  conspicuously  better 
than  tba  work  of  other  tnon,  it  bait,  in 
almost  every  case,  Loiin  the  result  of 
high  cdamtion.  1  any  high  education, 
nut  uoceaMirily  oloaeinJ,  hcuuiue  every 
niau  can  not  bavo  it.  Tho  grcntoat 
orator  of  my  country  nt  tJiia  moui«nt, 
as  bo  liimwit  liaa  often  tiald,  bos  '  only 
ilnmnok  of  it.'" 

But  for  the  Bvavity  of  tlio  occasion, 
and  the  dignity  of  lho«o  who  llgared  In 
Ita  proceed infpi,  wo  lihnuld  say  that  thia 
was  a  llttlu  funny,  and  might  query 
whether  tho  noble  lord  hod  not  boon 
miitrei'orted  In  dtlng  the  greatest  oraU>r 
nf  Knglnnd  in  rnnncirtion  irilb  clowncal 
eduiMition.  But  tiioro  can  be  no  mi»- 
titke.  for  )>U  li>rtl8bip  agaio  rt'iuarkii 
"Tho  mnn  who  baa  inflnennnd  hi*  con- 
tomporaries  the  most  is,  generally  speak- 
ing, the  man  of  highest  edacatlon" 
and  ho  had  previonely  aald,  "If  John 
Itrlgbt  comes  here,  you  will  know  what 
English  spcnkiug  in — you  will  know 
what  English  oratory  ia."  Since  th« 
celebrated  r-nm  of  Dalflum,  who  waa 
ttntt  for  to  prophesy  one  way,  and, 
when  it  came  to  the  pincb,  went  baok 
on  his  employers,  and  prophesied  in  ez* 


j;e. 


THE  POPULAR  SCrSlTCJS  MONTHLY. 


^1  Ifao  opfiorito  wnj,  Ibore  hu  bvon 
"^o  muru  oouapicwM*  iatiUiiM  t>t  benl- 
eaUbk  Hc<rw«rdaua  in  tnoDUl  a^vnr 
dmB  Uion  wu  b«re  &inu«be<l  bjr  tii« 
CtiMf-JiistiM  of  Engluid.  H»  ml^t  as 
well  hsTc  bn>k«D  inlu  >  ciilog?  of  K»- 
jhOiwu  Bonaparlo  bufora  ibe  Pmm  6o- 
et7  M  to  have  nnmrd  J»ba  llri^ht  in 
Tale  CoIIe£«  ia  cuuoeolivn  witli  <lca<l- 
Ina)[najta  HtndiM.  Ilo  was  vipecttd  to 
ajiplauJ  the  kotMBt  dMiaical  •cbolor- 
attip  SB  tlio  wpnoH)  InconiMnMe  loautt 
of  briniPBit  Uio  baomn  mind  d|i  to  iu 
lilgjiMt  power ;  audlittilid  tLisb;  iiuoL- 
iog  *  naan  as  tha  most  coniiuAnilinf: 
orator  o[  Engkud  wlto  kuttw  uutUing 
about  andeot  sobulHrsliip,  aod  n'lio  lias 
odiwrMl  Iu*  diiitinotion  ciitirol;  Iiy  the 
eludy  of  Oio  English  ulassios.  Il«  cftiDO 
to  MlogtM  tho  dcnil  InnKiinetW,  And  Knro 
aDpei^inUioacc  Iu  a  umu  wbo  Iiuew 
nothiiifi  of  oitlirr,  and  hnd  ilnvutcd  liim- 
««![  cxduaivel;  U>  tli«  uiustiTT-  of  Lis 
raroaealAr speech.  Lord  Cutvridg«TOp- 
mestcd  tlio  intoiloctunl  Bcoompliah- 
Dietils  tbat  give  the  highcot  adrantjige  In 
the  bar  and  the  teoftM  as  fourfold.  Tbo 
hijthMt  vdocaLion  is  axampUfiod  by  (1) 
"Uieinanwlio  tun  Htnteanrtblng  beat"; 
(S), "  who  can  paraiio  an  argvDMit  mora 
clotelf  " ;  (3),  "  who  win  jriro  tbe  rich- 
eat  anil  idohI  fulluitouB  illujttrallons  *' ; 
and  (4),  "  wlio  c.in  cnmitiniid  mmuo 
beauty  urdiotion  " ;  uiid  h(>  thrn  pointed 
to  the  niiui  of  nil  EnslBn<l  who  poBKOMa 
tbo  trail*  in  the  bigbtut  dvgrM,  and 
who  i*  coofMscdlj  only  a  unattaror  in 
Latin  and  Or«ek.  Ue  <:oinin«ndoil  daa> 
»i«id  edncation,  but  be  referred  to  as- 
othar  cdncntloD,  not  claacicnl,  which 
Tlulda  ■III]  higher  reonlU.  OertainJy, 
If  the  Tale  bovs  luRi  tliis  taemorable 
oFonaion  lo  it«  hifffaecl  a»w,  thojr  will 
h(i  incited  to  tread  In  tlie  path  followed 
by  the  moat  diittingtiiBbod  orator  of  Eng- 
kad,  and,  wasting  little  iline  upon  tbe 
dead  lanf^ioges,  will  concentrate  tbojr 
main  efforts  ia  i^iiiinic  a  aUIlfuI  and 
powerful  control  of  tho  living  lao- 
gnage  lo  whicb  all  their  woiIe  b  I«  be 
dooo. 


Tb*  «M0  of  John  Bright  Vxrat  tb< 
tablcaupoDtbeolawlciBtK.  Uiauumpla. 
lilco  tliat  of  tiuny  other  of  our  itroDft*! 
men,  proves  ibe  advantage  of  not  aqnao- 
dering  mantal  foroe  «r«r  «  wMe  fcU 
of  lingiul  stnily.  If  tbe  nctive  speecb, 
as  nn  lutmment  ot  eipreMion,  ia  to  b« 
porfocttfd,  it  most  bocoimo  an  objwt 
of  systoinalle,  nodlvided  cnllivaticai. 
This  ia  a  dirlHt«  of  connnon  wdh.  and 
ha*  been  long  nodrnitood.  We  diad- 
p«te  onr  cin«r([l«s  npon  forolini  tai^:«<*i 
and  it  is  still  as  true  as  it  wm  in  t&s 
time  of  Drydeo,  that  "  tbe  propcrtiea 
and  delicacies  of  thv  Eaglisb  are  knows 
to  few,"  Tbo  luedinrsls  stadied  Latio 
becaiiite  they  hnd  to  make  nse  of  iL 
All  learning  wa*  in  [.atiii,  and  the  lan- 
guage bad  to  be  acquired  for  pmctk^ 
purpoMs.  Uolancbtbob,  In  1S28,  mad* 
A  report  on  dinrcbot  and  anboola  wbi^ 
beeaw*  tlte  ba4ls  In  Soion;  of  •  re- 
formed cdneotion  independent  of  iioma, 
and  tbe  eiantple  was  followed  In  otlur 
tiormaa  »U»*».  In  this  raport  It  I* 
receaiDM»d«<l  that  "the  dUldmi  le 
tauftbt  Latin  oolf,  not  tivmuo,  GrecA. 
or  Hebrew.  PUiralilf/  ■>/  tonjn"'  ■!«* 
Aem  mart  harm  tiai%  ^oodL"  In  ihe 
vcr;  natnre  of  th«  caae,  our  cram  fur 
forelgB  knguagea,  living  and  d«wl,inatf 
be  at  tbe  expense  of  a  perfected  Eng- 
lish. It  lioa  b«tn  well  tnid  tbat  "  tba 
Idea  of  Iraining  npon  a  torolgn  langaage 
hod  grown  np  in  modon  ttnos.  Tbe 
Urei'kA  did  nol  Iralo  upon  FerMB  or 
Scythian ;  Ibey  knew  no  langna^  bvt 
tlidr  own."  TItia  ia  not  only  a  faetol 
profound  ttpiiflcaaee^  bnt  it  is  a  crwb- 
ioK  nniwer  lo  tbe  moden  polyglot  bb- 
perstiilou.  Gvorjbodyb  roootnmended 
to  Riiidy  (ireek  becanie  the  langnage  ia 
iK>  bcHUiiful  and  perfect.  Obrionalji  iLe 
trae  lee«on  is  tliat  the  Greeks  mada  it 
90  becniue  tliey  w«re  t-hut  up  In  It,  and 
con}d  give  their  whal«  power  to  Its  hii- 
provement.  Granting  the  Doapproacli- 
oble  perfootioD  of  Ureok  literatuivv  and 
that  the  Greuke  siirpaued  the  world  b 
ptiilot)0|ib1(«l  aciiteneaa,  the  InvlndUe 
fiwt  romain*  that  tboj  expeadod  do  rf- 


<  atudf  of  forriga  lugoigM, 
an  uBM  dcolofw  that  it  wu 
If  it.    In  hi*  defcDM  of  the 

■tadr  at  Unguasc,  \o  tbo 
iw*!  odilrMs,   Ur.   Mill    to- 

tb\a  iMq>)oiing  conaidoK- 
bl«  tr«itin«Dt  of  it  I'M  ti«r<l- 
Klrvit  Ui«n  Ijord  CokriilKu'* 
to  Hr.  Briglit  HarlDKiMliit- 
h«  t>TUahar\«m  ■^Ivontogca  of 
1^  of  niu7  Uiig:ua8M^  «nd 
ng  to  rx|>l«iii  Iiow  tb«  Gro«ks 

•o  rMDarlubtf  wlUiout  tnj 
*l<<dge,  h«  li  driren  to  tli« 
uggoMiDK  (biU  tiiMO  Greeks 
W7  wondarfiil  people.  II« 
anllr  know  maj  grMtor  proof 
izira«i\IiiMU7  ([Miius  uf  IIiq 
luui  tb:it  Ikof  wcr«  aU»  to 
I  briUlant  Milil«TwneaUi  in  ab- 
aght,  kaowing  u  tli«j  did  no 
Mi  tkdr  OVD."  From  wbtdi 
y  iafw  that  if  litem  clever 
tonld  have  b*d  a  i>ou|it«  of 
■a^M  to  tnin  on,  and  tbr«* 
ing  UagaogM  to  cipond  on, 
ievomenla  wonM  have  bMO 
9dlfioa>I  Anotbor  i11iistr»- 
b  poir«rof  ftlicli- worship  lo 
•  logic*]  tntoHccl. 

whole,  vo  can  not  tliink  tlie 
hav«  mad»  mncli  hj  trj- 
J  oB  Uw  Lord  Cliiof'Jaiiticn 
i  Rgaiut  Hr.  AdaiuK  on  the 
ico-  Thef  aro  T«r7  muclt 
iL  Mr.  Adanj*  said  tliat 
gottan  bis  I^tltt  and  Greek ; 
(■Ufa  aaya  that  bj  calUnn 
of  nHgloii  he  Las  been  abW 
to  bin  claarical  aoqaUitions. 
Adams  was  before  bira,  iw 

lb*  titio  of  his  addfvM,  In 
g  the   peculiar  flmotioB  of 

the  ewe. 

e  thanka  to  our  daaalcal 
keeprn;;  tb«  question  in  a 
lltk>ii.  Th«r  Iwie  had  innoh 
got  the  GerniBii  eiprrirnce 
calBadad«Dtifle»iuilIi.'B;  we 
iBOh  tlwy  make  bj  that 


WflAT  I^ccl*L  C1.AM1B  owi  TO  E4C»  DniKa. 
Br  WiLLim  UKinui  Senna,  Pnif«iii«# 
of  Polllloil  i^nU  Sadal  StioDO*  in  Yate 
Collrsn.  Ne«York:IluvM&Bn>th«r«. 
Pp.  I  e».     I'ricr,  «0  omM. 

Thi8  little  roIruDDbaieMeptlaBaldtlma 
upon  the  BiioDtioD  of  IbiakhiK  people.  It 
i*  not  of  the  oumil  order  o(  lodul  edMiee 
IkenMre,  Int  i>  nther  ■  tr««ohut  prntcet 
^aiiiM  ita  prevuliog  >|Mrit,  mil  aM  able 
alWmpt  to  ■dxtiluio  die  adcatllic  (or  Ibe 
tcatimtntal  moiJe  of  Mwtjlag  ihe  rdationa 
o(  mon  In  Mxiiety.  Prefecaar  Somncr  finila 
a  Ttrj  looee  M>t«  of  thinking  In  rt^H  to 
•ocial  obti^tions,  tlitjr  pouiult,  and  (llelr 
fil*Dt,  what  p«aple  oae  lo  eacU  other,  and 
vliei  timj  eapvci  froio  each  ether,  and  be 
•hows  Tory  el«erif  thai  from  emnoooi  Tfewe 
upon  thvae  milijt'ct)  aptfaijt  ■  lerit*  nmnber 
of  the  Tont  ctIU  o(  the  aodel  atete. 

The  Konenl  objpn  «i  bcinga  who  iwoj. 
nixo  evil  u  somctliiag  to  be  aroidcd,  and 
good  aa  HUKthiug  to  be  aought,  and  who 
hsok  forward  tu  piiil«  to  be  scL-urHl  and 
week  ter  the  eecompljahmcnt  ot  Ili<*9?  m4t, 
ie  ondoubtoUx  lo  niako  (hlnci  belter,  but 
bonr  to  do  Ihhi  it  li  bj  no  mcaee  lo  easy  lo 
delennine.  The  most  (oefliMiiui  projecee 
ara  offcmi  for  the  attaiunmit  el  the  end, 
and  the  duconja  ot  opinion  aa  to  what 
thiu-v  are  aociallj'  bf«l  ahow  Ihul  ignorsnoe, 
prvjudioe  and  pantiion  hare  iliU  e  cnet 
deal  to  <lu  with  the  ■ub)ee(.  In  any  Ittat* 
mcnt  ot  it,  Uicreture.  ihat  can  ttonimo  ia> 
Btructiro  end  helpful,  tli*  Itrnt  Ihlnj;  U  to 
yet  at  Um  facte  end  Kill  tliinK*  bj  their  light 
neoMh  ProfeMnr  Rumnrr  hai  this  UDcjuca. 
iloneblfi  merit,  that  he  mtuto  to  b?  misled 
by  wntds,  and  IntUta  upon  atripplng  off  the 
IlluiionB  ia  which  the  aiitijeet  it  ibniudcd, 
and  KOtltnit  at  the  real  thln^la  rcproenlcd. 
Thiji  li  not  an  igrc&ible  luk.  It  Tojuiroa 
•onic  coanife  to  encouDtM  an  ignomnl  pub. 
lie  tentlmeBt  wbleb  approfiriam  to  Itatlf 
■he  whole  lennlnolofcr  of  diatity,  benet^ 
leoc*^  end  aympaihr  for  (be  ponr  and  wnh, 
and  denouBcea  e*  mid  and  hanl-hvattcd  ail 
who  4e  not  aharo  Sia  aenllmental  riewa  upoik 
Mdal qucetlon*.  PratteeorSuinBereoaiMb 
for  a  libera!  aiuount  of  reprobation,  ttie  "New 
York  Tribune,"  for  eiample,  aaiHng  thai 
hU  book  ii  charauintnd  by  "an  iaaoleot 
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a,"  mail  tu  erllle  dtckmi  thitlie 
■«Mi  not  TMiit  the  (wllog  tb"  out  prefoM- 
or  boi  ■  fivM  cenMnpt  '«'  ll>c  pirar." 

rrotMtor  SiuaMT  b  charged  *)th  oon- 

(faraning  iHkv  lb*  dicutot  a(  Cbrinciiuiity 

dw  inpubM  «f  hua^nltjr  b  the  vJewB 

praMott,  bat  Diidi  a  charge  la  clearly 

f70und1cK«.     K'lr,  If  uiythlnK  il  csUblUhol 

by  the  will  rat  ciiH-rloiior,,  It  1*  thai  ChrlMion 

philiiQlhrujij    iueI    tinncoUnt    Impulse    TC- 

ilitin  IL  good  Ol-»1  l«IUr  huIiUdcc  than  tbcy 

liave  liitlwr(o  bud.     Initlucttve  ijtspathjr  ii 

D'lt  fhou^Ii.  and  It  in  tilinpl;  notorioa*  ihU 

indiocriuiiijalv  cliaHtj  docs  inon  hum  thaa 

,  good.    Tlio  Riiiro  the  uibjrct  U  looked  isto, 

IUi«  ge*V*t  i*  the  Mcurouhlfoo  of  proaf 

VtaX  liencTolriico  sod  getieroMiy,  IT  dot  «i- 

crclied  wlih  iDtclligent  mitjon,  woili  wide- 

■preod  mlKbierous  off«ou.    WbM  ««  nowd, 

tfatdcfblt^  U  k  elcsrer  uodcnlnndlni;  at  ill* 

pdnotplet «t  (he  subject;  and  he  who  help* 

u  M  Umm  maj  eliilm  lu  be  thi  moM  ikIj 

LCbriitei  and  humino.  bcumtn  he  »how«  ui 

fluyw  to  lecuce  Uie  must  pvrmMM^iUly  btmsB- 

outeDdi.   Ina|>itea[Ihvlil«rsi7««ntaboat 

'Qndgrmd,"   and  the  ■■  dininal   ndnicv," 

,  what  w«  want  moat  ur^'nlly  are  facts  and 

'  their   ralioiuil    intpr[>r«uiii>ii«.     Prnfrawr 

BamiMr  baa  been  ■a;ii)i«d  <it  an  iinfof-tlfl;; 

indiffereaoe  W  thu  triala  ut  Ihc  hvlplcu  aud 

onfartuoale,  and  uf  rvuoiiiiiivudiiig  ihc  hard 

•nd  aelSah  pulioy  ot  loukiiij;  nut  tar  one'* 

LleU  and  ncglMtins  (ho*f  who  and  uuM- 

uie«.     But  ihl*  In  a   whallj  unjiul  tmpu- 

taiioo.    What  he  dcoiandi  b  aJmpljr  that 

aid  Rhall  b«  giTcii  with  a  good  dul  nwe 

,  4iwritninatloD  than  U  cniMinary,  and  onljr 

where  the  gtvcr  In  certain  that  he  till  not 

malt*  millen   Barac   by  hu  charily.     He 

novra  lay*  that  men  in  aocdety  ow«  oothins 

to  oach  othtr,  bat  he  1*  very  dedded  In  tbe 

cnnTlcClaa  lliat  no  elan  owei  to  another 

cla»  that  which  will  injure  it.    What  they 

owe  lo  each  Other  ftr«  mutual  gnmmtet*  of 

the  oppartaiitly  to  fain,  poiMai,  and  «nJoy, 

and  do  the  beat  for  thcmMlvu  without  in- 

lerlcreniv  or  Impediment,     lie  aaya; 

"  The  only  help  which  i)  generally  expe- 
dient, eren  within  iho  lin.itt  ot  the  pririte 
i  Mid  ptraonal  relaiiona  ol  two  penons  (o 
r  (Mh  other,  la  thnl  which  conpitls  in  help- 
In^  a  mtn  to  help  hlniBcIf,  Thla  alwayt 
coniiita  In  openlnji  the  chance*.  A  maa  of 
uautcd  poalUon  can,  hj  an  effort  whiefa  i« 


of  no  appreciable  tB7»rtanco  to  Um,  |ln 
aid  wUdi  i«  of  InookaUUe  raltc  lo  a  mm 
who  la  all  raady  to  make  liia  own  cwatf,  If 
be  can  oely  get  •  cfaanoe."  But  "ibe  tld 
which  ttelpi  ■  man  (o  help  Umaolf  b  mi 
tu  tbe  Icaat  akin  to  (be  ahl  wUcfe  It  gfi«B  ta 
charily." 

IIdI  It  if  b*A  lo  let  Prafeaaor  Saantt 
tpcak  mon  fully  for  binuelt,  and  we  actead' 
Ingly  glTe  loioe  eitrwo*  from  hii  book  In  •»■ 
other  pott  of  the  "UoBlhly."  We  bar*  t* 
BpologlM  to  (he  author  for  the  rragmentary 
repreaeotalloa  ot  hit  tbon^t*.  but  tbt  read- 
er ou  rcfair  Ibal  br  ptui^  the  book. 

tnrt  AsNrit  HtraM  or  m  Boian  ar 
Covntoc  o*  TBI  Niw  Tou  St^ti  Ei- 
nnUKKT  Stanox.    Vvr  IMS.    Pp.  lU. 

Tat  fpraundt  of  tha  Kothia  ai«  •Itaottd 
near  Uvneva,  and  embrace  ooia  limdiwj  and 
tw««ly-Cvi<  »CK*.  The  obJe«  et  tbo  hudn- 
tten  il  DndontocKl  to  be  to  aoorrtain,  vitlty, 
and  srtnip  fact*  the  kBowl«%e  ct  wbkb 
anlM  Uia  fannar  ta  eanylBit  ob  bla 
noM.  lla  dutica  alM  eonprlM  Iho  d! 
nalinn  ot  Information;  aad  for  lUt  fm- 
poMlbeditrctor  hai  pvhliibcd  weekly  hal- 
iolln*  of  the  prof;rci*  of  tbo  cipciimaal* 
nhich  wcreMBiMitewip*(ien,lotbadltKt- 
on  of  other  ■tationa,  and  to  mt»  UratiSed 
Kith  a^riculiiiral  progieu.  Special  effect 
hoi  been  made  to  inttruct  litilorf,  and  erery 
intelligent  ti.iitor  hai  brought  JntormatiM 
of  value  to  the  bIbiIoel  The  isTtaUgBtieM 
luTe  had  a  practical  ralbtr  (lian  a  thtor* 
icolly^cieatifiD  beariftg.  A*  r«pt«*eDt«d  b 
the  report,  they  bare  bad  a  widv  aoopc  tat 
involie  an  immrnae  number  of  dataib. 

,  FiTTW  AxvfJtL  Bn«*T  or  nm  Sr*T«  Darn 
or  UtiLTR  or  TBS  Kr<n  or  Cotown- 
CCT.  Hartford:  Caar,  Ijocfcwood  A 
Brminard  Cempaay.     Pp.  113. 

Thi  report  ia  tor  the.  beat  year  radlt( 
N'orember  ifi,  IS^  It  iiicludra  arttoi 
raluablo  papera  en  aabjecl*  of  tbaocadcd 
and  praetical  oanltallon.  Among  tha  maH 
liitecviting  lopln  dlacoMed  i*  ibat  «if  ih* 
prugrru  of  epldemto  and  bitemlnMil  frw 
in  UoDnoelloiitand  other  parts  of  New  Eafi- 
Iand,oonc«nihie  which  Dr.  G.Q. Wilton  eea- 
irlbutea  a  ttrf  mgsCMire  paper,  amd  1^ 
■rcrrtoiT'a  report  onbOdiM  maay  raloabb 
facta. 
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AWKtAt.  RB«n  or  ntc  Botis  or  Rnanm 
or  m  iiitmnooujr  laiinTt-now.  tan 
TMiTu*  Itoil.  WMlilnglon:  (iorcra- 
nciM  PriDtitig-Offlot.    Pp.  SSI. 

Tks  MaJ«  and  magnitude  of  th«  work 
•ceooqiEtlwd  bi  ib«  loHltulioo  ban  hixa 
grftij  acnttad  In  cotDpuwon  witli  iliu 
vorlt  i>[  p9«it(nu  yean,  «h[le  Ibo  «ii>ca:l>- 
t'lrnharn  not  bMsaujneateiL  Tliv  build- 
ing fnt  il>R  NaiIoiuI  Utueum  hu  bMD  cora- 
pl«i<<I  anil  occupied,  wad  ■  \ujft  ptwponloa 
of  iu  iMurial  bM  been  ptvriiloiully  ar- 
n^ed  fnr  intfrMtr*  di«pU;r.  Hulubl*  W- 
ocanittodAiioat  have  Iknsh  provide  vUhin 
tt  (ur  Iho  cSciBicnl  Istfiralur}'.  A  oonaid- 
•nUito  nambcr  uf  ori-^ul  rcM.-»rcliw  Ii*to 
bma  andMtaken  iiinlor  ibv  ilirvctiuu  of  th« 
lartUatioa,  anum^  the  diubi  iiiipurianl  ot 
whith  v««e,  pMhapti,  Ihuac  in  Aloxka.  Tlio 
noDlf-aUnl  TotanM  af  Ili«  "  ('ontrlliulUins 
I*  Knowledge  '*  hu  bwb  published,  and 
rmilaLn*  aii  (rtMHea;  and  Iha  twnntlalh 
aad  i«ml7-tnt  rolumr«  ot  the  "  UitcoU 
laiwoiuCaatribiilioaa"  contain  Ihtrc  parti 
oranwun  carti.  A  raluahlo  «otk  ba>  bcon 
dooa  b;  tbe  Kilnioioglcil  tlurcau,  under  the 
difecUaii  of  Hajof  Pdv«1I,  particularly  In 
the  Bdo  of  Ur-  CiuUnti'*  InTcitipilIoni 
aniaa-:  Iks  J^fi ',  aud  Ur.  Jas>c<  i^lcTcn- 
■od'i  aoKinK  oilier  I'ucblo  trllxa.  Other  td- 
calUbt  «nttryrl«M  villi  which  Ihc  Initliu- 
tloa  I*  alBed  ■>«  Mttcnd ;  and  the  rrpori- 
Tnltaw  haelf  OBhodtei  the  raulli  of  * 
eMdderaMa  ainauBt  ot  rasaatdi  in  meicor- 
•logr  and  atlkd  wbjccu,  MttoiMmj,  phj«> 
ica,  cbenii«r7,  baUAf,  ttMogj.  and  aathr^ 
polo^,  olih  HiBiNf«i«a  ipetdal  pipen  in  tlia 
laM-minttlaiiod  tub^ecn. 

Goo  A»o  CuanM.  By  ItgniKT  IIkid  rto<r- 
BDH.  Rkfamuid.  Virginia:  W«t,  Jobu- 
mmtCo.    Pp.  076. 

TKCiutlwrotlbbirarkliaProbjterlan 
ilwiQii^ii  of  Bkboioiul,  Tirginu,  «ba  here 
dnU  irilli  Ktanil6e  m  well  aa  tboolbgioal 
^■Biriiiwi,  brining  to  M  Urn  b  hU  taak 
iW  iiMtlta  of  iJm)  tboocbta  and  atndlts  of 
jmn.  iitmrtint  bIiIi  Ifao  pelndplc  that  b<s 
ief  in  EiowU  IMne  b  a  neecwu?  retail 
of  hiUHan  eipcrUon  and  of  all  tbougbl  em 
(he  ongin  of  ihlnjp^  the  qiMMloa  arfm 
■list  ia  ibi»  Kumial  Uelnit  T  To  ibn  aothor 
ll  ia  ihN  toi^lf  eoalter  or  aolcly  (pMt  or 
mfad,  bnt— aad  thli  b  abal  Ula  tkearoaod 
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purpoaa  ot  the  book  lo  tnainlaio — it  "  ton- 
*i»la  in  Uod.ihi.'  Cii'rnal  Spirit, urUisd,  ini> 
■nantul  in  and  HurkinK  upou  t<ienial  uiU> 
Ut,  and  bringing  oul  of  ll,  iu  tiina,  Uio  bMl 
rrtulu  tlutt  i>vrf«i-t  wisUoto,  btii«*ulaac«, 
and  powMT  can  prodoca."  TMt  ai  onco 
brfuga  the  doctrleM  of  matoriallani  iata  tho 
diwnukin.  "  Bat  aa  niaWTialinD  pcciMarHy 
doniM  the  UUMDCO  of  a  Rplrllual  and  pcr- 
(onal  God,  and  MMtta  ItMlt  ai  a  ilTal  and 
oondictlns  inlcm  of  faith,  o(  counc  lla  ad- 
Tocala*  can  nol  be  OTcrtbrown  bj  appeal  ta 
Ih*  authority  ot  Scriptarc^  ...  If  met  at 
all,  Ihcy  niiut  be  met  on  the  givund  of  ni^ 
repealed  knonlcdee."  A  nunmarf  ot  Iho 
hlalorj  of  matcrialiim  and  the  malerlalbti^ 
from  Dcmocrliiji  doan.  U  given,  and  Uie 
rancluiloa  1>  etprcMod  ibat  "Oarvin,  nas> 
ley,  Spencer,  and  Tjndall,  have  not  ad> 
Taaccd  a  itep  neatnr  to  Ihc  canstniction  of 
the  uniTcne  wlthnut  the  aid  ot  a  spiritual 
intclllgoncc  thoji  I.urrciim  didin  bli  poem," 
The  attempt  ii  next  made  to  ihow  that  tbo 
doetrine-of  creatlnn  out  of  nothing  i>  not 
found  In  any  of  ihc  cannnlcal  booka  of  ihe 
Bible,  nor  in  any  aiilharllaliTe  Chriatian 
creed  or  confeaMon  «f  faith  of  a  doteolder 
than  *,  D.  IS'iO  ■  and  the  idea  of  u  ereatloD 
in  nil  days  ia  diamianed  a>  unleoDble.  Tba 
alurriie  theory  of  the  cuuBlilulion  of  matter 
18  n-iiewi.ll,  and  dcrlnmJ  nut  oompflent  to 
dcuDiint  for  the  phtfuuineun.  and  a  inuuteiw 
hypotbraia  is  adranccd,  ohieli  i*  raited  lh< 
nomion  tbtory,  or  Ihe  hypothena  of  law, 
Ibe  BulMrtnoee  of  which  ia  that  "  God  i*  tha 
Etenuii  Power.  Forc«;  and  Cbuw.  in  Iba 
uaiTpite."  The  ml  of  the  boob  is  mainly 
theoloincal,  and  the  conclnKion  i*  reached, 
BgTMably  tu  llw  philomphict  uf  Kacil  and 
Hamillun,  that  "  a  fdiiira  of  untulogy  in 
ilH  full  iiicaniog;  U  iiii[H)i»ibl(>  III  man,"  or 
tbal,  thiiiijtb  w«  knew  ihnt  apirlt  it,  and 
tliat  matter  u,  w«  do  iinl  know,  and  proba- 
bly never  will  knun.  what  is  Itie  ivK-iia* 
either  ot  a|iiri(  ur  of  nalUT." 

A  New  Sucool  DtcriONaiir  or  Tna  f:,fai.i)m 
LiMicaiia:  On  Ihe  Ba^  of  tbe  Lstml 
Editlnn  ot  the  Onabrldosd  I>ietiniinnt  of 
tnnm  B,  \Voiia(iTm.  LL.  I>.  Pbiladel- 
phia:  J.  11.  I.lpplnooll  k  Co.  Pp.  iW. 
Vrlic,  »i>  oeiilii. 
Tub  lartBtT  cOilion  of  WorMSln'a  "  Blo- 

neniaiy  Dictionary  "  waa  pablbhad  In  IS9B, 
',  and  was  reriaed  and  anlargad  la  IHOX   So 
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niMirchMieM  bare  btm  in*d«  of  laio  la 
oar  language  lliat  It  b»  twm  <]M*Md  •!- 
pojitiiit  to  anpencde  Ibr  «Id  work  b;  Uila 
CBCitliatIr  n«<ir  one.  BetMM  Uw  recab*. 
Iar7  propw.  U  cotlctna  UblM  c<  <roRla  and 
ybiaws  from  foreign  lan^o*^ ;  at  pith 
nuDdation  of  biagnphical,  Bjtbolo^cal. 
Md  jMgnpbiMl  ttKDM  i  of  abbrcTitU^iiii 
UMd  ia  imtingaiidprintiBg-.aadof  w«iKliu 
mtuniw,  tbe  moliio  fjMvn),  foreign 

cjilStcmb.  EiBMi  by  Titos  Men. 
nON  Coj>K.  Ktir  Toric:  ti.  P.  Piunua'a 
Sou.    rp.  VlM.    Price,  U  oeiiU. 

Twa  I)  lliH  fuurlb  number  ot  UoMn. 
Putnan't  "  Topic*  of  tbe  Timo  "  anicH,  and 
cl<iitMliT«  CMaja,  via.:  "VUIa^  Lil«  to 
tf«rfolk  £li  Iliuiilrol  T«ar«  ffi,"  bj  Ui* 
Bov.  Dr.  JloguMuii  Jcaaoppi  "Hipii»,"  bj 
Sanuicl  Jamil  Cappar ;  "  A  K^w  Wr>rd» 
about  Ihu  Elfihu-oalh  Conlurj,"  bj  i'lrd- 
cdc  Qairiiun  ;  "  Ftancd  and  EtijiUinil  in 
1793,"  b;  iUaa  DroimlnKj  and  "Qvuvtul 
Cbaiwj-,"  from  "  Tumple  Bar," 

TatFAcrouorCtTiLcunoM,  Rut  AXtiAi- 
•Diud;  cooddercd  In  thoir  HDlmlan  lo 
TIc^  Mlaarf,  HappiMWS  l^nlia  ppinnw, 
■nd  PnKr«*«.    AlUnla.  U«(tr^ ;  Janwa 
r.  Hanbon  ft  Co.    Vol.  i..  Pp.  S4T. 
Tn  WMnd  volume  of  thla  irorb ,  in  wliicli 
ooulilcrcd    the   unliappinc"  arising 
[ram  po^ert;  and  that  nriiing  from  unoon- 
^uial   puniiiits   and  labor,  wu  publiabed 
(Willi'  luonths  iif-o.  when  in  out  rericn  of  It 
(dec' the   "Monthlj"   for    ^Ia^c^   18H8,  p. 
711)  Wf  indiciitpd  the  genornl  character  and 
BCUpB  ut  the  work  HI  n-wbDlr,     In  the  prrt- 
f ut  Yulumc,  Hhicb,  ^ough  folloning  the  oth- 
er in  the  order  of  time,  i*  Jnttnded  to  pre- 
wdo  it  in  lopnl  conocotido,  arc  dUcniaed 
Uio  nnlia{ipiacM  due  to  erronMUi  tbcoto^ 
oal  conoepliona  and  doctrine* ;  that  ariutiK 
itom  bad  fonna  of  goTOminent ;  and  tbal 
Ating  rmm  iipioianoe.    Much  altention  U 
'  glren  lo  II10  doetriQM  «f  Ur.  IIeni7  tieoige. 

A  DtfiMtr  OP  rm  Xt«r  To«  Statr  Tkich- 
saa"  Awaci«TiE>M.  With  i%«tehM  of  its 
PnAldent-  and  Pramineni  Member*.  Itv 
HTLAynC.EinK.  Kcir  Y«rli :  C  1~  Kel- 
logg A  Oo.  Pp.  115. 
Tnii  book  aimi  to  eIto  an  aoeaiWe  ne- 
connt  n{  »uoh  mntion  in  Ibc  liiMoc7  of  the 
AMMdUim  aa  teem  t«  be  ol  the  nwN  ln> 


Mc  «oda 

here^H 
acbc^^l 
iarra^H 


portaaee,  and  of  wch  i*  ironld  pnaeni  Oe 
work  oC  lb*  MMkett  in  the  adtanpCKiat  of 
edaeaitoola  tbeSuio.  Samaaaricenc^ra 
ol  the  pit>cMdlBg*  U  each  «f  Uba  Udtl; 
•ereameedagaeftlieAsMcfotloa.  Haayof 
Ibc  bioRraphlcal  tketdiM  arv  acDonfMnied 
with  portrait)  of  ibrir  aubjecia,  Bbiob,  iibIh> 
thn  artbt'i  or  the  ptinUv**  irvrlf  >ero  bet- 
ter dune,  had  bailer  bean  oiutUil. 

VntiuL Pirritxa.  AUusualof LSOOTTatd* 
oominonte  Biimaiit  Bj  C.  W.  Butnm. 
Srnoife,  New  ToHi:  C.  W.  Bntdecn. 
1^.  £^    Ptiot^  TA  oeala. 

TsiH  wmk  is  intended  to  inrd«de  all  Ibe 
voeo*  the  UM  of  wbltk  lu«  been  qtimlaned 
bj  the  numtroua  icrtal  eridcB  wtiOBC  woda 
areonmnt,  looollato  theeerdict*  of  1 
fn«nl  autborttiM,  and  sttiBBle,  where  1 
i>taclkable,  llie  weiglM  to  be  eltac 
Uieir  elewa.  A  (trieily  alphabetical  ar 
moai  i«  adopted ;  and  tbe  todteaUon  i«  ulrni, 
b;  diMIninlnni  In  Ifpr,  at  the  heed  ol  eadi 
•nide,  whether  the  word  In  i)iieiiiioei  is  En- 
deleiulhio  or  In  diipnie,  or  whether  U  maj 
be  i«|[Bnled  a*  IrglUnutCL 

AsnoKOVT.  Bj  Eimon  Krvooirn,  LUD, 
and  Enwian  S.  IloLnax,  M.  A.  Kew 
Yorh:lleni7llQlilCd>.  Pp^SM.  Ftke, 

Tn  (ntaent  ireatlee  la  a  eendciMdi  eA- 
lion  nf  the  targt*  **  AMMMOmf  "  ot  Ibe  I 
aoibor*,  from  wlUidi  eamo  ol  the  Um  t 
Ual  detail*  of  pnclteal  aMmaoanj  anil  1 
of  tb«  ranlhEmalk*!  fonnala*  liare 
oniliud.  Some  ol  iha  epao*  Ibna  piald 
hai  been  ntlUacd  l»  ^ring  a  falter  ilb«*- 
■Ion  of  tbe  mere  elcmeaiary  pntta  of  the  aab. 
Jcvi,  a&d  fat  tftatlnc  tbe  ftmdametual  leta. 
olplat  from  railoua  poinila  of  riev. 

FiioAxn:  Ira  Foaaan  i>m  Foun  Mu- 
lUiMKiiT.  Coni|Mlvd  bj  Jam  CtocvHi 
Baoirx,  LL.  D.  BdmbUTKh:  Olirct  i 
Bofd;  Mottlttnl:  Dewaon  Bttrtbin.  Pp 
SSHK 

Dk  Baomi  hai  nndertaken,  na  raptdlj 
ax  hi*  meui*  will  allow,  U>  pub'fah  a  kinl  li 
librairnf  forrMrv,  to  which  lhi»  Is  tfaelhM 
contribution.  Hie  otber  two  iwlorrw*,  rc- 
bling  to  fnrMbr  la  Bi«lM»d  aad  in  : 
hare  alteadf  been  M«lee<l  ia  oar  { 
The  object  aoudht  tn  tha  pmblioailoai  I 
pmduM  pepaW  technical  UtMbM  wlU 
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OMj  be  wrtnl  to  ■radonU  ol  fMMt  tclcncc 
who  lute  aol  aec**!  lo  tlw  irork*  quoted,  li; 
ttatin^  Tia<n  Uui  liare  bocs  iilvkaMil  siul 
hare  nquiNd  ktuiUkai,  aad  bj  ddog  auic- 
ncMa  hwriim  npcoi  tbein  kn  Meb  form  u 
W  plM*  mdn  la  ft  podtion  lo  «ack  cut 
for  lliiiiiilni  lb*  mIdi1«*  o(  problciDi 
n\lmi  Much  of  ibe  tafotOMtloM  wm  ooI- 
leotcil  b;  Uin  luiUar  dnridg  ■  jmtmej  In 
Fialswl  tnil  SondliuTk. 

G«0  orr  axu  lliif  ik  ;  ««.  Sicpun  to  Ron- 
■xr  U    UnoMiLL.     Uj  W.  H.  PLtrt, 

Bochcilcr,  N'«w  York,    11oc1i««Ur:  SWuI 

t  .\r*TJ.     Pp.  >3lX 

An  tliB  liiU  of  tbl*  booii  niScinitlT  Ln- 
dinut,  il  tt  *  palanU  ou  the  rarioua  laiiu* 
bSwann  (alilrlti;  uul  ChrlUlMllf,  ud  ta 
I)t«I*  aad  iMUrwtiaCi  Hid  u  decUJTc  u  (Ucb 
■atlu  iMUBllir  are.  li  li,  ol  ooiine,  doI  ■  *;•- 
Unalk  iroatiM  la  dcfoMS  «l  CfcrlMluiif, 
Ihi>  uIm*  u|i  naaj  obJMlSsM  that  ato  urged 
bt  unliaUaTtM.  Tbe  (omi  ol  the  <Bicm«lon 
Uron  wpHdmew  of  trattucfit,  and  U  at- 
uaMita  to  Ihfl  Mtdcr.  Varina*  of  Ur  iu. 
ptfMll'i  atalMWrtf.  put  lonb  to  bia  boak> 
uJ  111  Ui  pnMMirf  IcclwM^  an  (akan  up 
u  ifftti,  auil  MtatRcalcd  upon  and  ropllid 
to  |^*rtilj  bricd^,  but  umellmo*  with  am- 
pfiSiTaUon.  Dr.  Flalt  1*  liatliu  vllh  tho 
ncMU  tornw  o(  controTcn;  *htcfa  bare 
artM9  (ktough  tba  pragioM  of  tdanm  and 
lb*  lalsr  aapocta  of  pbilaacvh;,  and  ho 
makes  face  aad  sBecdTe  lue  of  the  trgu. 
laanla  uut  waerrtoiiB  of  miininit  rcprv- 
KiUBllTe*  of  what  u  raUod  (bo  agnmUo  or 
iiMtariaUWto  acbooL  Tb«  atHolion  «hiv)i 
h>  haa  p***  ^  *'>)'  »'p**  "I  tnadem  rvli- 
gioiM  oootroTiinj  (aalilM  Wm  lo  banill*  it 
•Itli  tnuHoal  aUHtjn  ""d  iraparU  M  biavot- 
iinw  perhaf*  liAttraneeattUm  to  thoread- 
cr**  aKcntlsB. 

|»av  iMicoof  ^>«iiocr*«'*Cj«lo(iadla 
ot  DmcrlpliTc  Sodokfc,"  >ta<b  appearni  In 
th*  October  "Uonthly,"  tbn*  ocoin  a  mi*- 
lodlitg  alaiCDicnt  «bieb  It  U  drsirable  to 
fMiU;.  rart  til  of  tliil  work,  dfvotcd  to 
"Tjpc*  of  Lowm  Kaote.  N'tgntto  Rncvf, 
md  MaUjo-iNilj*cdan  ttacm,"  carHmlr 
ipprr— nn  tJiat  tbc  Ncgrhlo  nt*r<  iikI  tbe 
]|ala7Dj*ol7ncflui  n«M  acre  ii|>oct&nl  as 
rMta  DaaU  bf  the  title  "Trpot  of  Lo««M 


Rac**."  Tbla  U  lamtracc  Tlie  iltto  ■* 
mciinl  to  tndtcau  lluco  MparMa  grempe,  of 
n  hU'h  "  Treat  of  th«  LoaiNt  Baeta,"  iBtM- 
ln((  Kua^anfi.  V«ddah*,  tad  Dainaiu;  ooniitl. 
[iit«  only  the  Itnl.  Th«  olbu  giuupa  do 
not  fall  willilu  tbii  catefnrjr;  lb*  Ilala^ 
Poljncalaiis  <uiou*  of  tbem,  bt-ins  i|i>>l« 
blgh  raoa  both  la  lypo  and  ciTiliMliOR.  It 
b  dcairablo  lo  aTold  error  and  ocmtuftei  in 
Uii>  inportaiu  gradailon. 
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Tbt  CIuriHrMldo,  TMUilMt,  uti  EitwaBoD  at 
U»  Vfbh  •  Uladul  lobKtti,  ud  UhiOe.  b 
CfautH  II.  "Unti^  Unit,  U.Dl    Kt*  York:  L. 

Valuiont  lo  Mktura,  Bj  Tlunu*  W«liu, 
ealam  Pn*t.  Baku.  Mu*.    1^  14- 

Bama  of  Uacatka  dnuhr:  ftBuwltiiai  of 
aw  DtDwinatarBuiMflntviiilHciK  AwmtaalUi^ 
aulDBd  JUurUuaa,  llM.    WaaUagtoa  i  Oorwn- 

A  IliTrtdM'*  bfrnnn  u  Yoaw  Sin.  Ur  Win. 
lun  fno.  New  Tork:  IL  1.  IIulbriMk  A  Co. 
rp.«.    S&naUi 

Dw  StadloiD  dw  Bli1»a— nwhift—  In  Ani- 
lka(Tb>  Modr  ar  (b*  ridnical  |itl«B»a  l>  Anwrtatli 
Ut  I»r,  K.  J.  laua.    J<ni  Qiulat  flKliH.    FpL 

Tba  X<Mb.Adi>nt1e  Cytlowa  «r  AwM,  tSMl 

KlinltDUl  W.  H.  II.  ^outlwrWad.  ir.  &.  Hurt- 
an\Bgloa:  llarrmiiKioi  f^sUn(.Omn.  Tp  & 
TfBaHdUtin'  of  u,a  Stir  \'m1t  Artdmtny  BttftU 
«KtH,  DxcDibiT  l»:i.  mil  Ju)iiu|rma.  l-f.M. 
Tbff  namo.  Ftbnurr  feiul  Uu«[j.  1938.  P|l  it. 
E<lllur.  .ilnli  1.  JuUcn.  SdK>glsrtDnMvCBliiia>>>a 
i'aU>«K  Nn  Tort. 

Pncmnow  of  MbiIIh,  Xa.  10  Qamcnr  hit. 
Kw  Y«t.     fp  Wl, 

t(<aii>  IhMmhn  lAtr  IteiDWlolilD.  Ut  Kotifl 
04uiidtn  iloorr.  JLIL,H.DL.CbakMaa.W.V*. 

Pjj.  1. 

QiurUrh' Buiiit.  BOiMu  «(  BtaHHlca.  TtaoiUT 
DrputouDt.  nbarv  In  InipoftA,  KjrHrU.  lain^ 

fntwii.  Did  Ntrlntkin,    for  Tbm  Mi<nRis«idloc 
nnfSU,  l<n.1,   wiablDifUD :  OanrmutuI  PltaUac- 
OOtv.    l-p  III. 

IncIiicniUiin.  Br  John  D.  &*u|[l>ia.  Xt* 
York  CnmnUos  Hciil>(7.    ■■[>  it. 

On  ih"  Piwmi  M«i™  o(  Ui*  R'Tjntililly  Th«- 
titr  at  lilirtil  (.lliimw.  pp.  t,  ud  On  lb«  UrioiD  ud 
Bad*  or  Nonnil  FulU.  pp.  S.    By  W.  J.  tii.'Uft- 

Uetm  dju  c>lT•IltKb^  VtrhtlUii  dor  AmilnnM 
daaZlnb^  lud  dcaCadmlnjiu  (On  Uw  O^Evaplp  D^ 
fuTlOF  or  thfi  AEuW|:una  tjf  jC^nc  ukl  of  rAlrnlaui, 
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ClwUI  neftrlM  at  Ui*  Inrrlnn  iuo- 

riMlMU— Tapko  oonncclvd  wiUi  the  gUcU 
tbeorj  rtt<ri<T<l  much  diMiuMiDn  U  lh«  HJB- 
tuapolb  mMting  of  the  Anfriau  Auodik 
tloct-  In  his  |«pcr  oa  "  Tbe  Life  mtiMj 
ol  the  Niagara  Itircr,"  Ur,  Julio*  Pohlims 
held  ihM  the  (alii  bail  m  jnrt  in  tKans. 
in^  the  gorp)  below  Ibe  irhlrlponi ;  bvl  thai. 
Lake  Ontariu  sabiMiBg  atootj,  no  wsierfall 
«aa  formed  at  iti  anirauo«,  anil  iIm  hmr 
part  o(  llie  gOTft  w«*  vorn  out  liy  lh«  ritrr 
an  a  r«pld  in  mi  oU  afaAlloir  raJkf,  lill 
al  lli«  oIiMimmI  itilt  latii  met  llir  andtU 
rivvr-ralUj,  nliilv  It  wa>  alo^  lint  ralltj 
onl;  that  llio  Tall*  reewdod  to  llioir  prMfl 
Kitp.  Id  a  papfr  on  "  Glacial  (^Don*,'  VT. 
J.  McUtc.  ot  Skit  Lake  ('it;,  augnralnl  list 
lliv  fonoalion  u(  tb«  eafion*  OHiliI  be  ar> 
Miiuwd  forbvproHDnlnictliat  I7plnl«al(r- 
eiit  (Sltant  w»tt  UmfKiTatilT  oooapied  li> 
f;Iauial  iw,  which  would  ooarcri  \!ffvm  (Torn 
k  V  iiiia  a  (J  Rliapr,  and  tliat  tb^ir  f«alWH 
do  not  "ntotmaril.T  irnjil;  tRMailTe  ^idal 
exottation,  or  btdlcatc  ibat  0a«(cni  an  «■■ 
perlotlrelf  enerseitc  togliiM  «t  cfaUak." 
In  hi*  |<Bper  on  the  «itunl,  chaiaMtr,  aad 
ttMbing;]  of  ihr  amriesl  gtidntiron  of  K«nb 
Antirloa,  rrofeaaor  Kt'bmj  malniatacd 
that— 1.  Gladtsn  cof«««d  moat  at  Ibe  de- 
TiMd  porliona  a(  tlie  mouiitafai-tielts  is  U» 
far  Vi'vtt.  at  Tar  touth  aa  Ibt  Uibty-aiith  par- 
allcl,  and  in  (be  «a<t«n<  bait  of  the  fwni- 
nen(  lo  (b»  [oMMb  p"*"*'  "f  lalitinle.  S- 
Tlie  audant  gladar*,  whi-A  occDTii«4  Ibt 
am  abOT«  dtatrtbad,  were  not  |iR>dae«l  bj 
looal  cauu*,  but  irer*  evldunon  of  a  graawJ 
climatic  uandltlon.  8.  Tb*j  coald  not  bar* 
boen  tha  dteoi  of  a  naiw  eUnu*  nud  aa 
abundant  |»«dpltallcia  of  tnoicturr;  but 
wiro  ivcult*  of  a  fvncral  itep>f«nioti  ul  Uin- 
perainrA  llavbig  natod  liU  objoctkc*  to 
ttirlculioiEtbfQrr,  rrofntOT  Hrwbrrry »At- 
ml  that  "  the  i««ord  of  tKo  Ice  pctlod  on 
Ota  tantlntnt  I*  far  man  lisjitcfalrc  acd 
oueiudvothan  It  h^  been  reprtwitod.  Tba 
phenottiena  were  due  to  aa  exumooiu  anl 
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owmrral  rnirn.n-i  1 r'""lt' — ' 

Mlliutft      Tbe  qoiHtkni  bcro   pMM*   ftvin 

iaa>iaMMKr."  In  •notber  paper,  on  "III* 
biNHiigPo««r«r  lot,"  Pntmict  Ntwlwrty 
ralUntcU  tbwe  vieva,  anil  siMiuuiinod.  b*> 
•Uv,  la  uuwto  ub>retlout,  Uat  "  tm  Iim 
B  K>cU|  tlwNgh  usiMMUr*il  anil  porUajix 
llllM WWII al ill  tf«diBf(  powor ;  mid  Ihal,  in 
tigial  vlikb  tbcf  bare  Dcca|ili.>d.  glacier* 
hare  bMn  alaaja  iBponaot  and  aficn  pre- 
piariiil  ■llirn:  a(BiiU  la  effecting  Kcologlcat 
dmgta."  Ha  (uppottcd  bto  ricwi  «lih 
tilrtkiM  fnaB  bU  own  extended  atudiM  of 
^adal  •Mion  la  tlw  Alpi  and  In  manjr  dU- 
(•(•■t  FBglen*  "t  llx  foiled  Suua  and 
Canada.  G.  F.  Wti;^t,  of  Obcrlln,  OMo, 
[■ilii<<il  out,  bi  a  pip<ff  00  llw  "  Raault  of 
EtplorMiooa  of  the  Glaoal  Bmndarj  be- 
(«•«  New  Jcne;  and  [Uinol^''  (hoi  **  tbe 
d^  at  gtaduSan  onac  whtre  Ibore  b  00 
banter  U  tmoiaut  for  their  ceMalioQ,  and 
«lMr*  tie  batrier  ercr  oould  have  eibled, 
Mdi  ■■  nNat  b«  mppowd  it  Uie  *»<altMi 
^idal  phi  ■null  111  arc  the  product  of  floii- 
bflce."  Tatbe<|UMition,Wli]'i«lhii  boiind- 
•rx  of  tbe  glacaal  area  «a  cranked  F  the  au- 
thor replied,  uiis&iiig.  aa  a  priiKipnl  eaiim-, 
■•Ut  froaa  (BBotmcaa  of  l«vi-l.  the  proba- 
bSif  lliat  UMqoal  **BOunta  oj  wow  fell 
«*er4Urmait  ra|{iooa  of  tba  narth,  and  ihiit 
WBtrm  becMne  nrr  uusti-jiIj  •itimdod  In 
ila  anbaeqiMMt  ll>>w  orer  the  wrfwfi.  A 
nuk  frfawkw,  be  added,  "will  ihon  lliat 
At  gladal  tb*0«7  wIU  not  make  <ilraT^;ant 
nippMltiima  ai  lo  the  amount  of  lea  ro- 
^Uiteit.''  In  tbe  general  dUcntBlon*  of  th* 
tiib)tei,  Dr.  DKnoa  obitoied  te  the  hM«e 
tlgf"'— *~  ■HliBMcfa(brt«n»''niora£ne" 
liw  been  oMd.  Hid  eapedallj  to  (lie  deflnl. 
tlon  o<  It  aa  "dauil«l  matter  htnptd  iip  b; 
tbalerdbleawehaaieelaeilaoof  ice";  and 
pjknol  oet  thai  ncb  a  deO^Ucn  woujd  cer- 
tainly tatlada  verll  aUdt  ira«  not  per- 
tamicd  br  laad-lltacinr*.  Jtiior  Poirell 
■8*1  attentiea  to  Uw  Uct  that  «bol1f  dlf- 
IntBlaerBdeik  n^h  acitn;;  In  It*  own  eaj, 
icedneed  a  elaM  ef  {ctokiglcal  fnituMe  ihnl 
not  ondar  (he  gmoml  enmr  ot "  uctatM." 
We  kne  aaaJMadi  lcrrae«,  labo-*buro  tor- 
nee*,  nd  yet  nollMr  da*)  of  temcM  *«- 
eitdiiglf  jirenHW  In  llie  Rockj  and  Ca<nuU 
Monnmna,  Aae  to  ■  lUfltitU  cauae  from 
Ifaiolbcn. 


PwvaU)  IlchU  and  the  Cm  uboik 
the  OH*hBt.~AUui<  C.  Fletrber,  of  New 
York,  gaTc,  at  the  neeot  meeting  of  tbe 
AmcrliMn  AaKKlailon.  a  paper  on  tbe  Uoa 
and  priitltgci  of  the  jfmi,  unang  the  Oma- 
ha Indkoa.  A  child  who  luu  loel  Ila  fa* 
tbcr  or  mother  U  coiui<le<^»l  an  orphan. 
Ill  jiOTiiciilar  place  ii  gone,  and  il  pu>e* 
into  Vbs  gnui.  If  it  il  tha  father  who  dice, 
llieiiiullivrloMHall  maternal  rlKhta.  Each 
child.  unlcM  of  very  iriideraso,  "III  be  Hep- 
srutL-d  from  the  niutbor,  and  wlU  go  Into 
the  family  of  some  one  of  tbe  father'*  relo' 
tirte.  It  may  Iheeeafter  be  elaUned  aa  hi* 
onn  child  by  llie  male  bead  of  the  (ao^ 
|i>  whSeh  it  ha*  been  allotted.  T)ii>  acpar*. 
lion  of  her  elilldrcn  from  n  widow  is  per- 
RianenL  ^ho  uiuull}'  marrlci  again,  btiJ  la 
that  crent  1*  not  burdcDcd  Kith  her  off- 
•prlng  by  previous  hiubaodB;  bat,  if  abo 
remain*  unniarried,  tbe  il  cipeirled  to  work 
for  ihc  family  that  hen  adopted  her  (hi|. 
dreu,  ritihcr  than  fur  the  children  them* 
(clv(tf.  The  women  are  not  waitiing  In  af« 
fceiion  lor  the  children  of  nboni  lliey  are 
bereft ;  but  the  Heparatiou  In  lookrtl  upon 
ai  a  mutter  of  coiirHe,  and  none  of  the  in- 
lcTL'»lcd  partipn  reganl  it  as  a  prierancr,  or 
cTen  us  a  bardship. 

Tarinlnla-BIIri  uid  tbr  Dandn^-tnre, 

— The  laracluU.  that  jtlflanllc  aplder  of  lap- 
poted  very  poiMinouii  (jualillcs,  1>  uaLji-e  ]n 
Italy,  and  in  the  neighborhood  of  Tarento, 
■hence  iu  luiiie  le  derived.  It*  bite  and 
sling  bare  bora  aiippOfed  to  be  eitremrlj 
painful,  and  to  pr«daci>  n  periodical  de- 
rangement, manife«tln|;  Itirlf  In  mrioui 
waya.  The  ■ffcetod  prnnna  were  fatil->d  to 
be  aiiaelwd  widi  a  bind  of  compulilon  to 
danoe,  which  wa*  called,  after  il*  ciuM% 
laranritniui  ;  and  real  benefit,  in  the  <hape 
of  a  dlluilaD  of  the  pMton,  and  a  weakeiiing 
of  II*  effeels,  wai  supposed  lo  aocruc  from 
lubjectiag  the  bltlen  penon  to  a  liolrnl 
cierciie  of  dancing  Tlie  duotore  regarded 
ihe  tarsDtiimus  as  a  kind  of  bypochondrla, 
lo  which  tlie  women  of  Southern  Italy  were 
peculiarly  subject,  aud  tome  bud  pretcHp- 
tlona  of  particular  kinda  of  nmiiiG  and  •pe- 
dal dant«i;s  tor  it*  nire.  Snme  held  that 
difreri:nt  kind*  ot  luunie  ihould  be  pr^ 
scribed  l«  dilTerent  penwiu,  aooardinn;  lo 
tbcir  charader  and  lemperwneot,     Fo«ei- 
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Vij,  liawcTcr,  •  ph;  ap««i  noBea  ia  coiv 
twM«d  with  Ibew  oondUioo*  i  nad  dw  daan 
Mlkd  the  iaroftAa,  «liinli  I*  in  pmt  U*ot 
Id  liiij,  maj  bari;  iloriied  It*  tator  in  Uia 
umo  «aj  a*  tU«  great  (plihr,  aimjilj  [loiu 
tbc  (art  tbat  U  ia  iai3i;^niacu  tu  Um  T*na> 
tfaie  prOTittML  The  (sruiMila  inntcl  will 
(lite,  I)li«  W17  fpidiT,  vhi^ii  it  i*  lt«ilil«a 
«pooi  bul  llal  iu  bitv  i«  mure  dangeraua 
Ihaa  Uie  lUng  of  ti>»  homiH  liu  iinl  bete 
pinted.  It  ia  8tJll  cuilnmiiry  tn  Apulia  to 
inako  one  ilaacv  wlio  tliiiikK  ho  haji  beta 
bittm  b;  a  tarantula.  Wildcmar  Kailan 
Telatea  tlial  he  w«a  ilialutbml  ooce  I17  (lie 
Btriw  iif  mutic  and  itancinit,  i>A  that  look- 
ing out  ho  taw  a  jonth,  vho  wa*  ini|>[)oacd 
tn  baro  bcon  bitten  while  aaiecp  te  the 
field,  golnK  Ihroush  tho  potfomiaao*.  The 
foot  follow  wu  la  tho  crDtcr  of  a  circle  of 
poriKaii  of  all  ag«>,  held  h;  the  collar  and 
•rau  bf  a  etrang  pcauuii.  and  compcllci! 
to  mnk*  the  motlcint  Bhethcr  he  would  m 
not,  while  the  «owd  Vcpi  hiin  cicitwi  with 
their  slioati  and  clapping.  The  great  puini 
to  Im)  galnod  wa*  to  moke  hhn  meat,  anil, 
when  UiU  wa«  brouf^t  abonl,  the  crowd 
Mjoleeduid  pireblm  aeiaMoT  wine.  The 
only  mark  on  tho  youth  wai  ■  rod  ipot  on 
ihn  forehead  that  might  hare  been  a  icnli^h. 
Ho  had  Doior  toca  a  laraotuU,  and  felt  no 
pain  or  aneashieM,  and  wai  out  at  play  nn 
hour  after  the  duoe.  tlcrr  Kaden  hiquired 
of  the  people  how  many  of  Ihem  had  been 
(orantofaff.  Noi  omn  of  them  had  crcr  necu 
B  tAnnlula,  but  thcf  had  all  danced  1 — Dit 
.Vafur. 

The  Briliik  iwoHilioii. — Tbt  meeting 
of  Ihv  Btiliish  A^wt'ialiou  Tot  1883  wu  held 
at  Southport,  b«~taning  September  Iflb. 
The  rre^enl  for  the  year  wu  ProfMwir 
Cayiey,  wheat  addrrat  on  Ibe'tHnIigaliinu 
of  llathematiot  to  Fhilooophy,  and  to  Quco- 
tiont  of  Cominun  Life,"  lhouj;h  it  may  haw 
been  10  loiDilf  Iralnvd  in  matheniaiioal  mode* 
of  Ihauuht  ao  aitnilrBMe  preMWtaltiin  of  Ihe 
mhjed,  vaa  far  t<io  abUnise  to  be  enpohie 
of  popular  adaprollon.  I*>«fc«Mr  Ray  Las- 
kciier  optoed  the  Btnlu^cal  !>eetlon  with 
an  addnsi*,  ur)t>ng  fjrttlet  Sb«ralily  on  the 
part  of  the  ftaU  In  enceiini^nK  the  prrow- 
nttlon  of  biolofijciil  MiidiM.  Bo  dmr  a 
CompattMn  d«ddtidty  uararoiabia  10  Bnf- 
land  with  what  i«  done  la  ihh  line  m>  tlif 


CoBliiinit,   (Bpecially   In    OomMff,   ul, 
dw«Ilii^  on   llic  prat«t.-al   utQUy  ot  art 
Bfndit*.  devlaiW  tlial  forty  tm*  bJotof^ 
imtitoto),  r«tairlns  a  cBjiltal  aua  of  ahOBt 
■wo  inilliDiw  *lwlia^  wo*  Mwlril  io  Va^ 
load.     Iba  Mriion  tmixmlcd  tlie  fuorfi- 
tlon  of  a  maiiue  Uhwtstory  at  aurai  pciaft 
nn  (lie  BtlUib  oea^l,  as  a  auitatilc  otijeol  M 
vhleh  Ihf  Mrphi*  of  finda  antkifwtvd  &<Na 
ih«  Fiih^riea  BxUbitiM  ooutd  be  appO^ 
Or.  UlaitatOM^  aMraaa  in  the  OHonM*!  Smv 
tioii  *a«  «ai  "The  Eknienia,"  awl  oonnd 
the  hiM«*y  of  the  IhootiM  that  IiaT«  [o*- 
TaUed  Ui4  Ihu  kno«lod)te  tliat  baa  hem 
daiotd  fti  Iht  aubiKt ;   and  abowod  thai 
w«  bare  muoh  jH  10  learn  upon  it.    Ameag 
the  Diorv  impottanl  papen  ivaJ  is  Ibis  m^ 
don  **»  lliit  of  rror«Mor  A.  W.  WUIhiai- 
(on,  "On  Die  Conaltlutiunur  Ilatter."  Pro- 
foaor  W.  C,  WilliauiKiB.  t»  VK-»Pn«iiMl, 
gnvn  bihi-Oouinskvl  I<«oiioa  "a  deat  and 
oonelca  oipotilkm"  of  our  tnrwat  k«oa1> 
edge  of  tho  carbonif«(«m  flora.     By  the 
doetrtoe  of  eralutton,  lktr«  niitt  bare  »• 
Idcd  prionr  to  iho  Dixnnlaja  pi-riod,  wbm  tbt 
crjple^^nu  wmto  BouriAing  in  woodtrfal 
gmndeur,  ukI  dfulribuuil  all  over  Ifae  earth, 
a  rnM  cuooeuloo  of  foma  of  vr^rtable  life ; 
yet  biidly  a  reitljte  of  thi*  t»t>'DcreaJas 
flora  hu  twcn  uncartbtd;  aad  it  i*  liraT 
ihal  we  ur«  not  yet  tn  a  pooliloa  l«  cotucriHt 
a  genealogienl  tm  of  iho  icgMafalo  kfav 
dom.    Cotond  GodwIn-AwUDaddraaedtbe 
Geolo^val  SecitoQ  oB  ifcc  orogrqihy  aal 
gtwloiuy  of  the  Himalaya  Uonniala  (yrtoi: 
and  Hi.  T^lawney  Sauadef*  explalatd  lb* 
•diciM  for  ranovcling  tbo  HodltatraMta 
with  the  Rod  Sea  by  meaiu  of  ■  navigitlt 
(anal  throngh  the  ratief  of  tlie  Jonlau.    A 
romnniiiwatfon  waf  rereirod  tn  ihli  arolka 
fmm  Ur.  Stanley,  adiMng  tho  rrtrthlllh 
mmt  of  a  Brltiah  pro(«cl«nte  or«r  th*  Oi». 
1:0.    Hr.  Pongdiy,  of  tbe  ABAbropolccIaBl 
Seetfon,  harbig  the  diamrerla   la  K«t'« 
Cirem   at  hhi  aubjoM,  adduced  bow  erl- 
dt'oce  in  faror  of  the  betinf  bt  glaeU  or 
even  pn'-Rtaoiil  man.     PYoftnor  Hmiiti 
in  ibo  UaihriDiiKcal  Sedkn,  tpoko  of  Ibr 
ptnithm  of  the  ■lixly  «f  geometry  tn  Ea;. 
land.     In  the  UothaBtat  Seotloo,  Hf.  Bm 
\en.  enpneer,  traced  the  growth  of  ii»  rtiia 
ical   apptianoM   for   the  oonMrneUm  asl 
working  of  nllaay*  and  dooka.     In  U» 
addroM  b«  rcIiTml  lo  tlw  wiIataKe  !■>■■ 
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fcrttllg  tHi  ilTcn  tiCT  buibtnil  ikring  (be 
— i>w'l<m  <^  tliu  DnoklTU  IbiilBC,  whkh 
k  AnMUriara  ai  "  hsoMablc  to  tbe  lotU- 
«Uul  >iiM«ii.  M  iIm  amgeije  naiioiii  to 
•Uck  ik  tntu«S>,  awl  (o  tbe  bctlct  bkU 
•1  tte  hiuua  not."  Iiillwa*Uub»ISo«. 
UflB  n«  piwaniMl  tbe  idal  np«n  ol  tfc> 
tiiilmif  miiti  CoKOilnee,  wUdi  ha*  bccii 
for  wTsntl  foara  tupped  la  oaHeeting  ovl- 
Anaf  ••  10  Um  Maura  and  mImt  pli]r«l«al 
ibwuriatlci  of  the  lababbanu  ol  tin  Brit- 
lih  Inlai.  Th*  eTcnlag  Icetana  vm  on 
"Bconu  Ui— iihii  aa  ibc  DlKancc  at  thn 
Baa."  br  PrateMT  R.  %.  DaU ;  "  GatTtnl 
^  ItOmal  Bkctrldt;,"  b;  Pn>&»or  ICe- 
Kt^iM,<rfUU:«o«;  uU  "TekphoDO,'' 
taj  Sr  P.  BrsMavll.  Tbe  next  moidBf  ot 
tlM  AMoctalieo  -UI  be  bcbl  la  Mo«B«al, 
<^  ik«  veMiug  tot  IBU  Id  Abcnhn. 

Tta  atari*  tf  Mr  SI4tmI  S|Mm^ 
It  hii  aiUna*  bofora  thii  Amcricu  A«oct- 
flfaa,  ■■  "n*  Ciuniuui  Suitor  ot  the  Xonb- 
OnllMTBia,''  PratcBor  VTilliaia  A.  Rogen 
i^Md  lh«  iiHTMi  ooaditioa  of  kaaoltdge 
fJtj][  ika  prapcr  nolicm  ii(  ilie  Mari 
arf  •(  ^  Miltf  *;r>>«iii  in  ipaoe.  Stnre 
MatWad  KTMal  yvtr*  ^o  tbat  Ibc  *alar 
y«Mii  ••*  moriag  la  a  dindiMi  Mwaid 
•  piiM  in  the  cotutellaliai  Ihralea,  Knd 
IkDar  baa  lodicatcd  A1()QD«  in  lbs  PleU- 
teM  ik  probable  cmtir  «it  tbe  8rMl«r  (71- 
te  oC  vbicfa  tl  famu  a  put;  bat,  "  Hitit 
b  1812,  Itawd  i«  1S18,  andAiirin  IMX 
MKb«)  tba  oonelwiiNi  tlM  the  tniaitUf  of 
At  nwtraniBnt  of  the  aolar  tjttivta  Uima.fi 
t^nm  point  la  tke  bca<r««*  maid  not  be 
iMamid.  ...  It  anut  >l«><i*  be  kept  In 
«W  llial  the  qiiamilicB  with  wUth  we 
Bat  d«*l  la  tliis  tn>«9tlBUi«a  ate  oioeod- 
tmlj  "linulf.  Bad  that  IIm  leeManm  arroni 
of  obatrraiLm  ttr  at  tay  ifane  Oablo  to 
iMrf  t»  Kl«a(7  roolLi.  ...  It  can  not  be 
aAnHtil  (bol  tb«t«  ia  a  nlcreal  minn  In 
(b*  Maac  la  shidi  ■<  apotk  ot  tbo  tabu 
ijMaiii  .  ,  .  AdmiUtng  tliat  (be  tokr  >j»- 
taa  It  owttoa  tbmach  tfot,  can  irn  u  itui 
prtMHt  moirat  even  detertnLno  whctlivr 
IkU  MiKkni  la  mtlllnoar  or  eoired,  to  w; 
Miklnitaf  i!MbiB(whicii6DTpmh!"   The 

^awliiiia  conarcwd  with  tbcw  polala,  it 
tdiad  01  bH,  auM  b«  aoltcd  bjr  a  crliii^ 
nadr  at  obaimliooa  <■(  p(«eUk«  aocumu- 
klol  al  wiMj  aiip*ni(al  tpoiht  it  Unw. 


TW  Bm  iicp  is  IW  tolailoa  haa  bnn  ttkca 
In  the  fjMamatlo  aurrujr  of  the  aortbem 
bcaTcna  undenak«n  bv  iW  [AilronoaiittU] 
OtnUt^a/t.  aad  In  tbe  mirruy  of  Iha  aouth- 
am  bcavcn*  at  Coidota  b;  Dr.  OoubL  "Tlie 
jtw  ItrTb  ii  tin  «paeli  aboui  vUtk  an 
gnopdl  tW  data  aUe^  oonUnoil  with  aiad. 
Uf  dilB  tor  an  epocb  not  mriicr  than  ]9tl0, 
will  go  (ar  towsnl  ckonng  up  tiiv  doubts 
■faidi  Bonr  tctt  «pan  tbe  qoenlon  uf  tha 
dll«odan  and  tb«  amoBiit  ot  the  wlar  mo. 
lion  in  ipacc;  and  fi  nn  not  be  doubl«d 
that  out  ImaaMs*  o'  the  Uwi  which  con- 
DMt  lb*  lUentl  with  iW  mIw  itpiHii  wtli 
Iw  tai^l;  iDcraaaed  through  lU*  ici-oti^ 
tion." 

IdM*  tbOBl  Foullt, — PrafeiMr  Auguat 
Quonaledl  ||i>«t  ta  bl*  "  P«tt«Gtct«a  Kunde  ** 
*  nritw  of  th*  hjpodiewa  that  Uan  bMD 
adraBMd  at  dUTartitl  ilotci  conoon>lii(  the 
■atara  aad  ot<|^n  of  toailU,  ood  ot  th«  atow 
proea«Mt  by  whicii  the  inu  tboor;  of  tbo 
•ubj««l  haa  bnn  raachod.  Tlw  tIow*  of 
th«  ancient*  wor*  erud*  tnouich,  but  Mnong 
ilMfitt  w(ta  tonw  more  Inudl^vnt  and  ixarar 
to  the  trulh  than  anj  tlut  wcro  licid  during 
tha  mhldle  agca.  Tbo  crudu  iptcukllon* 
of  tht  laitOT  puriod  nurdvril  ilonn  to  an 
agoof  greater  aciciilIliR  unliKhtrniucnt;  uid 
tb«  timo  la  not  eitrfiiii'lj  iviiiutii  tthon  lift. 
leoHiitei  were  regarded  a*  Ihundertxilla,  uiil 
other  toaull*  were  look*<l  upon  t»  cpurta  of 
Nature,  or  aa  cfforui  ot  Nature  lo  ]>repM«  in 
the  buM(n  of  thit  earth  tlio  matoHti  foniia 
of  bodiM  prciiiniQar*  to  Ibrir  tMriilng  tbo 
bfeath  ot  life.  Al  a  laUr  pi-riod  the  bolict 
area*  that  thu  fuMiU  were  onoc  acluall;  11t. 
ing  tnaicireii,  buiI  liait  been  dMinijrvd  bjr 
thd  flood ;  mid,  sii  rccuatt;  at  183S,  Biielc. 
land  Kopponol  auob  B  vjcw  In  his  "  It«U- 
qu»  Dilutianr."  T)iis  Buthi<r  was  one  ot 
the  earlit'Bl  cavF-huDtrrs.  and  bctjcvtd  that 
the  bonm  found  in  tbo  CDtts  were  thoM 
wbirh  hail  b«('U  wB"bwl  intu  them  b;  the 
KuMbian  dehifie.  With  audi  t'mnt  having 
li«M  a  footini;;  in  our  own  TCniurt.  we  haTo 
lilllo  riRbl  to  bn  aniuwd  al  tliotv  who,  In 
th«  *ge  of  Hvheiiohier  ami  I^ibu  it  i,  thought 
Iha  boBO*  o(  tliD  K<IP>>><i<^  ralBniHuder  {SaU- 
man'trti  ifv^nlm)  wtn  the  rVTiinini  ot  an 
old  liuiiiaii  xiiinfir  dmtrojw]  in  the  6ood. 
KiFn  Lfibniti  had  no  dmibt  that  the  re- 
malm  ot  a  tnaiBmo^  which  wcr»  (ow>d 


r,  aad  lb*  riM  •! ! 

IMt  ibe  ivf*  rf  1 
_  lo  •bout  II 
hK.    The  •cbolMi, ! 
dDcd  aitb  re(i 
■U  bo  ■fTaugtd  ■•  m| 
doSciGiii  io  Uii* 


•r  Ibr  Aborlxliul ! 

Dr.  S.  D.  P«t . 
inta  fire  dxim,  u  fa 
nooads,  buUl   b^ 

-  lilinl  uiBsk.    1.  Buria 

-  MlrnimMBMd  k  UkU^m,! 
Jul  XtaBMOt^     & 

naiM  ^ 

-^  fwMina  of  *flh«W.  m^  tb*  H^  ' 
^K 'or iranUp.   K.  TWpcMiBari 
, •»  riiUM  and  Ahmh.  Tb»< 
w^ilV  hsirtog  1)10  fwns  of  •DioHb  I 

■  KMful   M   (TCll    U    R 

•.  cad  vtra  umJ  bh  HnGnii  tnm  h» 
M  riHMt  Urn  aniwaU  Uiai  mM 
>ak^  lb*  |an»^lriT«a  t>M«Dc«  *■» 
*alr  religloiia  ■IjiniGcanec,  Dr.  tuHt 
b.  Owl  Uic  Biiinialii  wpnt  wpflMl 
■atWRil  about  lu  puurd  Uh'  traMl 
w  illMr  inounil.  He  hm  bwa  U 
belief  1)^  obxicviiig  that  Uie  *hi» 
ucoearlf  olwaji  oilMtodoD  k^ 
.  I— t.  oTcrlooklng  •  rircr,  wUb  Ihr  w 
xMBtk  Boubdi  ar«  m  dlapoMd  artnal  ibi 
■JWi— i'  ••  to  ang^Mt  th«  MtiMlf 
tbeUncr. 


tiw* 


«fii< 

■Ubji'i 

of  |if ; 
ktsu 

Ml  i<: 
pan  oi 


Ind^ 


^kvftli.— A.  A.  Julkn  kttil  Pt,  II  C, 
WCBCi  prracnlpil  n  puiiiT  to  the  ABxthM 
tsocialioa.  on  the  M.adt  of  tliv  aiifli^ 
)M(b.  m  lilanc)ic>i«r,  UawMAiurltK  0* 
*i  bmch,  trldipiuhie  reck*  are  IntftHMid 
tf  ■«ncmii»  (llkp*  of  igneoua  radu.  IW 
MaoTOT*  fi1imoinciu»i  la  (MtSned  to  jw 
^^iJar  ptru  or  the  Mad,  uiil  Ix  fihlUld 
a  ami  to  vhloh  cleiMlir  coDtlguoiu  obM 
tf«rilrat.  nuMviid  I*  produH^  bvptMV- 
lie.  and  mar  bo  tik«ncil    to  a  (dUmI 
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tA  )o*  iiMatitj  tai  (dtcli,  nut 

I  or  ovckling.     It  occuis  whim  the 

il  pnwad  \ij   onliDBij  valkin;;,   ia- 

I  «Uh  MiMan  piVMara  ol  tbe  foot 
At  Had,  and  la  pcmaptlblo  upon 

iflkriii);  br  tbe  huul,  or  e<r«D  plungf DK 

<  Sngtr  tad  nmoTlng  it  laddfaly.    It 

liBHWiScd  bj  ilrnjs^inii  vood  un  tliv 

Ba««*llat  (Uullsr  plipnnmpiia  litre 

tavnwil   in  unrt*   a\  rarinus  otlicr 

Tba  aiitl)ar«ei[ilain  llii>  [ilicnumcna 

I  lb*  lijp'idicni  lliaL  ilic  rianil,  insmd 

,  u  onlimtil^.  (.-oiiiiKiMy]  u[  rauiid. 

.  b  iiii4e  nil  at  gra.\at.  iriih  flat 

I  wtfilir  Hirfaoa.    In  iliv  iirMent  in- 

,  the  plsiw  aurfen  of  [eldipu  u  ap- 

.  In  iiuiijr  of  Uie  gniiiia.    Probablj  \ 

I  proportion  of  (|iiartx  and  fetilnpu 

I  li  aclapti-d  to  fif  th«  aound,  Mhile 

more  of  cidicr  oomponciit   Hoiild 

lot  libc  rciiilt.      It  11  concludpi]  (hat  IliP 

b  produced  rlthcr  l>j  the  SiiU'iiriii- 

latEmln*  bariQ);  cl«itTii};(i.plitn«9>,  or  of 

l«l&  rotnutc  ravilini. 

IfM  u4  Abue  af  CJi«tk-B»b>.— U«r- 
,  or  rhock-reina,  io  the  bunoM  of 
,  are  uM-fiil  and  adtknugrani  in  their 
■d  wliira  r^^blly  ailjuolinl,  but  the 
ik  trhicti  tliojr  'iniplj  torture  the 
faU  bare  to  endure  them  (tr  more 
1>  (TOBded  Rlrtpla.*ith  high- 
borwB  that  nin  frecl;  up  to  (boir 
•  welLfittcd  beariugjein  gim  ihc 
r  a  more  thorvugh  oaami  n(  tlic  ml- 
b  waivable  in  oirotillni;  ooIlUloni, 
A  kkiag  hone,  lafii  Ihc  "  rnll  Mill  Qo- 
Wli^''  endtaror*  I0  gel  hia  head  trcii  doini, 
•■  M 10  extend  Ills  Meek,  and  thtrcbr  obtain 
punkaf*  Bgainft  tho  n^otraiiil  of 

I I  ami  if  he  la  tMlrained  br  a  bcnr- 
,  M  Umi  he  can  not  lower  his  hvail 

'  flw  ten4  t«  which  be  vould  require 
I*  aBT7  il  for  onllnarr  (quDibrium  in 
4h|^  bl*  pover*  of  bolting  af«  ^rvatty 
di— ihHilJ.  and  tf  h«  I*  not  «»e«alTelj 
tov  ap  ha  I*  MOt  oonarioBii  ibat  ilia  t«iD 
If  iwtiiliiin.,  hi'ii,  and  hi*  powem  of 
AM|hl  are  not  oraBiiied.  Tho  faihinn  of 
I  b,  haarrer.  Is  puti  ihc  brariii))- 
I  ap  as  Uxlii  thai  the  liorac'a  neck  1* 
,  and  the  aiilnal  la  Ibrovn  Into  an 
aail  {Hlnful  p«sitloe^  and  b  de- 
ptMd  of  nMdi  of  U*  power  to  draw  ilie 


load  that  »  bmulod  to  blm.  Ub  feell^ 
miul  be  much  Ihv  nmc  a*  that  of  a  man 
would  be  whoBf  hcnd  wai  palled  bavk  *o 
that  he  would  haie  lo  inand  (or  hour*  look- 
ing up  at  Iho  licy  witJioui  being  able  to 
turn  Ua  CfDi  away,  and  hod  whlU  In  nicb 
a  potition  10  draw  a  baby^aniogD.  Tlie 
fact  that  tha  adJunmeDi  of  tho  rcltk  b 
paiofnl  out  be  reoogniied  froiD  the  onnaiu- 
ral  attitude  of  the  horae^  nock,  and  fran 
hla  fretfully  lowing  hia  head  every  tew 
iuIduWii  lo  rellere  Mmoelt,  and  nhatie  off 
Iho  foam  from  his  jawa,  "  This  IouId^  of 
Iho  head  and  Qecliing  of  Baaka,  brii>kel,  uid 
hamcu  with  foam,  feem  to  the  nuehman 
and  lo  the  upractiecd  obferrer  lo  be  pie^t. 
urei(|ue,  and  charaoIeriRtJG  of  higli  cour- 
age ;  lo  Ibe  eipcrieneed  eye  they  betny 
that  the  animal  \t  not  only  innmrenfcnced 
but  ift  alao  pained  by  hi*  potilion."  Bo- 
Bidet  thin  atinooaoi',  llie  aiiitoa)  thuii  tight- 
ly eliecked,  being  unable  10  thiow  the  head 
reaioaiibly  forwiird  when  feeling  bli  oollar, 
eaa  not  utihie  his  natural  powcis  of 
draught,  and,  in  default  of  them,  haa  to 
draw  from  ike  lateral  purebasc  of  hla  limb* 
loitcid  oF  from  his  hciglit,  and  thereby  un- 
duly to  lire  his  iDUtclo-i  and  }o!dU  and  (train 
them ;  and.  It  ho  *:uiabloii,  the  danger  of 
hi*  talllag  b  IncrcoMd.  The  Inatlnot  of  a 
boTM)  In  (tunibllng  b  to  \n  hla  hiiad  drop 
to  a  certain  point  where  it  holpa  to  rvMora 
equilibrium.  A  rein  ailjusiod  to  catch  iho 
head  at  that  point  ««>ild  ho  helpful,,  but 
the  coDiiDon  tight  reini  proicut  ita  drop- 
ping at  nil,  and  ihereby  augment  the  InM- 
curicy  of  the  horn;. 

CaMltallon  of  Ibe  DatF-Paim.—Dato* 

ore  cuttlvaled  profitably  in  two  ooset  of  the 
Algerian  )<abanL  At  the  Danis  of  lUr.  where 
the  oondilionii  are  mcft  faiotabk',  an  un- 
failing mpjiiy  of  "nier  i»  olilnined  by  ortc- 
vlan  wells  (r<>iii  n  deplh  of  about  Iwo  hun- 
dred feel.  Thi<  line  of  theae  Hell*  hat  been 
hnown  to  lUo  notiv.-i  tvnm  t!ma  Immeniotfal, 
but  hnii  been  tarilhaiiil,  anil  thl^  numherof 
them  ha»  eon»e<|iie!i(ly  ind'ented  (ine*  tha 
lutrodiieilun  of  Improved  lyftnnt  of  boring 
by  Iho  French.  8liiy>foUT  of  Iho  wolla  had 
bom  bored  h/  the  Prcneh  In  IfiTS.  fnmlah- 
ingan  araraso  of  tnore  than  1,S00  ((uarta 
of  water  each  a  minute.  They  mry  among 
Ihemsclvca  greatly  in  capadty,  one  of  Ibcm 
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[WiV  tM*d  at  4,800  unI  uodwr  ol   lO 

I  a  KiiBulA    At  Uit  *Tar*cnl  nxt  of 

■pplf,  radi  of  lli«  wtib  iliw^  fnnikb 

'  MOi^li  \a  dUtBln  IS.OOO  palm-Ucc*, 

'■Wpwwmliy    k    pUnuihin  of   4'ja  acreiL 

F'"**  Iroo,  it  Ihtiilug,  w«li  maasrol,  Bod 

onh)  for.  Bill  bear  from  odd  buodtod  to 

ue  liundiel  uid  ivcntf '  Btc  pouiul*  «1 

I'dUM;  raiwl  bj  ihe  qiuotltf  uid  witboni 

Dure  ta  |iulira]nr  RtlnitiMi,  tlm  OToniKD 

l-crop  per  uvo  li  thlny>firc  or  fortj  puunda, 

land  thU  U  wanh  about  >iitj  oeal*.    ll  b 

rpol  a  inatuv  ol  ivi?  orail  cipeMC  m  start 

\  a  planuiion  et  <UI««-    A  tot  ot  G*a  or  in 

liundnyl  xn-ii,  on  vliioli  3<\000  Iraea  naj 

Imi  jilanlMl,  am  bt  bouKliI  for  aUiBl  6tb 

liiindrol  ilolUrc;  Iho  noUi  will  COM  Ci^t 

^himdrod  dallata    aplotn;    tba    Vttu*    oott 

I  kboul  tUR;  mnU  aptcM;  and  U.  Jui  cal!- 

:  Inalta  Ibe  wbolc  ci]iciuc  of  iiiockiiig  u  aaii* 

vtUi  10,(100  treci  at  about  KOOfX    The  trcM 

■n  oipeMnl  to  beu  a  crop  in  the  fiflb  fear 

•ftaplanlin^  Tbc  foot  might  be  greater  and 

the  tuna  of  nahing  lon|;er  than  I*  colculatod, 

trill  ofica  probabljF  Inni  out  to  bo  iha 

cane,  ami  the  entoipHae  itUl  bo  a  profitabU 

MM^OfpNUIlj  at  the  cxpcuu  tjt  the  ouilaf, 

it  ia  tiKHight,  ■aiAj  be  scarlj  corcrrd  b;  tbo 

barlcr  th*t  lOD^  be  raised  wltli  tbo  Bhl  of 

tiic  winHv  niiu.    Tbc  ouv  of  lb*  ^«iiiiH 

treoi  b  intruiil«d  to  Icnaat  lanocra,  nho 

take  half  the  borlej  and  a  sixth  of  tlio 

Whifn  Ihr  planlation  hu  oomc  Inlo 

[bearing.  It  will  rutum,  if  oil  ii proupcraot, 

|.tTB,O0i>    pound*  of    datva,  <rarth    |a,O0O 

poa,  of  vhich    thp    proprietor    rewiTu 

$4,600,  or  a  ti'w  huiidnid  dollar*  iuoi«  than 

bU  euiiuatMl  Gnt  oulla;.     The  prrxpcoi 

b»*  proved  Auuriog  ouagh  to  attraci  the 

atteaUon  el  ■   Irw  cnpltaliHtA  who  hare 

Marled  semal  planialiuna  n«ar  Oiirlana,  ia 

the  center  of  the  oiiaii^ 

Tlw  PelMMM  Prttriid*  tf  BoIU.— 
Frofeuor  nuscnaioi  reoiarfctd  MT«tal  jcara 
ngo  (hflt  ■  ctrtnia  ehwa  of  poboaa  iru  gm- 
erallj  diffuaed  In  ptaab  of  the  fanuUea 
Lilhtem  and  Amarj/Bidnm,  Ilii  riev  has 
btm  oonBtnwd  bj  tite  nault*  of  later  i*- 
hJMtcbca.  RcTTSTd  hiu  rXtrnMed  from  Ibe 
lolip  a  poUoa  called  l-Jipin,  the  nitnte  at 
which,  aecoriics  to  SjAntj  BiBsrr,  baa  llie 
power  of  slopping  Ibe  voalniMlon  of  Ibe 
btBTl,  ailb  nianjr  of  the  ptopettlea  of  T««a- 


tria.  PiofcfM*  WbkIbii,  of  Calcutta,  hw 
otiMtod  fira«  a  Ulj  uf  lodla  a  toj  pd- 
toooua  pttMl{ile  (lutwrblaX  mUkk  a|VMi> 
to  bo  identical  «llb  the  Kllliiuiiu  ol  6t 
•i)«IU,*MlaT«f7«iaaUdoMat  Hlilcbkilbd 
a  grawB  eat.  The  prcoDioB  of  Um  poba» 
<HU  principle  in  hidli*,<n«hklitnan]rplHU 
an  mora  dependent  lor  prapaKalJoa  ttaa 
on  tb«  ttei,  la*  an  ImpoiMM  btaiiag  (a 
the  peipatuUf  of  apocki  bj  ita  agcit0  fa 
pNaerrioi;  ibom  ttom  tba  aiiadii  ot  oL 

mab  nlUi-b  nouU  lie  Dkel;  to  ilMnrof  ihM 

t7  eating  tbcm.  WUIe  Ibe  puiMa*  wi 
oeupaiulfclj'  hanuteM  to  maa,  ihef  m 
ptcuUai);  dtaiD;  to  tlie  ntAmha  ;  larf  ii  b 
from  the  dtpmlBtmii  of  Miiinala  ot  lUi 
chua  (bat  iHilba  irould  be  nwai  Uluij  I* 
•aOtr. 

fkept  ud  TatM  «r  iailir*p«1ifM 
StadloL—rmfMMt  Oiii  X.  lUuts  in  U 
addrcM  bctoro  tbe  Anlbropologiail  l>ecti«a 
at  tba  AmorJeaMAModMio^  on  tho  "Sof* 
and  Value  of  AMbpapotcgleal  Sudh*,"  <*•- 
nrcn  the  inqoirjr  a*  to  abal  boicQl  (h«  ««rU 
bu  dorirod  from  tit*  cuHinikm  at  tbu 
totenco :  FliM,  orcij  atui^jr  li  buproml  If 
Mudf ,  and,  it  "  the  proper  Undy  of  ■miftlr^ 
ia  majR,"  it  ia  onuiiMl^  Imponaut  thai  that 
abould  be  unprovrd  aad  fiununl  Ntaallt- 
tsUr.  Secooidljr,  Ibo  Talae  of  n  naij 
be  ertimBled  by  iu  eSorta  apoa 
veal :  and  are  not  Ibe  itaaBliona  i^taled  bf 
anthropolosiita  conaettod  with  binaaa  nl- 
fanf  "I>alherDolrrlalctoaicl>od]r,mb*i. 
and  ificevliofBH).  toUieiMwoliMiikinA 
tbdr  arte,  aanaanmta,  tocUl  aonlm  pcU 
<b1  orpubatiDni,  re^oo,  awl  difpcirica 
ortT  Uie  tarth  I  for  tnuanni,  Ibe  Fnadi 
ia  Africa,  Ibe  Briliab  i&  IikIb^  and  our  on 
ctliiens  ia  aialarioua  aiid  Ie*cr-ladcn  >*■ 
^ona,  ban  tbe;  bciI  h-utied  fro«  loM  «f 
IruMun,  nUncd  htalib,  and  lb*  ahadtv  af 
dMlb,  thai  llwre  t*  b  Uv  of  naiur*  aUd) 
eao  not  b«  Iranip**^  "'il>  bopunUj  T  U 
I*  the  aa»a  *ilb  aodohigj  and  ttll|la. 
Tliepaaca  et  UtMty  sb*  alib  the  Mtia- 
liiM  o(  miaaidfii  nfjaiurt  allayed  vnaf, 
wliiob  ■oiv  la  nailtf  ntnpaigna  apbiM  lb* 
aaertd  lawa  of  miw*.  Social  rjtmat,  vUcfa 
had  teqalml  e«M«rjaa  to  crjvtaUIn^ 
b«o  (hattiMd  tn  aome  elfon  id  bend 
to  aomo  new  order  or  iMnip.  Art* 
diuMcapkMcd  hi  uwcc^Ewibl  tetl,  at  pm 
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■rpiMH,  htra  bfoighl  niiii  spon  ibtirr  p*. 
tnw^  who  faad  not  Madiud  die  iiuikaM  lam 
of  ilcTdopSMSt.  .  .  .  Tlw  bMtor  IcoowM^ 
of  ncM  lad  nw*  pemliuitiiM  bu  ivrolu- 
dmdied  and  baouiiinl  tks  Ihoorioi  ol  ibo- 
a^a»,  Tliadooriiio  olMMt^iiatii>ii,for- 
noljr  tkaaght  to  be  the  onlj'  legkimsM  ie> 
■oil  of  colonimioo.  hu  be«eui«  u  odiouii 
w  It  I*  lltogioaL  Tbe  induolir*  Mad;  at 
vtSmA  hsjIiBnllfbegtni;  but  how  nuoii  mora 
•aonaafullf  Bad  rapidly  wHl  cducattoo  aiul 
■b  teretopaxnt  of  the  wftdet  pngreH 
•hen  t]ie  iMchcruul  tin  tcglalatareui  pro- 
ceed et  onee  Irani  dUtgiiMlt  to  mIc  pre 
Mriptfm^  wW*  nktaral  eeteeitat  end  ImaiaD 
lei^itathB  elnll  coupcrMe  In  Utemora  ipettlj 
MTThra)  at  the  fttteat"!  A  lUrd  bcacfli 
of  tb«  aiud;  Li  the  oppctlaalty  vhich  tho 
•riGneeaSbed*  fer  ibe  ciereUe  of  evcrjr  taU 
m,  •*!■  tbe  hdgheM.  It  U  pou4bIe  for 
nay  ertit  to  proeeenle  lu  reecatebei  ood 
iB*kc  iu  oonnibatloeu  on  the  Hibjcct. 

The  Bix  Tt«M  of  TarUtOa.— Accord- 
ing to  •DOCDl   MOOHDM,  tbC   moqDlallit   of 

TwUktaB  wen  ronMvl;r  corcrad  with  tarK* 
and  haMdtoiBe  forrst*.  Ko<r,  tbe  atncnoe 
ef  iraea  and  the  lange  niubiy  ot  the  raoun- 
tani-*k>pM  era  <rli«t  moat  Miiko  the  iraiehir 
in  that  oowutT.  Tlie  dmudatioo  would,  per- 
bapa,  hare  beat  coeopletn  b<r  thia  lime  il  the 
Maw^aB  QorenimtBi  had  not  islerpaeod  to 
pn*ent  huther  waito;  unil  ihe  iraWtfai 
if  tlw  JectMe  i«  at  preeent  nnder  eondder*. 
IfcnbyeonMdMfcm.  The  gravik  of  plmu 
Ib  aa  bo4  ■  elimate  a<  that  of  IVirklnan  u 
Tef7  rapid.  Trem  at  &tmarcand  and  Tuii- 
I  iMve  beea  knovti  to  make  growdu  b; 
In  a  siaj;!*  jv%t  of  freon  fifloen  to 
■aarif  iwmiif  fort,  and  •  <«et««pnnd!ng  de- 
nlopMeal  la  lUtknoM.  KererthelM*,  fine 
tree*  an  rrry  ttrt,  iliouicti  •  tew  eiltt  of  ei- 
tnordiaar?  Am.  TIkt  era  jtennvtlj  found 
war  aoaw  hoi;  |>)ara  or  oTonhadowing  wtne 
aoaqaa  or  hermli'e  raimu,  wtera  1^  owe 
thdr  praatmukin  to  the  raepcei  in  which 
the  aKiltea  bold  iW  dirfne*  tu  which  the; 
■pfBtttln.  The  ihnei  ot  Taihkand  tall  of 
an  ■rkar>4luc,  is  the  Indoaarc  of  one  of  ilie 
NHiiqwa  of  tMr  town,  wblch  Ui  naarlj  ils 
tBH  tad  a  half  la  dlamnter  and  Htd  Ihou- 
Mnd  jrcare  nU.  A  French  Irawler  Iim 
BKUand  tnalboRT'-tron  at  Onrpxit  and  M 
SaUmt  Ihkt  ««ra  mora  than  eliteni  tot*  in 


<in«nifert»OG  at  tbe  btigbl  of  the  iIiouUm; 
but  (ho;  i&l  not  Mem  to  grow  propeeikn- 
atel;  U  hei^t.  Thoc  imi  wtra  aB  la 
raUgioua  phut*,  and  were  awDpanM  tij 
plane-tTMi  of  equal  nte.  IlMkuer  treol* 
ooculonall;  found  uf  reall;  woaderfnl  dk 
■eufiont.  Uadamo  O.  fcdtiAeiiko  made  a 
dranin)!  uf  uiiu  wliich  w&b  six  frat  four 
inclint  iu  <llBit>i<toi,  tliu  ulterior  ot  wbtcfa 
bad  boeu  eooiwrted  into  a  little  mnAr^l. 
it  KM  |[ruw4Bg  on  ■  taint's  tomb,  nut  Ur 
from  )f«siarcatid.  A  idani^lrec  in  tho  Tajik 
riUi^  ot  SelriUi  I*  lwcnl)'-«e*en  feet  and  a 
half  in  ciraiiTatcreiivo  *l  llw  favi^it  of  tbo 
iboulder.  It  hat  bten  prolected  fracn  tlia 
wuh  of  raint  bjr  a  barrier  ot  etonra,  and 
lt>  hollow  iraok  kw  been  forMwl  into  a 
»<liiaio  room  aiiil  tilled  up  m  the  (iUage 
»chool-houM.  Xrar  it  b  another  iw«ol;-six 
pacve  In  draunfurence  at  tho  b*««.  The 
people  m;  lh«l  Umu  Irael  wara  planted  b; 
Ali,  Ot  a  graup  ol  eld  pline-irae*  at  C\ta. 
}iOt«t>d,  («M  of  Taihksoil,  ilie  U>{;int  ii  a 
roitea  and  botlow  old  iiiuiii[i,  luuking  like 
(ho  rain  of  a  giant  oall.  front  wtiivli  di 
rifinroiia  lateral  irecM  hai*  Rliut  up.  Tlie 
whole  plant  'a  futtj-oijrlit  piusa  in  clrcuRh 
feraoeo  at  the  lw»e,  aiul  the  hollow  of  ilie 
principal  Iniok  la  nine  metre*,  or  mora  than 
twmir-Mrvn  tevt.  In  diuneter.  A  perl;  of 
a  dertrn  lourlil*  from  Tealikend  once  had  a 
foaM  In  tlie  Inride  of  thi*  Mump,  ami  were 
BOI  cramprd  for  room, — La  Jfaturt. 

AnthrapoloEr  *ttd  PhMaalhnp;. — Pra- 
fcuor  Otia  T.  Haion,  In  kit  American  Amio- 
elation  addrmn  on  the  "Sropc  end  Vnluoof 
AotbrDpoloclcal  SluJica,"  ipcaliln);  of  ihclr 
Tmtun  to  phOanthropy,  mjt:  "Wlih  what 
admiration  do  wo  rriul  of  the  dcnttinn  of 
Ihato  nii»>toniirl«  who  him  ■ulTcicd  Ihc 
loH  of  all  ihlnt^  In  thrlr  propafwndlit  seal ! 
Sdnicv  hoi  hcT  ntiHlnnarlri  u  well  u  re- 
11000,  and  (be  (dcollfio  «ad;  of  pcoplea 
bnn  nouU;  modlflcd  the  methoila  of  Ihe 
Chrtiitlan  mlMlooare.  The  conniption  that 
(aTngD  race*  arc  In  poHoalon  of  our  fam. 
Hr  mordi,  tbnt  they  are  our  rider  kindred, 
wrinkled  and  weather-Waini,  mayhap,  bot 
yet  wonky  of  our  kiBhen  rctpeol,  hua  revohi- 
tlonlied  men']  thon)^ts  and  fMling*  ratpeot- 
1ns  (hem.  The  Iturnio  of  Eihnolof?  Irta  iu 
mtaslonariM  among  moa;  of  the  tribe*  In 
ovr  doubk,  no  longer  bant  on  iheir  drutrao- 
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tioB,  but  iTtating  iWa  witk  tlia  grestwt 
emwiikntion,  in  unlur  to  wiu  tbtir  muK- 
dloM^  to  pA  doKQ  to  Uieir  \«w\  lu  think 
tb^  iboii^hi*,   la  ditnu   from  llmtn  tbe 

ritlfUiUC  WWKU.       UMHU(l«<t«II«lbiug  IIIm 

th«  ^i  JvHiil  t«4fti[on*  u  liew  vf  Mr.  C(l•^- 
bg  at  ZuAi  Mlln^  vile  food,  «mrtu|[  Mrag* 
•unue,  ircntuping  Nauut-tjodi,  niUitci- 
;  hinarlf  <o  tco^  (ntine*  and  t\pi»,  oom- 
10  nicaior7  4nai7  rituali,  MimBne 
diMrmod  Indluia  md^lheir  aUte 
cnoniRi  on  pvcti  liiuiil,  in  order  lo  mtb 
Ihcir  contritiiitionii  to  the  rartj  hUtoij  of 
tniukiud.  You  will  rmll  the  fut  that  on 
bonoralJe  Montor  more  tliu)  a  joar  a^ 
offered,  att  on  ■raiment  asainit  (udd«a 
diM\ii>lii»i  of  IijImiI  ■ifiiiilii'ii.  ui  pUborow 
Bdieme  of  llm   ^Vysnd<:>ltO   CocfcdcnG}'." 

FUalRK  In  Japu— Acco^lln|!  to  ttia 
1  of  Corntnl  Van  Ilun'ii,  lijp  Japinvw 

aor  holda  in  public  npiiiiun  ami  Mtima- 
Uon  u  oxalird  iiotltion.  llo  Is  owner  of 
ttir  mU  ho  U11>.  li  Kmrmllj  rnp'***'OMil  bf 
mcmixTi  of  bli  eIiim  nn  olllivm  in  ib#  *$;ri- 
cullural  vlllaftni,  nod  ho*  <Jrt-l<)f«l  rl}[l>U 
whleli  an>  Ln  wnii*  iniiUnotaficiiuiiTo.  Hia 
position  hai  i>o«iD  raided,  and  bi*  priificgM 
kkM  bam  Incrvaatd,  dutfng  (lie  iMt  two 
foari.  A  coniiid«tab1«  perotntaga  of  iho 
laiid-omien  ate  abl*  lotnipiof  iaborem,  nud 
are  itiuk  not  llieniMiT**  ii«d  to  iabor;  but 
Hie  [arm-iriirk  alluwa  no  mit,  tot  in  llw 
mild  rliiiiaieihe  hardier  crupH  mi;  bo  raised 
Id  Ihc  winter  ui  nvll  M  oibuni  in  the  tuin- 
ttiat.  Almnit  tiicrj'  farmer  ran  ivad,  write 
and  kntp  liia  (arm  ac^oiiiiIh,  Hv  tend*  bia 
tons  tofcliool,  iind  Mh  dHiij;iitcr«  &ri^  tiiii)cbt 
noc^dlnworii  and  niuiic  At  biiliip.  Tlie  lolior 
on  the  fann  it  all  mrrv  liaudwiirli ;  h  plow 
1*  aeldaRi  MXin,  bm  a  kind  of  looK-louthvd 
bnrraw  i)  totuntimM  ntcd  to  follow  lliu  mnt- 
lock.  The  lsl«rer«  aru  irvatod  with  greiil 
kiadnr».  Tiiixe engaged  In  the  culiivailun 
of  i«a,  illk,  aci  •ugar,  seed  more  i>kill  (ban 
the  other*,  and  arc  paid  higher  wbrm.  The} 
lire  almo«t  entirely  «n  regetabl*  fi»od,  *♦• 
fmlnln);  from  Ihe  mmnf  ni(«l  by  virtue  of  l»- 
Ifgkm,  cuilom,  [lopiilar  (iri'juiliw.and  neeea- 
•ttj.  Their  clotbinii  ia  I'ltmiiii-Ij  ilfihl.  and 
doca  ool  eost  more  than  aboiictaurdailana 
jeir.  ^eei«l  holidan  arc  aUowod  taeh  jau 
for  Tclt^ou*  (Htlrali  and  famlt;  cokbra- 
tioDS,  and  the  labortn  gcnually  hire  snail 


^ardena  allMhed  lo  llieir  ooltagea,  Wmmd 
uid  ehiUren  are  en^ilojod  b  (cs-plcft^ 
anil  lu  Uie  lighter  and  in-4aor  ttperatiou  rf 
Nilb>culiim,  and  nra  paid  for  akiH-  Tht 
labor  amployMI  oa  tbe  ci>tte«  pianuilaM  i> 
not  akillod,  and  ia  paid  tor  at  tow  rate*  A 
(amilaa  popnLuion  of  I  S,tOt\O0O  it  ra/^ffA 
«n  12,1)1X1,000  aera«  of  law),  givinf-  atoet 
throe  quaiwn  of  an  bct«  to  caeb  pmM. 
Tiie  Ullage  la  of  ibe  Boat  tkorau^  otdrr. 
Two  (TOfU  are  raited  each  year,  ao  tint  ibe 
producing  oaiwcii)'  of  the  land  b  donUe 
«bat  it  appear*  to  bv. 

iilaal  Fkcu*'— Ur.  Geor^  FUofag 
in  hie  rt<:«nt  work  om  "  Animal  PheMa," 
remarks  Ibat  no  dMcription  of  diseaac^  mB- 
ciralty  exact  to  be  idroillird  with  (be  tyjie 
of  whiob  pleutopBOUiBMila  b  an  eiampl^ 
b  fousd  till  about  lw»  huadred  ynn  *^ 
F.ren  then,  the  oarllea  neooid  raegeflhs 
that  dieeaae  UtX  a,  doiibtfol  <faaractor.  b 
ditea  frani  1612,  when  tlieiv  had  bean  t 

oeone  of  reare  inaAed  by  |i1ii it  ml  fifc 

turbaneaa,  mlldow,  and  bliglit.  Oxen  tnd 
o»widIed  In  great  mimb«(i>ftt>M  a  pidannai; 
pblhlaia  that  apfwani  to  kaee  brcD  htoa^A 
on  in  part  bj  arTero  oald  after  inloM  beat 
Man  aiao  were  allaekad  with  dyweoMer  laA 
mallRnant  fcTera.  InITt8,a|aiB,a*'<Mllt- 
plafue,"  dtillneilf  to  4cacribcd,  t^^  tntr 
Europr,  and  wild  creaniroa  mlTvred  wflk  the 
lame  In  1T£G  a  wal  and  cliilW  year  of 
bllgb*  waa  followed  hj  an  eioeedingly  dr; 
and  hot  one :  boney-dew  and  rut  were  aban- 
dant  on  thr  crop*  and  foUi^c ;  a  great  tte^ 
i^lty  preialtcd  anion];  entile;  wliile  the  deer 
pcrliJicd  In  iiuinber*,  and  crtn  the  Ibb  wf- 
teretl.  In  ITQV,  after  a  ralnj-  jaar  and  a 
bad  barroit,  a  lung-dlwaic,  ealli^  niwrat  b 
IHoA^CennUi,  raged  among  the  tattle  end 
bom-*  iatiie  north  of  prance;  buiitap|iaui 
Ui  have  been  Icrt  vlinlcai  ihan  geittdae  ho- 
vine  oaniackmi  pIniTO'pncnancnia.  Abon 
I TTO  the  taai-namcd  difrwe,  now  ilrattni^f 
aMwrtaintid  anil  diallngulilwd  frees  olbR 
tattie-ptaicuea,  appeared  in  Upper  Sleda 
and  biria ;  then,  after  (nlding  Ita  grewul 
thero  for  many  year*.  It  apread  to  Uancla. 
it  aaa  carried  into  Prance  dur1n{(  the  «■>■ 
of  the  Prrncti  r.cTijii[iliw,  bito  Italy  bi  leiS, 
and  into  Holland  and  Itelgium  la  1837,  Hat- 
Isg  eiubllahed  ItHlf  upon  the  ContiMart,  H 
waj  bliodutcd  tslo  England  In  1841,  «h(a 
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liTwpw)  ud  oOicr  pons  at  Bhkh  diMMtd 
■•ifiula  mn*  UdiM  bK«nw  cmkn  of  md- 
t^Eloa.  Hie  UM0r7  u(  tliU  dUMM  ia  only 
<w  tui^le  out  ol  Pku^  la  tha  lUi  of  nttlk- 
dlaM«likhnl»»Uu«ll>bl«.  T1i««iidy 
iif  Ttt.  ncaring't  liittariM  Indiuwn  iho  con- 
victim  thai  faartll;  a  crcaUira  la  anj  irs^ 
cMmectad  wUh  mas,  or  raning  lutdRr  our 
ctBcnrnlim,  \»  it*  froRi  IUMIUt  to  bote* 
«1  pUgwa,  or  baA  nol  ll*  (ull  iliarc  a(  (pe- 
dal or  oqmnM  tnnblc*.  Ur.  Flemiiie'i 
•otk  b  pnblbbcd  In  Bnslaal 

WtD4-S*«sit  Ib  thv  Dont.— Tlic  tnr- 
ri(f«'  »Im  of  «i>uwl<  like  the  ringtns  of 
balk,  obM  lb«7  ban  hoard  In  dMciu  and 
looelr  placw.  ara  tunlUar.  Som«  ol  tb«m 
m  too  «clt  futitUatlaUd  to  admit  of  (crl' 
out  diapBW.  Amaag  Ibem  it  Ibit  oJ  tbe 
MJaca  Im«4  al  Uw  Gd>rl  Kaku,  in  (be 
Btaiille  Fctdnaala,  vbkh  tbo  Anba  mj  pro- 
e«t4  Iran  a  cnoTcnt  of  lUauicd  monka: 
tba  ifi~t  clUfi  of  Ibc  Orinoco,  told  of  bj 
n— lU'lili  i  and  llic »)uiid* sliicti  i)i« French 
tnwfl  Jollola  and  Dcri!1ii-n  dwlur  tirnj 
kond  Bl  susrlac  at  Kanuk.  G^pt,  an'l  An- 
tctUied  aa  (Knoparahlii  U>  Ihc  uidcol  fable 
ol  tbr  rocal  HwBnoa.  Tbo  aoanda  arc  not 
al«aji  or  euetlj  like  tho  itn},-lng  of  a  bell ; 
ptMMiniM  UiH*  rcMmblc  tbc  muiiic  of  a 
airing,  bb)  nuj  be  gntcrallf  dncrlbcil  b-i  of 
•■  limiiwiiillita  diaracur  befrnn  the  too 
clanM.  A  tfaaraeterisUc  o(  tbc  foutidi  ia, 
that  no  oDo  <an  dianm  who*  ihcj  ooinc 
fKm.  M.  ^niileSotcl,/^,  inonli-r  ladder- 
Bine  thtir  ori^n,  haa  toade  asme  inKO(M[uI 
•xparincota  bi  repmJnmng  them  arttHdall;. 
^^Injl  U*  E<n  into  an  0|<on  Hvbl,  be  jilaoed 
it  al  an  angle  of  4A*»f^n«t  tb«  Hind,  «hRn 
it  icare  forth  a  aouad.  Tbrn  moelsc  It 
■nrand,  ba  CBia»td  rl  to  uuor  Ih*  eiact  tonn 
h«  aooj^it.  The  anund  <Ould  not  bo  local- 
bad.  AddroMtng  a  [ttxant,  he  a«tu4l  liltn, 
"  Da  JO*  boar  aj  pwT  "    "  Pardoo,  roon- 

llfnr.  U  la  Uio  belli  «f  ."    A  almilHt 

aoMrat  waa  pit  ftooi  averj  one  whoae  at- 
tMloD  waa  oalled  U>  ibe  iKiite.  It  waa  bo- 
lend  M  eona  tt«aa  aliout  (vo  miln  and  a 
kaU  M  Ifce  irindnn).  U.  Sard  bollcee* 
thta  tqiertHitnt  anthoilica  t)io  hirpoiheaiii 
that  Ibe  ilngilng  i<  ■Ii'^  r«imli  of  llie  btostn); 
af  Ifa  wind  nver  a  alopc  al  the  fool  of 
■  bkli  ia  •omMliia)!  lb*l  may  acl  aa  a  rMo- 
BMor.    Wtel  (a  dotM  oa  a  mmU  acate  la  a 


gvn  ma;  b«  done  oa  a  large  acale  la  natart^ 
on  tlie  tact  of  a  mouoiaia  or  a  rotk  wliieli 
t*  backed  bj  a  rallcy  or  a  ravine^  or  nbkh 
ia  itacif  olatlic  tiwugli  to  pro  Iha  toaonast 
aScM.  T%e  aouDda  are  agipareolly  nut  a* 
mdilj  piecn  wlwu  tbe  vibrating  aurlaoee 
and  media  u«  niol'l. 

AHllleiil  DttIbk  af  rodd«n>— A  prtfr 
tieol,  ecjuoiiiii-^l  apt'ataii'"  for  aillOidally 
drTiof;  fodder«(«p*  night  be  ilio  aaean*  ol 
eOrcling  ininanae  aarlii^  to  f arinora  la  bad 
atosoD*  for  haj-nialilnR.  Ur.  WUIlam  A. 
Gibba  hat  deacrlbtsi  before  llM  Ktillah  So- 
dt*j  of  Arta  tKO  toA  appanttux*  «Ut^ 
lie  claitiui.  atcoiKplUb  Ilio  object  al  a  coal 
that  mnkM  their  nt^  prafllalde.  Ilia  oim 
apparalll^  •lilcli  ho  haa  *|icnl  ninnj  jcara 
in  pfrf«i.'tin|(,  ia  in  tti  primlikc  and  (irnjiloit 
form  a  ■tu*e  or  fiinmcc  tot  burning  coke, 
to  wliicli  \t  attachnl  a  fan  for  blooinj;  the 
hot  air  rcwlting  from  the  conibuntion — of 
a  tomparature  ihal  maj  riait  lo  Diiu" — 
ihmiiitii  Uie  vn  grass.  An  cipoaurc  of 
fniiii  four  to  ill  mlnuieaia  aofficlcnl  toeon- 
T*rt  each  lot  of  fj*it — the  proportion  of 
■bich  1»  adapted  to  the  force  of  the  blnat— 
into  haf,  Thia  bu  l»cn  derclopeil  into  • 
marine  of  elcrea  tons  itfight "  "liich,  "hen 
ill  aMlon.  rati  up  a  one-hatic  load  of  coke, 
(Iniiri  atf  ten  to  fiftei-o  tone  of  water,  and 
convrrte  InenlJ  great  can-toadi  of  net  nib. 
biali  Into  good  itack-lia;  in  a  ninelo  daj'a 
■rorli."  The  {lerfoL-ltd  iiiui'iiinc  baa  a  a^ 
tern  of  cinot  fork^  ■»<■  flat  iron  plaMa.  kept 
In  rapid  ueiioD,  through  wliich  the  wot  graaa 
ia  ahoken  dovn  in  auci.'eiEive  MagM  itliile  it 
b  permeated  through  and  iLiough  iiiib  ilio 
hoc  air.  Anollicr  praoeaa,  the  inTimllon  of 
Ur.  Neilaon,  ia  tor  cuolJnt;  bar  in  Ilio  alatk, 
ami  tiioa  the  heat  •rbivh  i>  d'>vi>1opoit  in  ilio 
natural  proceM  of  "  beiiilnit,"  to  dry  the 
whole.  A  bole  nil  inobo)  in  dUiiicIcr  la 
borsd  thrun^b  Ihc  alack  to  the  point  at 
wliich  tiie  ereatiMi  lieiit  ia  dorlopod,  and  a 
fsn  fixed  al  lh«  oiiltet  of  tho  hole  la  mada 
to  draw  olT  the  bait  from  that  point  and 
pTDmote  ih»  ventilation  and  drdni;  of  the 
whole  iiia»>.  Ur.  Olbbi  bcilccei  that  tbaec 
pTOce*lb,>*  are  about  equal  in  lalue,  and  that 
ihclr  faliie  la  loal.  lie  alio  dneribvd  n 
"ulii-ar-tuba"  for  dr^ng  ibearea  of  wheal. 
It  it  "  tike  a  gnn-lMtrel  open  al  Uitli  wdi^ 
and  about  clghMcn  Indiea  long;  anch  MkM 
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w  Umh  krs  Muck  Into  *od:ct«  til  over  » 

|il»l»4raii  floor,   A  }Mt    lucb  a  diiUno* 

*pMt  u  iriU   ctuUe  ft  vbistHibcst  lo  b* 

OMnforublj  ifilked  upon  eadk  Ube.    The 

Soar,  with  ha  «DiftU  («tM  of  tuba*,  b  Ud, 

■li^tlgbl,  opon  ■  diritf  rotiniJiiioa  vail  of 

■bout  fobricki  high,  whli  u  irnttiiiaailown 

I  omttT.    Tbt  bui-blftKt  \»  Uicn  blon  tuto 

tctcwd  ipaiw  lliiiH  tuinxd  bolvMti  lb* 

I  uid  die  tub*  fioor,  and  riM*  Uirough 

ribe  tubca  inUi  the  ihravw  juM  wLer«  (be; 

•re  mttwt,  vix.,  kI  (hu  biuid.    A  simple 

.  tliunUDg  valtc  din-ots  the  but  air  Grut  oDdcr 

Im>c  half  »t  (be  Boor,  uid  tbeQ  tuidcr  the 

''fither,  eo  thxl,  while  ilip  nlitatDB  on  ooi:  hoU 

uv  dt7hig,  the  olhera  ma;  be  Uftect  off  aad 

nplaotd  wiUi  mora  «et  ■bcvte." 

Fanlint  of  Baltritu  IdMS^Ut.  D. 

D.  Daly,  wbohubeencnpgiMi  in  survcj'aot 
^tbe  naiira  etatM  of  the  Malny  I'l^uicsula,  tayt 
■  the  oMtree  vboir  ui  almuat  total  lock 
of  Qatiami  of  dulmitv  iiuiiit«,  and  have  oDl; 
ibe  TagupiFt  idvUEi  with  rcfprtnoc  lo  the  dc- 
IrnnlnatioQ  of  boundarii's.    "  The  baundor? 
of  our  Htalc,"  eidd  ouv,  "  vitcndi  aa  tar  %n 
ihc  iDPclins  of  iho  f i«h  water  niih  the  kUi 
mtcr  of  llie  rircr  "  :  or,  "  If  jou  waab  jour 
httoTr  Btarting,  it  Till  Dot  be  dry  be- 
^Ibtefou  «och  iht  pines ";  or,  "The botind- 
uj  maj  be  dMcrntiocd  on  iho  rircr,  oa  ti 
M  the  MUnd  of  a  gua  tnaj  be  b(«Fd  from 
lUa  hlU."    Tlie  shot  mlfrht  be  end  Inou  a 
l«nMOlli-boi«  or  from  a  tweln-poundcF, or 
f«  gile  of  wtad  miiihl  carry  Uio  report  far- 
ther thonwM  «ODtempUt«d.    Such  nmblfiu- 
OUB  phraics  ■«(«  calcuUted  to  uiilcad,  but 
tbcj   vera  famtiilljr  Mti»ji\tm  In  their 
grncnilitfp 

Etrftrlrltj  tnm  Gu.— A  Gcrtnui  pro- 

,  Jewor.  Dr.  Von  Hone,  hu  diovn  thai  moTv 

1  csa  be  obttlnod  from  a  giinn  quantiiy 

'  fpu  by  bumlng  It  (n  >  f^-ntotor  nhlrh 

JiiMra  a  drnamoJiiMhliie,  thui  by  bumiiiit 

lib  In  the  ordlnBTT  humi-r.    Ill*  <stfantt«  ta 

bwed  on  the  lollowlni;  oOcnlalloni :  A  kw- 

motor  Kill  conAume  on  tho  Qrcn^^e  tblKj- 

perm  cubic  (cct  of  gat  per  hour  for  raeh 

I  honc-powcr.    An  argand  burner,  f^ng  ■ 

fight  e^al  to  dgbteen  candlu,  wIIIcmkuum 

fire  and  a  haU  oiUe  fetrt  per  hour.  •»  tb*t 

Ite  unouDt  «(  Hgh(  obtaiacd  bj  bandng 

tUr^^nvB  oiUo  (eel  of  ga*  in  u  mcwmI 


buncr  •in  tqotl  ono  IwMbrd  aad  t*«rqr 
cnndlia.  In  Ibe  Bvau  >j>t«ni  c( 
Ughtns.  the  11^  ob«>lBt>J  fran  Mch 
ponr  (at  b;  bendBg  thhiT^even  cubii 
of  KU>  UI  BLated  to  be  eqiml  loon*  b: 
and  nflf  caiMllc&  The  ligbl  otii 
Uiv  &li«on  IkRip  be  gircs  u  bet' 
and  ivD  huBdtvd  csndteiL  Mr. 
Lis  paptfr  in  th«  Septcnber  anubor  tt 
Popular  Bcnrace  Uouthlv,"  uilnialM 
eight  kunpa  can  be  aauntoiiicd  tor 
actual  hor*e-p))««r.  and  If  ire  nuke 
lamp  equal  ci^letoi  Vndlca,  ire  ban  * 
of  emc  huudrtJ  aad  fortf-foarr  owdlcB  pt 
bormH>o*cr,  ■  gain  of  t*«alj  pa  otut 
Ibe  use  of  «u  argand  bomcr.  Vim 
Jabfodikufl  caiidle  la  lued,  the 
much  higber,  eMk  hen^■p■>■re^ 
lig^'i  equiTklont  10  f our  hondred  awl 
two  caadlM ;  while  other  nn  ajalim 
(our  or  Br*  limei  as  Ugh.  In 
more  Eght  is  ObUistd  itj  bnni^ 
veren  feet  ot  gM  In  a  gss-mMor  than 
bundag  it  la  an  ai^ad  bmner,  PMfMcr 
Von  Man  dote  nM  ptnee  that  ii  noall  bt 
•Mnomloa!  lo  do  ao,  fbrib*  narKk^  liktt 
■•  lw«nt]P  par  max,  U  not  suOcieH  (o  ooeer 
the  <i>u  of  conitetln^  e**  IbIO  deetiMlfi 
M  10  *p«ak.  Thai  Iho  latent  tmttfj  pent 
up  in  Qlunilnelinil  |caa  sbould  piradaet  man 
right  wh«o  ocnv«rt«d  into  tkctrfdtj,  net- 
withalaiiding  the  loaa  at  each  sb^  of  tie 
opcntlon,  than  >b«n  burned  diit<4l7,  b  ex- 
plained bj'  the  tact  that  the  Urpvr  perl  of 
iIm  nt»tjCT  of  burning  riu  b  uanifm  in  de 
form  at  heat,  the  Uwcr  pan  in  the  faim  rf 
1^1.  In  cirolridtj  >c  haw  Just  the  efT» 
(Ite  condhloni. 

TrantTAml   FMtU  ta   Lnrt*.— H. 

Thcadoic  UoltorDj  ha*  pabUttied  a  ptiu 
eau;  In  Ihc  ttnimvl^  of  Unnkti  ca  tW 
"Tran«pai*Bt  PolaU  in  Leareii."  Ito* 
polnw,  whkefa  are  ipiHc  eoumon  In  hh* 
planlB.  Buuk  the  placts  itbete  a  |!rvn|i  of 
«*lb,  containing  Nidn  or  an  etbaraal  el^  h*a 
been  MUected.  One  «l  (he  bmui  fsidlbrla- 
aianof*  of  thb  kind  b  that  of  the  ec-Jtim'*- 
ireri  (Hjfprritutn  ptr/mvUm}.  in  aM«h  ne- 
dtanal  anftcntllian  luglnod  a  eenttiia 
betaean  the  lodil  spots  and  Ibe  anuwb  <( 
CbiiU,  and  aati^ed  a  bcelinB  tliiue  M  Ibt 
planL  la  a(b<c  caMa  tb«  poiMa  in  qav- 
tion  aro  <ani«d  bj  odb  with  a  albar  oeai- 
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iig  «Ucb  produM  toaMku  of  •llow,  or  bj 
<^  pwwBW  «t  «elU  ooualaliig  cry«uU  of 
euUio  ol  tUiuk  Tb*  opcmloe  of  thrac 
Mvdv  ii  auocisltil  vriih  tho  ftctloa  of  ji^ 
«M«T  o«S*u.  or  itbndalw  pracww,  cmm- 
laC  •  WndMier  of  pMrlcalar  nb*U>iieu  to 
(ntilB  poiu*.  Th«  «clb  fontitiig  the  tmu- 
fVMt  potuW  protikbt;  have  Mime  portjcu- 
hr  t^iScuioo  In  ooniiATttoa  "itb  Ibc  llt« 
of  lb*  kat,  tor  tbfir  occunmrc  Lt  to  ubi- 
foM  la  pwtlcukr  (pcvlei  ihkl  (licj  bMomo 
fliltiHiiUliliU  dMtk*  by  whicb  the  Bpeeie* 
btatowtL  8a,kIira,lbeprTncii«of  n|)hidoa> 
«lb(c«lla  eeouiaiag  nMdl(>«baped  crr*Ul» 
rfouht*  of  line)  b  Moauat  La  Ntne  f<un- 
ttm,  U  In  tbe  IHoKortrnt,  tmilam,  uwl  IW- 
taaa;  ftUbough  tlia  txaoipanat  potota  ore 
nrri;  ofaaonwd  in  their  le«t««.  OcUa  ooa- 
,  lMi|  rMla  or  ctbcrnl  ai  tit  miuUnl  In 
N  llM  three  «p«ete»  of  pqiper,  and  in  nil 
•t  lb*  JAufnuonr.  IsUriur  glandi,  willi 
tnsB  ndiating  ttjttMUt  of  rMiaoiu  >ub- 
MieCv  WB  cliAracterMio  of  th«  Jfyramw, 
ud  un  vBDttng  ia  oolf  •  ten  pp^JM.  The 
i  Btroctun  BWck  lead*  to  Ibo  pro- 
I  of  Uieaa  poiata  «ild«nilj  hu  Km* 
I  QMMMle  inpoMaae*,  ud  abould  not  tw 
'  iwihiiheil  iDibodounnlaatlonof  thochtc^ 
I  ol  ib«  iUtfttDi  groapi. 
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^^nDr.  Pjrtiiirti'«Brti«lf  on"\  Qomc-niad? 
(HHiMp*."  f*  the  laM  (Norembcr)  nanibi-r 
'  of  the  **  Uocitbl)',"  pnco  Be,  Nrta  line*  Iruin 
Ike  bowoot,  ihe  ditiuftar  of  Ih*  thiitj'-iiicli 
i»  tclrcD  ■•  "  two  >nd  fin  eightlii 
■ "  1  It  •bovlil  l«*d  "  one  uul  fire  eighlhi 
tadL» 

hofVMOK  Dinui  mDnoiincM  Ihe  finul 
Htaioo  a<  Uio  prablen  of  the  evltotc  of 
mnb*  from  anlMkllj  bopcegnatGd  q^ 
nt  OowraaMnt  Malian  *l  iiUicktan,  Uarj'- 
Iwl,  bwl  tn  Svplemlvr  Iwl  luanj  niillioiu 
<4  Toag  ofMon  IlirM  qunrWrs  of  an  ineh 
ii  hiiwiliii.  wyoh  tiad  twcn  tiaichcd  from 
4PP  aiURrUaij  InplcgMttd  fort^.«li  dn.v* 
Maci  Ojrtloni  hod  abtadj  hern  artift- 
ddr  toifwiMted  br  Dr.  Brookt,  but  the 
lal  dlAcuIlT  niM«<l  of  prvrentint;  Ihe 
t  vptnt,  <MA  c<Mld  put  Ihrouf h  ihc 
kci  lb*  moM  eUaclj  woren  tobrioi. 

On  ITiiiirTtimal  Boimh  i*  drcuUiitift 
■IHIHiIWiiHm<iiii  (niin  an  addiru  glTcn  lo 
i*lullitdi—  In  KwiUerliiid  oii  how  iiat- 
«f«l  (itanet  aknU  be  tanRht.  Tbe  objori, 
fe  mjt,  abvuU  bi^  iwt  to  Ul  the  mhid  with 


fact*,  bat  to  bring  all  (ho  Mholarf,  lnc)ud> 
iDg  l)ic  iloiToI  oav,  to  diaooter  aod  obterra 
fucia  tar  tliouiMlTea.  Book*  ahould  be  lit- 
tle uicd,  and  aotblng  about  aa  object  abould 
ba  taught  niitioul  the  obJL>oi  beins  bofocv 
the  fw«.  The  ikeit  Icmuiu  iliould  bo  la 
dcacrihlag  the  fseia  nbaorrrii,  wlili  ibe  liaip 
of  diBsiiiK  it  poBiiblc.  ritii(>  *hi>uld  be 
choasn  Aral,  then  aidiiiala  of  Uilterent  oIm*- 
(«,  tbea  niiuoral*,  «Ub  obMirratiuna  of  bm- 
ciwDical  ood  atUrward  of  cbcnu«l  eftoou 
U|Kin  tbHD.  Bnl  (he  bar^  maVing  of  collo^ 
tioD*  abould  not  be  partlcuiai  Ij  cDooara(«L 

Ths  "UoiUil  Utint*  Haj  Forer  Aaao. 
ciatiun  "  held  lu  U'xili  atiiiuHl  luvechiK  at 
Bctbleheni,  Np*  Hanipehire,  diirioK  the  lut 
week  In  Auguat.  The  apccehea  made  and 
the  eipoTloDcca  rclUed  iitdicatu  that  Iho 
cuiiao  aiid  (pcdBe  cure  for  the  unoomfon- 
able  diAcaMcln  i|u«*tlonai«  ^1  to  bo  foaod. 
A  partifular  preriaration  whivb  bat  been 
much  rcoommrnded  wan,  by  ntarl;r  geoerkl 
conaent,  pronounced  of  Do  lalite  u  a  nme- 
liy.  Much  informntlan  nsardlns  the  ical- 
a'dj  hail  biroii  K<>t1iDr«d  by  Dr.  CMdlnpi. 

TirK  [otterinf;  of  Ihe  fn-eiinc-poinl  of 
waur  bj-  Incwoaed  pteianfe  ia  [requeDil; 
llluiitniicd  by  Ihe  eiperimenl  of  Roitomley, 
■hicb  coniiala  lu  t]ironlnt(  ii>;taw  a  ttkit  Of 
i<iv  a  wire  weiKhlvd  hiwvity  ai  bodi  tods. 
The  wire  iilo>ly  linkt  through  Uie  oake,  ihc 
lee  metibg  beneath  It  and  frendng  nbore 
IL  Profcaaor  Guthrie,  Bt  a  mooting  of  the 
fityaival  ^iinHfly  Id  London,  haa  *lalod  bU 
bflit't  thill  (lu-  wfrv  iK>DiluMa  heat  lo  iha  loa 
fniin  the  alcnoHjibcrv,  und  that  therefotv 
Ihe  ciperi meat  doea  not  illiinlrate  (be  faOl 
itiovo  uentionod.  A  ailk  toid  weighted  to 
thn  iiaint  amnunt  aa  a  irirs  will  not  cut 
thc«nj|b  a  bhick  of  ii'o. 

TnjE  death  I*  recorded  of  Hernntnn  UUl- 
Icr.  of  l.ipp<tji<tt.  aw  <if  tbo  matt  induitri- 
ouK  siiil  ili9lin)ciili*lii.<<l  Bdoiitilie  Inredlignlor* 
of  Ihe  day.  Ilia  it|wci.iUy  whh  the  tenilin- 
tion  of  dower*  bi  nueota,  Id  which  aubieot 
ho  wo*  regarded  bf  nntuisUita  ai  tbo  h\^ 
oat  aiithorllr.  Un  waa  Ihe  aullior  of  (wo 
boiika  on  Itio  'ithji'i'l,  "  l)l>'  lli'f  riii'litun)t  dcr 
BhiDon  diin-b  tiuHH-ten''  ("The  FeriilioKioa 
of  Klowen  hir  Inaecta  "),  reoently  tranalaled 
Into  Gngllah,  and  "  Alpenblunten,  ihrc  !!«• 
(roehtunndiirclxlnaeclen"  ("Alplno  KInircni, 
Ilipir  Kerlili/jitifiii  by  liiaivta  "):ot  nil  artlcio 
ill  Sclieok'-  "  IliiniUiiieh  der  Hiilaiiie,"  and  of 
freijuenc  eonlributiuus  to  the  lj«rmaQ  peri- 
oJioil  "  Koamo.." 

EnHFiCT  IsoKHSOLi.  obterTN,  in  lli« 
"  AmcriCBH  Katuraliat,"  that  U  we  judge  bf 
the  alandard  of  Ihdr  pamembia  a  oonren- 
li-nt  eurrtnoy,  the  AdHikan  Indian*  niuat  be 
raiiktd  hiKh  amonii  barbarian*  In  point  nf 
atWann  t«waid  dviliuition.  They  hail  id 
their  wampum  a  npilar  nuney  of  rMtig> 
Dueil  loluc.    Il  narked  an  adrance  npon 
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tliB  AfiiMa  Mvr;,  lor,  white  tlio  Uuor  «u 
tbnpl?  ft  ilwU  "ni^  ■  bule  iu  <l,  waaipuvi 
m  ■  munlBMurvd  artiulF.  nutds  wrlh  ■ 
degCM  ot  iMiticitl  Ubor  vhlcb  «ru  i&doded 
In  uilnuung  the  value  g^ica  to  i1.  That 
1«  ohlch  thv  mnM  rnlup  waa  atudud  irw 
iu«d«  from  tlie  ilurk  [iirt  ot  claiu-«licll>. 
An  iufrrior  "ouulllg^-"  waa  [iiide  frrai  llio 
wbilo  p*n<  of  ibc  slwlla,  uid  fiom  pori- 
(riiiklMlwIli.  The  T*hM  of  wHapuiB  n* 
•Imoit  u  ■•U  ■iclhicd  M  ibM  of  OUT  on 
Diuuej-,  and  rtgiilar  Mthw  wer*  In  uw  for 
iudiaiig  ot  it.  Slid!  monfr  ■«»  kIm  ui)(i1 
br  the  loduoi*  of  the  Pftcifiu  *lop« :  kbA 
Ur.  Innnoll  dMcribM  llirM  klnili  of  it.  all 
BoiB«*Mt  dUfariKit  from  gamine  «iiiipuiD. 

Hk.  BiWBn  Bar,  Chainru  ot  th«  IiOn- 
I  .fJinoko  AbaMmenl  Ibtdtute.  rcniarla 
hat  at  ih«  nwcnt  ciblbltlon  b]r  that  ito«iciir 
iiprov«Mi«nu  in  iIm  oon*lmcilon  ot  open 
)>pUcm  «tr(  tbowo  bf  «)i<i*-h  miniiii-ii 
iHtumiDou  «oal  can  b«  ronriiiixil  iii  ■  |ira«. 
all;  nsokclvHi  ma.tiner,  Simple  tntitiodi 
(uadcrfcvdini;  "cm  eihibitod  Kbivli  prornl 
10  bo  produclWo  ot  adiulniblo  c»u]ti  both 
In  icfficct  to  ocanomy  ct  (ud  and  rediicilun 
«I  MDolt*  from  oniioary  DoaL  Mr.  Karl 
MoooioHnda  w  an  clemnitu;  nKraaun!  ol 
coanamv  die  uae  of  caual  quuuitie*  ot  coIcd 
•ltd  coal  ulinL  Ik  m«  ■p'cal  cufCoialSoni 
of  thv  rcalitalloD  of  Dr.  SintMot  a  projocti 
for  miag  gM  at  a  hi-atiug  agunL 

Tn  tWich  A«ail«nij  ot  Sdenom  ha* 
btd  a  dliWnuioD  alwiit  ttwi*.  li  wn*  in- 
Ttl«d  to  witneM  ilie  ptogreea  of  the  bu>t 
of  LerFrrier,  and  cipm*  aa  opinkm  u  to 
the  quality  ol  ihu  reaamblaMa  and  tb« 
work.  M.'  ili'rir.iiiil  talk  tbo  ^qiottunltj 
toap^k  of  tb4^  !tc]]ni]:t]'>iiH  tukUn^d  of  aumo 
_at  tbo  busts  ID  iliL-  hull  oE  the  Acsdnny, 
ticalarli  of  those  of  Di'launny  and  Clande 
atd,  vhlcb,  hE  uniil.  ncii'  mere  oarioa- 
'~ttu«B,  and  to  ailvi-«  Ihnl  tlii'f  he  tuned  out 
at  once;  and  M.  Diituax  rciiinrkril  that  a#T- 
[^ral  of  the  busts  were  iu  mrXAi  uoly  fit  to 
I  uitd  (or  making  curbontc  nticl. 

Mil  C>oi«viu,i.  Fi.iii:twooi)  Vjiiit.jT,  F, 
.  8l,bii  BngUih  cntpuMr  di-iinj^uiobvd  for 
work  in  raanceiioD  nitb  elwtrio  lele- 
BiKih)^  dl«d  September  3d.  lie  detjard  ■ 
nHttbod  ot  Incallnii  ilinanl  fnulti  in  land 
tolrX'^pbic  wlrv.  ind  «*■  luocittcd  nith 
olhi;r  cnj^iotFrt  in  drviBiiig  iba  Hrat  mi\\j 
samxttXyA  Atlantic  cnble. 

Tni  ciiriou*  titicMiou  Iiat  be<ii  rained  In 

■  Stigland  whather  the  nmul  di-clilli]!  in  lh» 

Idealb-ratc  liu  Mtuall<r  added  to  Ibe  arerag* 

^Wfflh  of  ^llc^ll  lite,  or  whoIbcT  IB  bene- 

fiti  haTf  not  ehlclly  born  iprai  In  rclall<re1]r 

unimportant  protuup>li»i)«  of  lh«  llrta  ot 

ehlldrvD  and  of  thi-  <ig«d.     It  hH  hmo  as- 

twfrrd  b*  Hr.  XoH  A.  ^unlph^e1I^  aftrr  a 

new  eiBiiitnailon  ot   the  retnma  of  mor- 

talltf ,  and  tbi>  rompllation  td  new  Ufe-Iabha. 


lie  &Dd«  that  llio  arvcijie  cipiiMallMi  if 
lir«  of  inal«a  at  hirlfa  tia*  bnu  ni>vA  fxB 
XVVl  j«ar*,  M  it  ■an  Qtcd  in  t».  Fairlt 
tahlM.  to  4 1  '»1  ;i«n  b;  llic  arm  tabic*,  «r 
ba«  btm  )Dcr«a*cd  bj-  tvo  jnan.  ot  tlrr  fit 
ceM :  and  tbal  tb*  cipcclaitou  of  fnmja 
ha«  been  talatd  fram  i<irSA  yran  lo  tS'U 
ytan,  or  by  !'Ti>  ytans  or  Dc«r);  V  p«r  cnt 

Caiini.u  r.  PjLSXra,  Cntator  'if  ihii  SxtA- 
«my  <it  Ssmrsl  StiBnew  of  nilladetplaa, 
divd  Mp(unib«r  7ib,  after  •  tang  iUncaa.  Da 
had  eeuhfcnUe  diMinrthv  ■■  one  of  ite 
leaiKnc  iiouiiiau  of  Amrtca,  knd  had  paid 
special  allcatktt  to  tbe  bola^  of  K*«  J«f- 
•cry. 

PnontaKiK  C.  V.  Btixr,  In  a  mK*  trad 
at  the  American  AMucialion  nsouimcDdi 
emutiionn  of  pvtnileniu  to  \tt  apfilUd  •• 
)>laiit»  a*  inxviit-idtii.  A  i>iM|i  nnuMaa  of 
twrniT  parta  ot  ■cnpol  bAr-oMp^  ten  pent 
of  water,  thirty  paita  of  keroacae;  IM  CM 
pirt  of  fir-ba1(an,  I*  mable  mv^  t«t  ti 
pioMlcal  puiposra,  but  tnlHl  cniulilo—  aft 
hruer.  (hie  or  lira  pan*  of  rrlinni  k«m- 
KTDv  (o  ouv  |Mut  of  auur  mDk  ia  iraHv  adi^ 
factory.  It  muM  b«  cbumtd  lill  a  bnUn 
\»  fonued,  which  is  thwovehlT  (UUe,  ud 
«IU  keep  WkJlDltely  b  cloved  tcmcIi,  and 
may  be  dllnlcd  at  plranir*  (rfib  aaMr  whni 
neMod  for  utA.  An  rauliinn  ofiruni  fr«Bi 
the  loot  of  ZtantA  MtsiifoSia,  iji  FIcnMa, 
baa  prortd  uMfuL  Tha  dOutcd  eninUes, 
ot  niren^lh  Ttrjinc  aceordtas  to  Ibe  nlnu 
and  Insecla  to  wUdi  it  \*  applied.  Mould 
be  finely  aprayod  npoa  tbo  lii*««u  l«  b« 
killed. 

SciDtOK  has  fumbbcd  another  victllli  M 
Afrl(«.n  sii^Deis  In  the  pcrtoo  of  llr.  Will- 
iam Alexander  Forbes,  ProcMAor  to  the 
SUi6b}|rtcal  Soeloly  of  IjD&don,  whofc  dnilb 
on  the  Mpw  Kiverbaat  Inhii  r(por«(?d.  B« 
made  an  exmnion  to  Ibu  forests  of  Peniaa. 
buco,  Itnuil.  ia  ISSCk  at(«rwM4  paMcd  mmn 
time  In  tlic  United  SUMl  and  naned  ben 
EngUnd  far  Africa  aiid  tbo  caateim  ircfto^ 
In  July,  les:.  Ilia  publlahad  wotfc*  eonciM 
rbi«lly  of  about  fiity  papm  la  the  "Fr^ 
cei<dinipi  ot  the  Zovlujptal  tiotie4y  "  vaA  ibt 
"Ibis.*' 

H,  EKOUxaa  tia*  b«*n  undying  Ibe  tn^ 
Dor  in  whirb  the  muenMala  of  ibc  h>*tr 
orgnnlunaarctnBueMcd  b;  l);lii.  nefeub 
that  light  may  act  fat  dnee  wits;  1.  Dbrct 
ly.  hy  a  modlAcatlan  of  tbo  eicbaagM  «f 
gtM- :  2.  By  niodiArailoo*  of  ih*  timmAm 
of  r«p*rntory  Dec««ri(Je^  and,  S.  By  mottt 
of  a  specific  ipcaal  peovna  onrroapwintg 
probably  In  tome  tort  to  a«r  lunlaow  pet- 
oeptioo. 

Mm.  TniWia  Pluit,  a  life  h>«c  Modeol 
ot  meteorology,  died  in  Btraln^imi,  ftif- 
lud,tbo«itlb«)«ot8epMmbrT.  IBarrxo. 
lar  rwonla  of  the  wcatb^r  and  awociaud 
ptMsnDMM  are  complete  fur  torty.tii  year*- 
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THE  CLASSICAL  QUESTIOX  IN  GEnitA^TT. 

Bt  EUMl'ND  J.  JAMI»,  I>H.  I)., 
or  miAXca  juit>  AmttamsAncH  m  hik  nnvmnrr  or  pnnuTLTAXi». 

TU£  Btruggtc  between  ihe  adbcrenM  of  tlio  old  vlaastcal  carrjualntn 
ftnd  tho  n-'pri»«ntatiTes  of  mudem  culture  but  »owli«re  Irceo  car- 
rivd  on  with  more  bitterness  tbsn  in  Cierman]*.  In  so  other  land  bare 
tbo  rci(|>c(!tive  antaiipMusta  shown  more  iutfTtiwDC«s  and  bigotry,  or  bcm 
leas  inclined  to  allow  tboir  opponciits  cbe  poMCwioa  of  oommon  WDM 
or  pure  motives. 

Tbe  represenlativDii  of  tlw  elusiei>,  iiitr«nob«d  behind  a  strong  wall 
of  trnditton  and  tuage,  wore  from  the  first  in  the  enjoyment  of  all  the 

Kri  and  priviiegea.  They  were  supported  by  liio  mighty  power 
public  scntimeDt  which  had  been  begotten  at  a  lime  wtion  tlie 
1431  and  mathematics  formed  the  only  subjects  worthy  of  serious 
!>tudy,  aod  had  been  noarislied  by  a  long  line  of  illustrious  men  wlioso 
only  Bcbool-cducAtion  bud  been  a  training  in  Latin,  Greek,  and  gvom* 
etry.  Tliey  wcru  upheld  by  the  powerful  force  of  a  government 
wbicb  made  the  aequi&ition  of  such  ait  education  the  condition  of  si)  its 
favont.  They  looked  down,  ihervfore.  naturally  enough,  with  a  certain 
cuntrmpt  and  loathing  apon  thus*;  rucle  materialixt?  who  iimiiitcd  that 
lbur«  was  BomotbiDg  in  the  modem  world  worthy  of  serious  study. 
Tbe  other  puty,  on  (he  contrary,  driven  to  crtrtin«s  by  the  bigotry 
■ad  obstinacy  of  their  opponents,  were  compelled  to  make  war  to  the 
death,  by  denying  all  virtue  of  any  »ort  to  a  ebuaieal  training,  lliey 
insisted  tm  purely  modem  subjects  as  opposed  to  classics,  on  a  mnlti- 
plioity  of  branches  in  preference  to  a  few,  on  technioal  education  for 
partieuUr  callingn  instead  of  a  liberal  training  for  good  liviag. 

Bal  in  the  course  of  events  we  find  bntli  ]>nrtirs  in  that  ooantry 
reeetling  from  their'extrcme  positions  and  gradually  approaobiiig  each 
«».  xitv.— 19 
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otlier.     W«  find  tlio  "  rlueiriKtit "  agreeing  that  tbd  study  of  niodaii 

UnguagfsmayuleoborondcTnlua))]*^ ;  that  mtHlorn  lilcratum  U  adonM<ij 

with  names  wUioh  rival  In  Iiulvr  the  gtvatost  of  the  Gruek  or  Bumao. 

Tbry  give  up  slowly  more  and  more  of  that  valuable  time  fonDi-ri; 

Lipent  in  conning  Greek  and  LaUii  grammars,  or  in  learning  to  wril» 

F  Greek  and  Latin  vereee,  or  to  lalk  a  jargon  which  they  dignify  by  th« 

name  of  dassioal  Latin,  to  the  study  of  French,  Italian,  SpanUb,  Gtt^ 

man,  and  Englitib.    Th«y  allow  the  (>1cmcDt«  of  tbo  natural  edenoei, 

one  after  iinotJHT,  to  trrccp  in,  and  i-vcn  grant  mnvi  lionrv  n  ireok  to 

Imodem  huitory.    Th«y  titill  drvMt«  the  moHt  of  their  attention,  bow- 

■  fiver,  to  Latin  and  Greek,  and  Justify  tbeir  course  by  the  claim  that  the 
sborleat  road  to  modem  literature  is  tbrongh  Athens  and  Rome  ;  tbtl 
modern  languages  are  so  intimately  connected  with  the  classics  tlut 
uftvr  mastering  the  latter,  the  acqnisition  of  French,  Knglish,  Ilaliso, 
and  SpaniHli,  is  a  matter  for  leisure  liount,  a  more  after-dinner  arnoM- 
ment ;  that  the  noinentdatnro  of  the  modem  Kcicnce*  ia  so  largely 
Greek  that  time  would  be  saved  in  learning  them  by  first  mo-stviins 
Homor,  Xcnophon,  and  Plato  ;  that  modem  history  is  only  iht-  woconii 
vluptvr  of  th«  wor.d'a  history,  and  can  be  rightly  understood  only 
after  learning  what  goes  before. 

Their  moat  tlioughtftil  opponents  have  also  given  up  many  of  the 
claims  advanced  by  their  prototy|ws.  They  aUow  Uiat  there  In  n  vmi 
difference  between  knowledge  and  ]>ow(!r  ;  that  a  maaa  of  undigested 

■  facta  in  tho  memory  is  as  depressing  for  the  mind  as  a  mass  of  midi- 
^gMt«d  food  in  the  xtomach  is  for  the  brain.    They,  or  at  least  tbo 

most  advanced  among  them,  allow  that  the  old  lutmantsts  followeil 
sound  pedagogic-^  principles  in  (wlccttng  but  few  subjects,  and  is 
lingering  over  them  long  enough  to  socure  tliat  mental  power  and 
l.pasp  which  come  from  the  detailed  and  long-continoed  study  o( 
\  any  great  branch  of  human  knowledge.  They  grant  that  the  aecond- 
ary  schools  should  give  a  liberal  education,  in  tbo  scwm  of  an  education 
which  shall  prepare  the  stadcnts,  not  for  the  particttlar  calling  which 
they  may  afterward  lake  up,  but  for  right  and  intelligent  living,  b 
any  sphere  to  which  circumsUnCT-s  may  call  them.  They  raainlain, 
however,  that  for  the  purposex  of  siieh  an  edacation  modem  subjects 
are  as  good  as  or  better  than  ancient ;  that  French  and  EngUab,  if 
property  taught,  can  afFoH.  so  far  a«  i«  desirable,  the  same  kind  of 
mental  diMripline  as  that  obtainvnl  from  TjAtin  and  Oreidc ;  ibat  mod* 
era  litemturr^  «m1>racc!t  claMics  as  worthy  of  detailed  and  conttnnoiu 
atudy  as  ancient  litemlurc ;  that  the  proper  study  of  the  modem  set- 
encea  (Ji-velops  certain  faculties  with  a  completencs*  of  which  no  oUkt 
instmment  is  capable ;  that  modem  biittorj-  offers  sabjects  as  worthy 
of  labor,  as  fruitful  in  results,  as  anything  which  andont  times  ean 
afford. 

The  objective  points  of  the  contest  have  n!so  ehanginl  in  ihccooisi' 
of  time.    The  old  pbilantliropinists  demanded  the  total  abolition  of  all 
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<dacKica]  atod;  as  »  vade  of  time,  Tbe  classical  party  of  that  period 
Ksivted  the  tntroduction  of  any  isttidiei  but  Latin,  Greek,  ao<t  matb^ 
malics.  TliD  "  niwIi^mUts "  of  tt^ditv  dvmaiKl  tiic  abolition  of  Greek 
aa  a  roqaircd  Mludj-  tn  a  litK-ral  counc.  3Iauy  of  tbem,  indrcd,  wwdd 
like  to  flcnd  IjUiin  tbe  same  road,  llie  modern  *' classiciitts "  aro  oa 
tlw  dirfaiwiTe,  and  constantly  grant  more  concessions,  or  see  tb«in 
wTVHted  from  tbem. 

Tbia  dijWDsaion,  which  in  one  form  or  another  has  appoarod  in  overj' 
civiUsod  nation,  has  hean  cvcrywtKro  uiarki-d  by  biltvnuiui  and  pre- 
Jodicc,  and  has  restdtod  in  a  slowlv-growiiig  victory  for  modem  cul- 
ture. 11)0  qiirstion  has  attracted  renewed  and  wide  attention  in  thin 
omiDtry  of  Utc,  owing  to  Vii.  Charles  Francis  Adsnis's  attack  upon 

^■1  roquisition  of  Greek  as  a  part  of  the  courac  in  Harvard  College. 

flrao  old  weapons  on  both  sides  have  been  again  brought  out  and  bur- 
Dt^ed,  aud  made  to  do  valiant  service  in  the  good  caiiMi.  Tlie  rc«alt 
of  the  crititiinn  and  count cT-t-riticiBm  has  ln^yn  to  dcnioiixlrjitc  pretty 

i  dearly  that,  howewr  wu  may  feci  about  it,  the  fact  i»,  ttiat  thu  ouukv  of 
the  "  modiu-nists  "  is  gaining  ground.    Prwidciit  Porter,  in  a  rejoinder 

^■hjlr.  Adams,  in  tbe  "Princeton  R«view"  for  September  luat,  re- 

^Brks,  in  substance,  that  the  proposition  to  drop  Un^ek  from  tbe  list 
of  required  studies  was  somewhat  "  beaiiatingly  urged  many  yean  ago 
by  the  adrcnluroos  and  ean^iue  lYeaidenl  of  Harvanl  College"  It 
tbe  writer  is  not  grc-itly  miNlaken,  President  KUot  did  not  only  urge 
it  years  ago,  )>iit  linit  Tigoroiisly  and  persistently  iir^ed  it  ever  unce, 
and  it  ia  proludily  only  a  <}uciitioR  of  time  when  his  policy  will  be 
adoptod,  whether  urged  by  him  or  by  some  one  eUo. 

^^  Tbe  diaouaaion  as  to  the  relative  m«rit«  of  tbe  olamica  and  other 

^Bljeet*,  aa  constituonta  of  a  liberal  coarae  of  study,  has  always  been 
marked  by  a  great  deforenoc  to  authority.  The  assertions  of  eminent 
mea,  as  to  the  advantage  or  disadvantage  to  them  of  the  classical 
covrsfl  which  they  jiiirxued  while  young,  always  play  a  prominent 
part.  Tht!  tcntiiiiony  of  eminent  educators,  us  to  their  observation  of 
(lie  vlTcct  that  a  study  of  tbe  classics  Mi«nied  to  have  on  the  minds 
and  beans  of  their  pupils,  is  quoted  and  rcquoted.  The  tradition 
and  usages  of  hundreds  of  years  are  strongly  appealed  to  in  order  to 
show  the  superiority  of  the  one  system  over  the  Other. 

Th«  present  dtM-iission  in  our  Amej-iean  press  has  been  no  exccp* 
tkin  to  tbe  rule  But,  in  addition  to  the  regular  authorities  which  ore 
qaoC«d  on  at]  nncasions,  a  new  witness  has  been  appealed  to  tn  this 
controversy,  whoi*('  u-stimony  on  the  question  is  rogfinh'd  by  many  as 
dpciifive  and  final.  This  i«  tbe  wtpcricncc  of  the  Gcrm.'infi.  embodied 
La  what  ia  known  as  the  "  Berlin  Report,"  aud  which  has  been  widely 
urged  as  an  authoritative  answer  lo  ^tr.  Adams's  argument.  Tt  MXrms 
to  be*  aupposod  tluit  this  thorough-going  people  have  entenrd  into  the 
nhjcot  expcrimi'o tally  and  on  an  extensive  ecalc^  with  a  view  of  set- 
tliiig  it  oltcctually.    They  havu  made,  it  is  asMirted,  a  fsir  tiial  of 
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hlieee  two  sjrBtems  of  ednoation,  and,  baTing  weigfi«d  boLb  in  the  l«l- 
anee,  they  have  f<>un<l  tho  modern  system  waoting  to  sucb  •  Aegne 
that  thi-y  have  conrtudod  to  discard  it  forever.  I'here  eeetna  to  he 
wklt-wpread  luisooiie^pliuii  about  this  German  experimeDt,  and  tbe 
conelusioDS  drairn  from  it  ore  »o  unwarraD table  thai  a  review  of  the 
maia  features  of  the  case  may  be  uitefu!  in  coirecting  crroncon*  in- 
preeaions. 

As  i«  well  known,  there  are  two  clawes  of  scJtools  in  Oermuy 
which  prepare  bovA  for  the  ui>tver«ity — the  QymnoHen  (gynnasis) 
and  the  Iteaiachuiea  (real  Kohools).  TW  former  ar«  the  clawici] 
•cboola,  wboae  curriculum  con.tislH  in  tlie  mntn  of  T^tin,  Greek,  and 
mathematics,  and  graduation  from  wbivb  confcnt  the  right  to  cot«t 
any  department  of  the  unireraity.  The  real  »choolH  are  inntitutious 
whoso  course  of  study  embraces  le«8  Latin  than  the  former,  and  no 
Greek,  the  place  of  the  latter  being  represented  partly  by  more  of 
^th«  modem  laogaagc*  and  partly  by  natural  acienoe.  The  (;yninMia 
rftro  old  M^oob,  bring  the  legitimate  Hacce««Qra  of  the  scbduls  nhicfa 
dated  from  tbo  revival  of  li;t(crs.  The  real  »chooli«  an-  prtxlocta  of 
the  modcTTt  spirit,  and,  although  dating  from  about  1740,  they  did 
not  aoqniro  n  recognixed  standing  until  late  in  this  century.  The 
pearliest  of  tbeae  schools  were  the  answer  to  the  demand  for  "prae- 
■  tieal "  education  to  the  narrowest  sense  of  that  term.  It  was  not 
until  18S9  that  the  Government  of  Pmoia  fully  rceogniscd  them. 
In  that  year,  the  schools  pH.titing  under  that  name  werv  elaiwficd,  le- 
cording  to  length  of  eourM!,  int^i  fint,  second,  and  third  olasa.  The 
eouT«o  of  tlic  fintt  claAfl  was  made  of  the  same  length  as  that  of  the 
gymnasium — that  of  the  other  classes  was  shorter.  From  that  year 
the  friends  of  the  real  schools  demanded  that  gradnutcs  of  sohoob 
of  the  first  clans  should  bo  admitted  to  iho  univcmitieii.  Tlifir  rtiumf 
excited  at  fimt  only  a  smile  of  deriuion,  bnt  so  vigoronaly  did  Uiey 
push  matters  that  the  Qovernment,  in  18^0,  was  persuaded  to  take  the 
fint  move  in  the  case  by  asking  the  faculties  of  the  various  Pmutaa 
uiiivi^ntiiicfl  for  their  opinions  on  the  subject.  This  callcl  out  a  aoriai 
of  reports  which  were  very  strong  agalnitt  admistiiiin.  It  ts  enrioua 
that  in  this  series  of  reports  Inngttage  was  axed  from  which  n-e  might 
infer  that  the  univcnitics  liad  already  tried  the  experiment ;  as  when 
it  is  asserted  in  one  report  that  llie  gymnasium  students  soon  overtake 
roal-cchool  ctudents  even  in  natural  science — that  at  a  time  when  real- 
sohool  graduate*  were  not  admitted  to  the  nnivorsitieg.  The  Got- 
ernmeni  decided,  however,  to  admit  the  real-school  students  to  oeftaia 
branches,  which  it  did  by  the  onlcr  of  Dcccnilicr  7,  1870. 

Uniil  1871,  then,  the  graduates  of  real  schoola  were  not  admitted 

to  any  department  of  the  nnivcrsiliea  in  Prnaaia  as  candidates  for  a 

\  degree.     In  tliat  year  they  were  allowed  to  matrietilate  in  the  nniver 

[  Btty  for  the  Ktudy  of  modem  lan^at^es,  ra-ithcmatie*,  and  natural  sci- 

'  eDO&    After  an  expetienoe  of  aboat  eight  years,  on  the  It^th  of  IV 
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eembtn',  I6T9,  I^rofoeiior  Droysen,  of  the  Unireraity  of  Berlin,  moved 
tbftt  tbe  faculty  of  that  insUlation  rcquMt  the  Uovcnimeiit  to  reoon- 
aider  it*  policy  in  n-gaixl  to  tlii^  lultninsion  of  real-ncbool  sttidvnta  to 
llw  philosophical  fac^ulty.  After  some  discussion.  Professor  Uobuer, 
tbe  dean  of  tlio  faculty,  wiut  mint.'Ktod  to  a«k  the  various  profossors 
for  BtatcmcntA  of  their  experience  with  the  two  elasMM  of  Htudent^. 
ThvM  MaU'uenta  were  laid  before  the  faculty,  and  tbe  moot  imfiortaiit 
being  inoorporated  in  the  fonn  of  a  report,  were  sent  in,  Marob,  1880^ 
10  tbe  Qovernmeut,  with  the  petition  that  the  Intter  would  r«00Duder 
the  whole  matter — tbo  rvul  objevt  of  ifae  report  being  to  move  the 
tiovcrmment  to  rexoind  Uie  onlcr  of  December  7,  1870.  Tlicm  were 
not  the  tir»t  Htati'tnenUt  on  (he  (jueittion,  for  the  MioiHter  of  Public  In- 
Htraclion  had  already,  a  short  lime  before,  made  inquiries  of  many 
Inading  prufesBors  in  the  various  universities  as  to  their  experience  in 
the  nutter  sioce  lOTI.  The  most  of  them  held  views  similar  to  tho«o 
of  the  Iterlin  profcMon.  TIh-  «ct  of  Matements,  with  tho  p<!titi<iti 
above  referred  to,  conKtituttif  the  "  Berlin  Report,"  and,  on  account  of 
itfl  formal  and  autlioritative  obaracter,  baa  ijxeited  world-wide  atten- 
tion and  discussion. 

These  reporta  are  now  quoted  by  many  as  a  final  settlement  of  llio 
mnch-dtspHted  question  betwe<-n  the  "classicists"  and  the  "modem- 
uta,"  and  by  many  more  a«  cxpnMiting  the  judgment  of  educated 
Germany,  at  leant,  on  the  vubjet^t.  Thus,  President  Porter,  in  the 
articJe  a)K>ve  mentioned  says:  "lite  qncKtion  of  the  nuperiority  of 
a  daMlcal  to  a  modern  training  has  of  late  been  subjected  to  a  praoti- 
esl  tiial  on  an  extensive  scale,  by  a  comparison  of  the  results  of  tbe 
gymnasial  curriculum  and  that  of  the  JtealscAtdt,  as  a  preparation 
for  a  university  oounii'  and  indirooily  for  civil  administratioo.  In 
most  of  the  German  slates — in  Prussia  pn-ominently — an  attendance 
apoD  tbe  uuiventity  comae,  with  a  oertifieate  of  fidelity  and  a  euo- 
onaion  of  satisfactory  ezamioatioDS,  bad  be<!n  the  cfw.-ntta1  prerequi- 
•Uea  to  many  of  the  most  desirable  official  po«iti<m«  in  *uvii  life.  To 
adtntasion  to  alt  the  privileges  of  the  univentity  an  attendance  npon 
the  gyronainum  with  (he  chuvieal  curricTilum  was  an  essential  prereqiu- 
nto,  carrying  with  it  the  oonneqnenec  that  to  all  the  higher  posts  ot 
civil  life  a  courae  of  classical  ntudy,  including  Greek  and  Latin,  had  till 
rooanlly  beeti  a  conditio  sine  tui  non.  The  Rtahehul^nt,  which  gave 
a  «hort«r  and  a  more  scientific  and  popular  course,  in  which  Greek  waa 
not  included,  and  tlio  Latin  wa«  scanty,  furnish  an  example  of  a  mod- 
ernist e<I neat  ion.  It  was  very  natural  that  this  condition  of  things 
should  bi^  felt  to  he  inequitable  by  the  teai-hcrs  and  pupils  of  tlteao 
scboola,  and  that  an  earnest  movement  Mhonld  be  made  to  set  it  aside. 
In  Kveral  of  the  states  it  waa  sticoessful.  Id  Prussia,  against  strong 
eooviction  to  tbe  contrary,  it  was  allowed  for  a  term  of  years  hy  way 
■if  experiment,  thai  iImt  '  modemints '  {the  AbilurifRten  der  RtaUchNieii) 
diuuld  enter  the  university  and  enjoy  all  ita  privilege*.     When  this 
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rtenn  had  oxpirHl,  diiburate  reporta  were  called  for  from  Uie  leadiu; 
bi'lractora  in  all  the  aniTcrsities,  of  their  jadgment  u  to  tlic  proreil 
itisjnoity  and  success  of  th«  sladenU  who  bad  attended  upon  ibcir 
nlsBMS,  from  earh  of  the  two  preparatory  imUicntionH  «-iUi  thdr  mrp^ 
Into  ciirriciiln.  Willi  hut  fow  i-x(r<-i>tion.'t  tlio  rvpart*  wi-rc  ilcridi-dljr 
■  in  favor  of  tbe  clamiol  curriculum  at  giving  a  better  traiuing  ^rea 
to  th«  etudentfi  of  the  malfaeioatic*]  and  pbymioal  sciences." 

We  wish  to  call  nttcntion  hero  to  the  fact  that  IVesidcot   Vox- 

ter'B  first  ocnU-ticc,  though  cvtilctitly  without  any  iittvDtwn  on  his  part, 

is  minK'Ading.     H«  sayn  that  "  tbo  4U»ljon  of  thv  mpvriorit;  of  ft 

clasHieai  to  a  modem  training  baa  of  late  been  flubjcct«d  to  a  prv- 

tieal  trial."    Not  at  all ;  but  simply  the  qaeslioo  of  the  rotative  upc- 

Lriority  of  the  graduates  of  the  German  gymnasia  and  real  school 

r«8  they  exist  to-day  in  Germany,  as  indeed  I^resideni  Porter  bims^ 

•tAtcc  in  the  n«xt  to  tho  last  sentence  quoted  abov&    Tbta  laet  is  a 

very  different  question,  indeed,  from  tho  formor.    The  one  Is,  no  ta 

apeak,  concrete  ;  the  other,  abstract.    Tlie  profcMora  were  not  aakxA 

for  their  opinions  as  to  whether  a  classical  is  better  than  a  niodera 

I  training,  but  is  tho  gymunitiasi,  as  yon  know  him  from  the  existing 

ItoboolK,  Iwttvr  fitted  for  your  work  than  th«  real  scholar  who  dnriag 

the  la«t  eight  year*  baa  alteodod  the  univcnity  t 

if  it  should  appear  npon  exaninitiion  that  tlic  onrricuU  of  tbe 
red  BdMMla  arc  not  what  is  de«iai>ded  by  the  most  tbougblful  "  tatA- 
emistA,"  that  tho  teachers  are  not,  as  a  claaa,  equal  to  those  In  the 
gymnasia,  that  tho  pupils  are,  as  a  whole,  inferior  in  natural  alnlity, 
that  the  real  schools  aro  not  fostered  by  the  Government  to  the  aanw 
^extent  as  the  classical  schools,  it  will  bo  evident  to  every  ono  that  Um 
llSgniScaoce  of  tho  Berlin  report  for  the  real  question  at  i«sne — vix., 
clanHii-s  at  their  Ih-hI  va.  modem  subjects  at  their  boston  an  equal  foot' 
ing  in  every  respect—becomes  very  slight. 

As  appears  from  what  wo  hare  said  above,  President  Porter  ia 
mistaken  when  he  says  that  the  graduates  of  tlie  real  iwhoolx  were  ad- 
miticd  to  all  the  privilet^-s  of  the  univtu^ity.  They  were  only  admit- 
ted to  certain  branchc*  in  o»e  faculty,  via.,  the  philosojthical  faculty. 
,  They  were  not,  however,  admitted  for  a  definite  number  of  yeara,  aa 
tprendent  Porter  states,  but  for  an  indefinite  period.  The  ministerial 
regulation  admitting  them  sa^-a  nothing  whatever  of  any  number  of 
years  for  wbioh  it  is  valid.  It  holds  good  until  supplauted  by  one 
prohibiting  tho  admission  of  real-ecliool  irtndenta,  and  there  la  no  sign 
that  such  a  reijulation  will  ever  ho  made. 

To  iK-gin  with,  then,  all  this  quoting  of  the  Berlin  and  sirailir 

reporld  in  favor  of  retaining  Greek  as  a  required  study  in  our  lilienl 

curricula  is  aside  from  the  point,  since  that  report  wan  made  on  a  wry 

different  subject.    The  attempt  to  apply  conclusions  on  oonerete  qats- 

L  tioM  in  ono  country  to  mni^retc  qiii-«tionH  in  another  is  at  all  times  a 

luieleading  and  often  a  dangerous  procedure. 


P  THE  CLASSICAL   QUESTION  IN  GERMANY.       19; 

Now  M  to  the  report  itself,  it  nwj  fairlj-  be  objeot«d  hy  tlio  real- 
school  men  that  the  real  »chools  have  not  bad  tt  fair  trial,  tbat  tbc  [w- 
riod  of  probation  ba«  boem  so  brief  that  aoy  report  mado  now,  whether 
favorable  or  anfarorabic,  niii«l  be  rirgardtd  a*  premature  and  at  beat 
merely  provisioual.  The  rval  gcbools  of  tliu  finit  c\a»»  arc  not  yet 
twviity-fivo  years  old.  The  regalalioii  admitting  their  graduate*  to 
partial  university  privileges  beara  date,  aa  said  above,  of  December  7, 
1^70.  In  less  than  ten  y«an  they  were  expected  to  win  a  place  by  the 
Hide  of  their  rivals,  which  even  tbeir  bitter  opponunbf  (for  the  profeas- 
ors  who  made  the  rrporbt  worv  all  gnuIuato«  of  tlie  gyninavia)  should 
acki)oirli»lge  to  be  ao  equal  one,  aud  if  tbey  should  uoi  saoceed  in  <t<K 
hig  thU  diey  were  to  be  condemned  as  unable  to  fit  boys  properly  for 
lh«  univeraity,  Fnrther,  they  were  eipectod  to  do  thia  with  almost 
no  aiA  from  the  Government,  while  their  rivals  wcrv  laigoly  supported 
by  oontributions  from  the  state.  How  just  thi*  oomplaiat  is  may  bo 
»een  from  the  raportt  of  government  aid  socorded  iu  IVuwiia  to  iheie 
two  dasaeii  of  acbools.  In  the  y<^r  1860  the  GovemmcDt  oontribnted 
714,148  thalera  oat  of  a  total  expenditiire  of  3,851,353  thalcra  for  gym- 
nasia t  and  in  18T4,  l,»10,99O  thalem  out  of  a  total  of  4,;18.'),940  tha- 
len  for  the  same  purpose.  Id  the  former  year  tbc  rcid  scliooln  of  the 
first  class  cost  tK0,:i6tj  thalens  of  which  the  GuTcrnmcnt  eontributod 
15,&5(i  thali.'ni.  In  ihtt  XalWr  year  th«  rvKpcctivo  «um»  Mood  \^>lfili\ 
and  07,421  thalera.  It  thtH  appears  tbat  Ibe  Government  paid  in  l^GS 
nearly  forty-six  times  as  much  toward  BUpporting  f^ymnasia  as  it  did 
toward  supporting  real  schools,  and  in  1B74  over  tliirteen  timei>i  as  much. 
In  1660  it  paid  over  twenty-five  p«r  cent  of  tbi;  total  nspeniw  of  all 
gymnasia,  and  loss  tlian  threo  per  <!cnt  of  that  of  the  real  «choi>Ui ;  in  1874 
tbe  rcKpecttru  rjtei*  ftlood  over  thirty  per  cvni  and  less  than  eight  per 
eent.  It  will  (bus  be  Been  that  t1i«  Uovemment  has  proceeded  on  the 
I^Bii  of  allowing  tbe  real  schools  to  pay  their  own  way.  The  wonder 
is,  that  they  have  sncb  good  results  to  show  for  their  work  under  such 
eirennis1ancc3!i.  It  should  be  also  eontiidcred  in  this  connection  that 
tbe  prop<!r  vijnipmcnt  of  a  nial  school,  with  fin^t-cla«N  apparatua,  etc., 
ooata  much  more  than  that  of  a  gymnneium.  Another  fact  should 
bo  borne  in  mind,  that  owing  to  tbitt  lack  of  itupporl  ibo  number  of  snob 
aoboolB  is  much  smaller  than  tbat  of  the  g}-mn.-uiia,  and  thry  have  con- 
■eqaently  not  Imd  so  extensive  a  field  to  draw  from  aa  tl»  latter.  An- 
other imporutul  point  mnst  be  mentioned  in  this  oonneolion.  Up  to 
I3I1  the  gradunti'a  of  tbo  real  school  passed  immediately  into  active 
life  instead  of  attending  a  higher  inNtitiition  of  learning.  TJi«  matter 
and  methods  of  (he  school  tisd,  tlieR-forci  excluoivo  n!fcn-iice  to  that 
fact,  and  under  the  new  system  they  must  have  Lime  lo  modify  and 
adapt  themselves  to  the  altered  circumstances.  Any  practical  teacher 
will  appreciate  the  importance  of  this  consideration.  These  are  some 
of  the  objections  which  the  dcfendera  of  the  real  schools  have  to  urge 
ag^ttst  any  unfavorable  report  made  at  this  stage  of  the  work.   Against 
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tbifl  particular  eems  of  reporu,  xtaA^  in  the  manntr  in  wh'icb  ibey 
vreff«s  tiMy  have  rtill  more  veriotm  objoctioox,  which  we  shall  notiee 
later. 

Turning  a»i<l6  now  to  aiiotbcT  phase  of  the  Babjeot,  let  tu  ate 

Lirhetber  any  ioSuGnces  havo  Wen  at  work  which  tend  to  ^re  the  gym- 

^naua  a  bettor  oIa«8  of  material  to  work  with,     If  the  boya  who  ento' 

the  gymnaaia  are  decidedly  su[>orior  in  ability  to  those  entering  the 

real  schools,  wo  tthall  have  a  partial  explanation  of  the  better  results 

■chioTod  by  the  former. 

The  fint  point  to  bo  mentioned  in  this  oonueotion  ix  that  tile  tra- 
ditions of  Germany  are  classical.  Vva  decades  and  deoadee  nearly 
erery  prominent  man  in  law,  medicine,  theology,  teaching,  aod  (so  far 
as  nobility  has  not  been  accepted  as  a  snhstitnte  for  education)  in  the 
civil  and  military  iicrTiiM;  of  the  coantry,  ha«  enjoyed  the  benefits  of  a 
claasical  education,  if  forno  other  ^caaolu^  simply  beeaun  he  was  obliged 
to  "enjoy"  them  as  a  condilioo  of  entering  Lhese  oareera.  We  nil 
know  how  easily  we  associate  twothinf^s  which  we  always  see  together, 
in  the  relation  of  cause  and  effect.  And  so  this  eminence  and  cnltare 
which,  owing  largely  to  tlie  artificial  prceenre  we  liave  mentioned, 
bare  for  years  and  years  in  Germany  bvcn  found  in  connection  with  a 
bnore  or  U-ms  oouipUae  knowUslgi?  of  I^in  and  Greek,  have  come  to  be 
Fiasociated  with  the  latter  as  effect  from  a  cause.  The  sign  ha«  come 
to  bo  largely  accepted  in  place  of  the  thing  sigDificd.  It  can  not  have 
escaped  the  observation  of  any  reflective  person  who  has  ever  lived  in 
Germany,  that  there  \*  a  very  wide  social  chasm  in  that  country 
bctwce'D  the  so-called  liberally  edueaU'd  (</i>  StttdirUn)  and  those  who 
have  not  pursued  such  courses.  There  is,  so  to  apeak,  an  educational 
hierarchy,  and  the  only  path  to  it  lies  through  the  gyranaainm.  As  in 
all  hicrarchict^  so  in  this,  there  is  an  immense  amount  of  Phariwiun, 
a  touc'Ii-mc-not  and  a  come-not-near-w it b -unholy -hands  kind  of  spirit 
which  looks  down  on  everything  not  of  its  type  as  something  infinitely 
lower.  'JTie  Stit<tirtfr  looks  down,  not  only  on  the  merchant  or  the 
artisan,  but  also  upon  the  Vbtksechullt/irer  {common-sehool  teaebn) 
with  a  calm  sense  of  superiority  and  a  provoking  self-conceit— nO 
,  matter  how  snccessful  the  career  of  the  latter  may  have  been.  A 
Etmall  professor  in  a  small  university,  of  small  ability  and  still  less  rao- 
Ihm,  eoi&miecralrs  the  most  successful  eommon>«choo1  teacher  bccaiue 
BMllHDOt  Ktuilicl  Latin  and  Greek  ;  and  wo  must  add  that  the  tatter 
envies  the  former,  taking  the  sign  (I^tin  and  Greek)  for  the  thing  rig- 
nified  (cnlture).  No  NttMf/rfer  thinks  of  seriouHly  discussiuR  any  qoes- 
tion  with  a  Xon-etudirter,  but  disposes  of  all  difficult  objections  by 
the  crushing  answer  that  his  opponent  is  an  vngthiUifter  Menaeh. 

The  artisan  or  merchant  sees  that  no  amonnt  of  culture  derived  from 
the  study  of  modem  subjects,  or  En  the  pursuit  of  his  calling,  or  from 
the  vigoriius  oonlact  with  active  life,  can  secure  for  him  a  social  recog^ 
nition  or  e<|uality  with  the  (idilurttr  ;  the  comraon-whool  teacher  wes 
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that  no  career  of  public  mrvice  in  his  Rphim>,  howercp  ueeful  or  «i«* 
c««sful,  can  Hcarc  (rnlnincc  for  him  into  that  cluirmod  circlo  of  the 
OeMrtentftum,  and  wicntly  rctiolvcH  that  h'u  hoj  mnst  have  a  ditferent 
ehaopo  frmn  that  which  he  ba«  had.  Of  iho  fon^c  which  lliis  tmdi- 
tioniU  iDflttence  exerts  do  one  can  form  an  adeqaale  idea  who  hna  not 
liad  the  opportnnity  of  assooialing  intimately  with  the  various  cla«H« 
of  the  people ;  for,  although  a  eimilar  spirit  may  bo  met  in  America, 
it  is  of  such  iftnall  inflnciKe  aa  hanlly  to  bo  discomiblo. 

A  cla«(i('al  ndm-ation  has,  then,  come  to  bu  tho  proper  thinfr  in 
Qormany  for  every  aspiring  mao.  It  ia  a  stamp  of  futility,  an  ab> 
•oloto  esaeotial  to  hi^b  social  poeitioo  and  influence.  Every  parent 
desires  to  give  it  to  liis  boy,  if  for  no  other  reason,  amply  on  acootint 
of  this  different  »oml  position  which  it  confers  upon  him.  To  give 
him  this  cdunabion  Im  munt  Bcnd  bim  to  tho  gymnaitinm. 

Uat  there  is  another  and  Mill  raont  powerful  inilnoneo  at  work 
to  wecure  the  attendaitro  at  the  I'laiuical  schools.  Wc  have  already 
Goneoted  President  Porter's  slatement  that  the  gradaatca  of  the  rca] 
•diools  an?  admitted  to  all  the  privileges  of  the  SDiversity.  They 
are  oot  allowed  to  enter  the  law,  medical,  or  theological  facul- 
tios,  and  their  privileges  in  the  pliilo«opbioal  fitculty  arc  prnclically 
limited  to  the  study  of  natural  M-ieiior,  malbematicM,  and  mnilem 
languagea.  That  ia  to  say,  if  a  fathi'r  wiKliex  to  keep  open  to  his  son 
when  be  becomes  twenty  years  of  age  the  choice  of  the  learned  pro- 
fessions, and  the  potttibility  of  obtaining  any  of  the  higher  positions 
of  the  civil  M-rvice,  be  mint  pTit  him  through  the  gymnasium  in  the 
fint  places 

Of  eourse,  nnder  snch  circnmatances,  all  profcwKional  men  desire 
their  boya  to  follow  one  of  the  learned  prorcMionf,  aud  send  them 
eofMBcinently  to  a  gymnasium.  During  an  extensive  tour  in  Germany 
lut  snmmeTi  tho  writer  had  tbo  opportunity  of  meeting  a  large  num- 
ber of  nniveraity  »»d  other  profc-<<ional  men.  In  answer  to  the  qnca- 
tion  which  was  quite  regtitiu-ly  nslced,  "  What  school  do  your  boys  at- 
trtid?"  they  replied,  almost  without  exception  :  "The  gymnasium,  of 
course ;  we  send  them  to  the  real  school  only  when  they  aro  too 
stDpid  or  too  laxy  to  keep  np  in  the  gymnasium."  Thus  the  educated 
and  inu-lligcnt  olaasw  smid  their  boys,  who,  to  some  extent  at  least, 
bave  tnlterited  their  intelligence  and  abitily.to  the  gymnasium,  llioso 
mmabcra  of  the  mercaniilo  or  artisan  class,  who  have  bright  hoys 
from  whom  they  hope  oinch,  strain  every  nerve  to  support  them  at 
the  achool  which  fomis  the  sole  avonae  to  all  government  honors  and 
•ocial  position. 

Do  wo  not  find  here  the  explanation  we  are  seeking  ?  Is  not  this 
the  secret  why  the  boys  who  graduate  from  the  gymnasium  are  as 
a  eUss  siipfrior  to  those  who  finbb  a  re«)-Bchool  course  t  Tbcy  arc 
the  brighter  boys  of  tho  community  ;  they  are,  a*  a  nilc,  of  (^hicated 

1,  rr<im  honic«  whcro  education  and  reBnemcnt  prevail,  aud  life 
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witliio  which  b  of  tUi^f  ui  bdacation,  wbi>n!  tfaey  find  wim  nod  dia- 
criiniiiiiting  aaustancc  in  ikeir  studies,  and  eDooongcment  and  incile- 
ment  to  effort. 

Bnt  the  case  ia  not  by  any  means  fully  etated.  Tbe  Kymnuinis 
□ot  only  goto  better  icatvriid  to  work  n]K>n  than  ila  rival,  bat  it  bai 
also  a  sujxmor  fiorpn  of  t«aclicr».  'l*kb  writer  was  told  by  a  gentlemui 
wlio  was  a  graduate  of  a  real  school,  aod  who  had  btten  a  teoicfaer 
in  one  for  some  tim«,  but  had  aftcra-ard  made  np  the  Gnxtk  anil 
Latin  of  a  gymnasium  course  in  order  to  qualify  himself  for  tcaohing 
in  a  gymnasium,  that  no  tvacbcr  of  ability  and  mtcTprise  would  re- 
main iu  a  roal  school  any  longer  than  he  was  obligc<d  to  remain  thercu 
"Theio  is  no  career  in  that  Udo  of  work,''  8»id  htf,  "and  only  bloclc- 
hesda  and  lazy  hides  {IfummkOpfc  tmd  Fanlpdze)  stay  in  it."  Of 
covr&e,  that  was  a  great  ezai^eratloo,  and  yet  it  contained  an  tilcincDt 
of  truth,  vis.,  that  s  process  of  selectJoa  ia  going  on  between  Uicm 
two  Rchoolit,  not  only  in  n?gard  to  pupile,  but  also  in  regard  to  teadw 
ers,  and  the  gynuiiiMnm  has  its  pick  of  both. 

The  r«ason  is  not  far  to  MM:-k.  U  \*  to  hv  found  hi  the  higher  so- 
cial position  which  tradition  assigns  to  tbe  ofEoc  of  gymnauat  ti:Hchi!r, 
and  the  better  career  which  the  Uovemment  opens  to  iL  Uow  idlo,  in 
the  fac«  of  all  tbe<«  facts,  is  the  aHcrtion  that  the  Iterlin  repoR 
has  settled  (he  question  between  the  real  school  and  tbe  gymascdum, 
or  tliat  it  is  of  paiamount  eignificaoco  in  tho  decgwr  question  of  cla»> 
Rica3  against  modem  training  I 

To  g«t  a  fair  id<'a  of  iJie  eigiiificanoe  of  this  report,  let  one  imagino 
tbe  statf!  of  thingM  which  a'ould  exist  in  this  country  if  the  L-iw  of  ibe 
land  had  for  gi>ncrations  permitted  no  one  to  practice  law  or  medicine,  or 
enter  the  ministry  or  the  ci»il  service,  or  become  a  teacher  in  our  higber 
Mhools  and  colleges,  who  had  not  first  coniphtcd  rhe  clawical  coune 
in  an  average  college,  and  then  Bttcnde<i  a  profi-HHional  soliuol  forthr«c 
years.  Suppose  that,  aftvr  sucb  a  law  bad  been  enforced  for  a  ceittnry, 
a  proposition  were  mode  In  allow  such  scieutific  schools  as  coold  spring 
up  under  those  circumstances  to  present  tlieir  students  for  certain  sub- 
ordinate places  in  the  civil  ser^'ice  and  in  the  academic  career.  Can 
there  be  any  doubt  that  tho  adhcreuta  of  tlio  clasMcal  culture  would 
point  with  pride  to  the  fact  that  every  eminent  professional  man  for 
several  gcuoratititis  bad  been  the  gradualea  of  elasnical  si-hools,  and 
would  make  that  a  reason,  as  they  do  now  in  Germany,  for  refusing 
to  admit  any  man  with  a  diiferent  education  to  the  practice  of  tlwise 
professions?  Would  they  not  dwell  on  the  great  danger  to  the  na- 
tional ctriliKatioii  which  wonld  arise  from  the  fact  Uint  an  element  of 
diacord  would  be  introduced  into  tbe  culture  of  the  people  by  educat- 
ing the  young  along  two  widely  different  lines  P  * 

*  IMs  Mftiinwnt  ptsjt  •  \nvi  iisrt  In  the  Oonssa  ikfvns*  of  s  sloftla  srhoul  soil  ■ 
sinsle  oenno  io  impSLTMion  for  sll  hi^et  pTOftiBlaiM.  "  Oar  tdaauko),''  t*yt  cmo, "  tf 
boBogmiMiM.    Let  th«  ras]  tchool  canjr  It*  peliit,  sad  ■  bopcloM  awl  iua^  tlenianl  «l 
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'WouM  not  onr  profe«»on  oompUtn,  as  doei  oao  in  Borlia,  that 
tbojr  could  not  make  so  muiy  rcfercDOGa  to  Greece  and  Komo  in  tb<-ir 
K'Ctnreii,  aince  some  of  their  hearers  would  not  understand  tJiem? 

Wt  ua  suppose  further  that  tbo  above  proposition  should  be  Ac- 
cepted, and  that  afl«r  eight  jnm  a  commitK-o  of  the  opponents  of  the 
meaaure  sboald  bo  call<:d  U|mn  to  oxprcts  tlieir  opinions  w  to  the  ro- 
sitlts  of  tbv  ospcrimeut.  Could  their  report  bo  conitidcrcd  u  tcttUng 
anythinc;  between  the  two  opposing  parties — tho  defenders  and  oppo- 
nents of  dasjiirJtl  i.'uiliirc?  Could  tho  itUitemciit  of  these  witneeeeB, 
that  Ibo  student*  who,  iindor  sueh  conditions,  came  from  the  scientific 
achooLi  were  not  fully  equal  to  tbos«  coming  from  the  classicals  chooia, 
bo  r^iarded  as  forever  disposing  of  (ho  claims  of  modern  enltureP 
The  anairer  to  this  question  can  hardly  \m  doubtful.  And  yet  those 
who  qaot«  the  lierlio  report,  as  settling  this  much-TOxe<l  question, 
mtiat  ninintuin  that  each  a  report  ati  tho  imnginury  ono  above  do- 
Mnbcd  wotdd  be  satisfactory  «ik]  concliuiro. 

We  have  thus  far  proceeded  upon  the  aMamption  that  tho  IJorliD 
and  similar  reports  were  prepared  by  unprejudiced  men,  after  a  carefal 
Mid  detailed  «xambation  of  the  records  made  by  the  graduates  of 
thaee  two  sdiooln,  and  aninfluenced  by  extraneous  considcratiouB.  We 
an  compclifd  to  lnJtcvc,  however,  after  a  nomcwhat  detailed  inrcsti- 
gaUon,  Utat  no  one  of  the«!  ajuuinption.s  Lt  true. 

The  men  who  were  asked  for  their  opinions  on  this  subject  were 
almoat,  if  not  absolutely,  without  exception  graduates  of  the  gyra- 
Hina.  That  lay,  of  course,  in  the  nature  of  the  e:*sc.  Reftl-school 
graduates  could  not  enter  the  universities  until  tho  Rpring  of  1$71. 
Allowing  foor  years  for  the  average  length  of  time  spent  in  tito  uni> 
vcniiliea,  the  first  real-Mhool  men  were  gradiiated  iji  187S,  and  in  ld79 
the  first  of  these  report*  was  prepared.  As  the  candidates  for  admia- 
aion  to  tlie  university  faculty  must  study  one  year  more  before  enter- 
ing tho  lowcHl  grade  of  academic  positions,  and  as  promotions  arc  very 
slow  in  Prussia,  it  wonld  be  a  very  rare  thing  for  a  grnduni^  of  1875 
to  have  reached  a  ])rofeftsorial  chair  I>y  187D.  Thoitc  who  made  theje 
reports  were  tlierefore  men  from  rival  ftchoolit,  men  imbued  with  preju- 
dice in  favor  of  tho  preparatory  curriculum  which  they  themselves 
bad  oonpletoil,  men  entirely  under  the  sway  of  the  traditional  feeling 
in  regard  to  the  classics,  and,  of  course,  iuclincd  to  look  with  disfavor 
upnn  rval>sehool  men  as  ropreivniiiig  a  movement  which  qnctitions  the 
worth  of  danical  oultnre.  It  is  a  wcll-kiioivn  fact  that  there  is  nstiolly 
aimong  tendei>cy  for  a  man  to  attribute  his  general  success  in  life  to 
tbe  particular  things  which  he  did,  or  left  undone,  and  that  it  is  an 
easy  thing  to  regard  an  incidental  as  an  essentinl.  The  worthy  Ger- 
man profcwKirs  arc  no  exception  to  tho  rule.  Many  of  them  were  so 
■trongly  coavincod  of  tlnj  Hu]>enority  of  classical  to  modern  training 

■wtTpwiirTn  •rill  Im  InlmiliKMl  into  oar  BUtonal  lite^  sod  oui   klgtwr  »cliolsnhlp^  thai 
UiHt  flower  of  onr  (iTl&tallMi.  adl  pcHKb  ftam  tba  vartbl" 
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nbac  tbey  went  out  of  th«tr  way  to  dfolare  that  »  gtMliy  af  Latin  uil 
Greek  is  abeolntelT  essentia)  to  bigli  cxceilence  Id  any  (lefkartmcnt  of 
inlellcctiial  effort  I 

All  th<-)W  rcporlM,  both  Ifaosc  of  180O  and  tboae  of  latvr  yean, 
Ko  far  a.4  tlit^y  wrrc  maile  by  tbc  factiltirs,  wcnj  ae  a  rule  dmfUi) 
by  volualeen  in  th«  faculty,  ami  »umv  rabidly  clasMicAl  tnsQ  gener- 
ally offered  to  do  tb«  work.  When  his  report  wan  laid  before  tbe 
faculty,  many  voted  for  it,  or  refrained  from  voting  aguniit  it,  for 
tbe  einiple  reason  ibat  tliey  did  not  have  time  to  offer  tiui^li  mndifi- 
cationfl  as  tbey  would  like  to  have  uxa  made  in  tbe  Utigunge  or 
matter  of  the  report.  Thus,  tbo  writer  wan  told  by  one  professor 
in  a  uniTcreity  wbich  sent  in  a  rrry  Mnmg  n-port  in  favor  of  the 
gjmDMituiiis  m  against  tb«  md-«chool  graduates:  "Profctwor  So- 
and-iio "  (mentioning  Iiiis  name — one  well  knoan  in  Germany)  "drew 
ap  our  report.  He  is  pevfoclly  crazy  on  the  subject,  but  there  wm 
no  one  cIm  to  do  it,  and  after  be  submitted  it  we  did  not  want  to  do 
Bach  no  ungracious  thing  as  reject  a  Korvice  nliich  no)>ody  else  would 
tindertako,  I  voted  for  hia  report,  tlinugh  I  should  have  been  glad  to 
bavo  a  tuufb  more  inodcrMo  and  judicial  report  llian  tho  one  wc  sent 
in."  It  thuK  appears  tlial  thcso  reports  were  prepared  by  men  wbn 
Lirere  not  only  graduates  of  tbc  gymnasium,  but  who  were  also,  in  some 
reasea  at  least,  regarded  by  their  own  friends  lu  cxtremiEis.  Add  to 
this  tbo  fact  that  (here  were  no  roprewnlatives  of  tbe  real  schools  in  the 
reporting  board  who  might  havo  calh^d  altcution  to  exaggvraiions  or 
pnisMatements,  whether  inlcutiunal  or  unintentional,  and  it  la  pn'My 
clear  that  these  reports  can  not  be  called  judicial,  either  in  their  form 
or  spirit,  but  partake  largely  of  tho  characti^  of  advocates'  pleas. 

It  wonld  be  fair  to  suppocc,  however,  that  tbesa  men  would  at 
least  examine  tlic  fnct-'9  tn  the  ca-M!  as  to  how  these  real-school  gradu* 
ates  ttimed  out  iu  after-life,  before  making  a  report  on  their  compan* 
tive  ability.  But  eveo  this  mppositioD  toras  out  to  be  an  onfoonded 
one.  As  Is  wet)  known,  there  is  no  gcncml  tyslem  of  rpcilation  and 
rl^oo^d -keeping  in  German  universities,  fueh  as  we  have  in  our  Ameri- 
can college*.  Tbc  professor  Iia*,  therefore,  as  a  rule,  no  meJina  of 
judging  oiF  a  student's  attainments.  There  are  no  examinations  cxoqit 
the  Snal  one  for  a  doctor's  degree.  Tbe  only  institution  bearing  a 
beeemblaace  to  our  recitation  is  the  Seniinar,  a  voluntary  organization 
Rrbich  many  students  nerer  enter,  and  which  varies  grcatty  in  char- 
acter, according  to  tbo  temperament  of  tlie  professor  iu  <!harge  or  to 
the  subject-matter  dlscnssed.  Being  at  times  a  society  for  tbe  tnun* 
mg  of  the  membera  in  tho  power  of  independent  investigation  and 
reaearch.  It  becomes  often  a  mere  "  quiz,"  or  indeed  but  little  more 
than  a  two  boors'  leetarc  on  the  p*rt  of  the  leader.  With  the  exeep- 
tioD  of  those  students  who  enter  the  Seminar,  the  professor  baa  no 
meaofl  of  jttdging  of  the  ability  or  traioing  of  Uie  uiiiverf<iiy  ntndenta. 
Tbe  only  te8t>  therefore,  is  the  record  of  such  students  in  the  final 
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aBiTeraiCf  examiiuitions  for  ft  degree,  wliidi  c^ropanttircly  fov  stu- 
dentji  ever  attempt,  th«ir  record  in  the  state  eianiiualiona  whidi  tieariy 
all  uy,  and  the  final  and  ducisiTe  t«st  of  practical  life  and  its  demands. 

Now,  it  is  a  pretty  plain  fact  tliat  iho  profeMors  vho  made  these 
rcporU  did  not  take  tlie  trouble  to  iiivc»tig»t«  the  rt^sulLs  of  thoe 
various  testa,  since  it  was  re^rved  fgr  a  director  of  a  real  Mhool  to 
collw^t  U>«  fint  reliable  and  comprehensive  statislioA  on  tbe  subjeet, 
and  thai  a/Ur  thea«  rfpori«  k/tc  prvpared.  The  data  were  fumisbed 
by  the  re|>orts  of  the  uiiiveriitic))  aa  to  the  number  of  degrees  i^nuited 
to  real-flohoo)  gradaatc«,by  the  reports  of  government  examiners  as  to 
standing  attained  in  the  publio  examinations  of  sueh  studeula,  and, 
finally,  by  the  re)iurlii  from  the  present  positions  and  sphere  of  labor 
of  all  rool'Vcfaool  gradoaic-e  who  had  takes  degrees  from  tbe  univer$i> 
tics,  or  who  had  passed  into  the  raoka  of  teachers  without  trying  tbe 
aniveniity  examination.  We  have  not  room  to  introduce  the  atatistica 
here.  Suffice  it  to  «ay  that  Ibey  make  a  very  good  showing  for  real- 
•cbool  graduate*.  Tbe  [Kiiiit  tbiil  interests  us  most  in  this  immodiate 
eoanectioD  is,  that  theM  facta  were  not  ascertained  or  conaidervd  by 
the  nnivcnity  profeasors  who  i«porled  on  t^iA  subject. 

Thn  itaiue  geutleman  who  collected  these  Vlalislics  t«lU  a  vell- 
autbcolicated  story  of  J'rofesaor  Hanstcin,  of  the  University  of  Bonn, 
which  very  well  illustrates  the  fairness,  deliberation,  and  investigation 
which  preceded  and  nccompanivd  these  report*.  Upon  rcociving  tlio 
notice  asking  for  hU  UTitten  opiiiiuu,  he  remarked  to  his  asaiatant : 
"So  we  have  lo  commit  ourselves  iu  writing  again,  do  we?  Of  course, 
the  gymnasia  students   are  snperior."    "Biit,  Ilerr  Professor,"  ob- 

JKCted  his  assistant,  ")lr,  S ,  who  recently  took   his  degree  in 

natural  science,  passed  mmma  cum   lauJt,  and  be  is  a  real-scho<d 

gradaatc"    "  Ywt ;  wi-ll,  he's  an  exception."   "  jVud  Herr  Dr. ,  lb« 

i'ri'oat^oemii  here  iu  Bonn,  is  also  from  a  real  school"  "  He's  an  ex- 
mption  too,"  answered  HansleiB.  "And  a  few  weeks  ago,"  continued 
luB  aoaistant,  "one  of  our  rcni-scbool  stadcnta  passed  his  teacher's  ex- 
amination in  cbomtstry  and  natural  history  Xo.  1."  "Exceptions — - 
all  exceptions  ! "  replied  the  profesKOr.  "  Yen,  bul,  Herr  Profesaor, 
there  are  only  seven  or  eight  of  us  real-school  men  altogetb<tr  hero  in 
Bonn."  "We?  Are  you  a  real-school  graduate?"  "Yes,  sir."  "Well, 
you  are  tbe  biggest  exception  of  all."  And,  with  that,  he  turned  and 
l«ft  tbe  room.     Tbe  story,  which  is  vouched  for,  needs  no  comment. 

There  is  still  another  point  to  Iw  considered.  Ttie  j)racttcal  object, 
of  these  reporta,  aa  Rome  professors  conceived  it,  was  to  ascertain 
whetber  the  faculties  were  in  favor  of  excluding  real-scliool  etudenta 
from  tlic  universilicfli,  and  indeed  tbe  language  of  the  request  justiliod 
tbal  vidw.  Some  voted  for  the  report.-^  thi^reforc,  because  thay 
tbuof^i  that  the  attendance  at  the  univer^lies  ia  loo  large,  and  that 
the  exclusion  of  real-schuol  graduat4-s  offers  a  convenient  menus  of 
getting  rid  of  the  tmrjilus  sludents.    l*he  writ«r  viailcd  twelve  out  of 
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Uic  twrnty-ono  ficman  universities,  daring  the  last  semeMcr,  in  ord«r 
to  aBC«rtain  what  is  doiof;  in  tbo  rarioos  dopartmcnU  in  wliiffa  be 

■  takes  special  interest.  Everywlicra  tbo  qni-stion  was  lukci]  of  IIIliTe^ 
Mity  profeMon,  "Do  yon  think  that  too  many  uro  Ktmlying  ■!  the 
nnivcnitk-Ni"'  Almotit  uniformly  the  answer  was  n-tnnit'd.  "There 
Fia  no  (lonht  about  it."    A  f<:w  figures  will  make  cli-iir  bow  rapidly  vf 

\tiM  ycara  tlic  number  of  aludenis  bus  tnere«8ed.    During  thv  Stc 

urvw  ending  ISOI,  for  every  100,000  inhabitants  in  Ocnnany  lliwt 

fircre,  on  an  average,  thirty-two  Btudcats  in  the  universities,     Uiiring 

the  year  1881-'83  there  were  fifty-one  stadcntB  for  tie  same  niunlMr 

of  inhabitants.     Of  these  in  the  formw  period  eight  were  enrolled  ia 

the  philosophical  faculty  (the  only  fiiculty  to  which  rea]-«chool  stu- 

bdeots  ATP  niltnitle^l)  ;  in  tlic  bittrr  period  20-7.     That  \»,  in  a  littlo 

ISnoro  than  Iwciity  years  tlie  number  of  sludnnta  in  the  philoMtjiliical 

faculty  per  100,000  tobabitanta  bas  more  than  donbled.    I'lie  average 

lior  the  Hve  years  ending  1881  waa  eighteen,  and  the  proportion  is  stiD 

ffccreasing.     Tlii«  enormous  inoretiso  in  tliv  nurabiT  of  Mtndcnts  excites 

tbo  graveitt  ajiprobenaion,  and  is  chara«teri£«d  by  thinking  men  aa  a 

aad  stat«  of  affairs.  4 

It  may  seem  somewhat  Indicroas  to  ns  to  hear  of  an  over-produo- 
tjon  of  cdaeated  men.  A  German  professor  gave  the  key  to  the  rid- 
dle, in  a  remark  to  tlic  writer,  that  Gvrmany  is  fostering  the  growth 
of  an  intcllvtrtual  proletary — i.  «.,  a  c1aa«  of  jtrofe-tHtonally  edneated 

■  ncn  for  whom  there  ia  no  room  in  the  prof eKS ions,  and  who  aro  too 
hroad  to  go  into  business  of  any  sort.  This  state  of  affairs  can  not  be 
uullv  appreciated  without  going  further  into  detail  than  the  limila  of 

■  this  article  allow.     Saflice  it  to  say  that  tho  Ucrman  universities  are 
essentially  profcwiional  school*.     A  man  who  ontent  Kucb  an  instita- 

|fion  intends  to  be  »  lawyer,  a  physieian,  a  minister,  tcaetu-r,  profonor, 

ror  member  of  the  civil  service  of  the  country,  and  he  receivos  tbcre 

\Ai  professional  (raining.     It  is  easy  to  see  that  there  can  he  an  ovn^ 

Lprodnetion  in  each  and  all  of  theeo  fields.    In  this  conntry  such  a  stat* 

yai  things  is  easily  rcnicdii'd.    Tf  a  man  finds  he  has  no  chance  to  Mto- 

ueiMl  as  a  lawyer,  a  year  or  two  will  tani  him  ont  n  pliy.iician.     If  he 

Bhils  in  tlial,  he  can  try  theology,  or  he  may  go  into  bu.iiueM  of  somo 

norl,  or  anybody  can  go  into  politica.     In  Qermany  the  case  is  iriddly 

different,     Tho  Govemmoot  demands  such  a  long  preliminary  tnuo- 

ing  and  siicb  intense  and  laborioos  effort  in  preparation,  iliat,  liy  the 

time  a  man  finds  there  is  no  place  for  him  in  the  profession  lio  has 

l^ltosen,  his  elasticity  has  gone,  and  there  is  no  Atgnrt:  or  ability  lo  try 

HDything  else.    To  take  up  another  profconion  be  has  become  loo  old, 

Kuid  to  go  into  mercantile  or  indiutrial  lifts  he  ia  forbidden  by  his 

Bdeas  of  social  position  and  scholarly  dignity.     To  such  a  man  two 

ooiirsea  ar«  open — to  drag  oat  a  bare  existence,  with  many  wanla 

which  htfl  education  has  derelopod,  but  whii^h  he  has  no  means  of 

gratifying,  or — to  commit  suicide.     Many  take  the  latter  altemattvo. 
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aad  tbo  cnarrootui  iuoreaae  in  Ktiici<le«  iluring  tlio  liut  few  years  is  one 
of  tba  saddest  and  Qioat  strikiDg  pbenomena  of  tienuan  society,  high 
and  low. 

That  there  u  an  ovtr-prodaction  in  the  professional  fields  nearly 
all  German  thinkcru  ugre*.  How  c«n  it  be  hdped?  The  tiovemmoot 
has  lately  called  tliu  stteatiun  of  piarenb*  lunl  iciK'faers  to  the  fact  that 
the  higher  administnitiv<i  |>ositiona  in  tbu  civil  M.-Tvico  are  all  provided 
for,  and  that  all  vacancies  for  years  to  come  can  tic  filled  from  lh« 
present  caudidaiea.  The  opponents  of  the  real  schools  now  ooine  for- 
ward anil  say  :  "  We  can  help  the  matter  very  easily.  Shut  out  real- 
school  gradnat«8  from  the  philosophical  faculty  and  there  will  be  room 
mwugh  for  Uic  kiit^iIus  Htndenl«  of  law  and  medicine  lo  find  careers." 
Stiiav  profeibors  vot£d  for  exclnvton  becauae  they  thought  that  the 
sbatting  out  of  real-school  studeiiU  woald  meet  this  rapidly -growing 
eril  of  orer-prodaetion  in  professional  spheres. 

We  think  cnonjjh  has  been  advanced  to  prove^l.  'ITiat  the  Berlin 
rejxirt  bax  litlln  iHMring  on  tlio  question  we  are  discussing  in  this 
oimntry  as  to  the  renjmclive  nmrit*  of  clawical  and  modern  training, 
for  the  simple  fact  that  it  was  on  an  alt^gctlKT  different  pninL  2. 
That  as  to  t]>e  particnlar  anbject,  in  regard  to  which  it  wan  prepared, 
it  can  lay  no  claim  to  be  considered  final,  becauso  it  was  made  prema- 
torcly,  at  a  lime  when  the  institution  judged  could,  by  the  very  nature 
of  Ihi;  raj^  faavo  had  no  fair  trial,  and  bcc^auite  it  was  madi^  by  )>rcju- 
dioed  parties  without  sufficient  invi-stigation,  and  iiil!uencbd  by  con- 
atderationa  which  sbouUl  have  bad  nothing  to  do  with  the  decision. 

As  a  matter  of  fact,  the  opinion  seems  to  be  quite  general  in  Ger- 
many that  the  real  schools  are  bound  to  go  forward  to  now  8tni):g]e8 
and  to  new  con<iat:*t«.  They  hnvc  lost  none  of  the  ground  whieh 
itaey  have  ever  won  ;  lliey  are  gaining  n<-n-  ground  every  day.  It  ia  a 
mere  queation  of  time  when  tbe  mt^Hcal  Hcbools  will  bo  opened  to 
them,  and  some  even  dare  hope  that  the  law  scboola  must  yield  alsa 
Tbey  may  suffer  temporary  reverses,  but  they  are  sure  to  win  in  the 
hmg  ran.  One  signiticant  fact  may  be  noted,  which  is  beginning  to 
tell  in  their  favor.  TI»  men  in  Germany  who  have  m.-wlo  tbc  dvepiuit 
and  tnngiHit  studies  in  tbe  science  of  education  arc  a.fMiniing  a  more 
favonthle  attitude  towanl  the  real  schoolo. 

Tbe  writer  rceeutly  visited  Prnfcssor  Uoslns,  who  holds  a  ch^ 
of  Pedagogics  in  the  University  of  I^ipsic  He  tvos  for  years  tbe 
director  of  a  gynmasium,  then  of  a  real  school  of  the  first  rank,  and 
then  for  years  a  member  of  the  Sliniatry  for  Public  Instroction  In 
Saxony.  Un  being  ajilct«d  what  his  position  on  the  question  of  real 
aohool  lu.  tbe  gymnoaiuni  in,  be  replied  :  "If  you  mean  to  ask  me, 
whether  the  real-school  graduates  I  get  in  my  work  arc  tbe  equals  of 
the  gymnasium  gradoatee,  I  should  say,  no  I  If  yon  mean  whether 
nor  real  schools,  as  they  are,  afford  as  good  a  liberal  training  as  the 
gymnana,  I  sboald  say,  no  1   If  you  mean  wbebber  a  real>school,  as  fully 
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equipped  in  rcganl  to  t4'achprG  and  apparatus  as  an  ordinary  gjrnina- 
•iom,  aud  wiUi  a  nitnplilii.itl  cotrnw  of  study,  could  give  a  liberal  tma> 
iog  equal  lo  tliat  alTordctl  \>y  tho  gymnwiium,  I  vtiwuld  ropt;,  I  do  not 
know,  aa  the  experiment  baa  never  been  tried  ;  but  I  am  inclined  lo 
think  it  coald." 

lite  most  advanocd  thinkcn  <m  pedagogic  arc  coming  to  agree 
that  tbe  subject  tauglit  fans  mucb  loas  lo  do  wiib  ib  value  as  a  <i»- 
cipJinary  and  liberaludtig  ittud)'  tban  tbe  method  ai  tca4;iiiiig  it  Arith- 
metic nay  bo  so  taught  as  to  afford  a  much  better  training  In  laa- 
kptsge  ilian  half  of  our  Latin  and  (ireek  teaching  aSorda,  Tht:re  is  a 
[^^ertain  convertibility  in  the  possible  subjects  hi  a  curriculum  with 
regard  to  lilH-ntltxing  fffccts  which  \*  often  lo«t  sight  of,  but  which 
our  bent  tbiiikcn  on  tbe  Kciencc  of  education  arc  more  and  more  in- 
clined to  empbaaize. 

It  has  been  already  remarked  that  it  lit  a  dangerous  procedure  l« 
Lftpply  concrete  coDclusions  in  one  country  to  concrete  conditions  in 
unotber.    The  quoting  of  German  authority  in  favor  of  a  gymnaunn 
Icoarse  lu  order  to  bolster  up  the  classical  counw  of  an  avorage  Amencin 
'college  ia  a  good  inalanoe  iu  {wlnt.    Tliu  Gunnaii  gymna»ium  gives  nine 
hours  a  week  for  five  years,  and  eight  hours  a  week  for  four  years  more, 
to  the  study  of  Latin — i,  e.,  seventy-seven  hours  a  week  for  one  year. 
It  dovolcs  to  Greek  seven  hours  a  week  for  four  years,  and  six  hours  a 
week  for  two  yean  more — L  c,  forty  hours  a  week  for  one  year,  or  t« 
■  both  languages  the  (sinivalvnt  of  one  hundred  and  seventeen  hours  a 
nrcek  for  one  year.     It  will  be  staling  it  beyond  tlic  tnith  to  put  tbe 
time  devoted  to  Latin  in  our  average  American  college  np  to  the  close 
of  the  sophomore  year  at  five  hours  a  week  for  six  yean — ^i.  «.,  thirty 
hours  a  wcvk  for  one  year,  and  to  the  Greek  at  five  houn  a  week  for 
I^Tfl  ycB»— i.  e.,  twenty*6vc  hours  a  week  for  one  year,  or  to  both 
^together  tfa«  equivalcJit  of  fifty-five  hour^  a  week  fur  one  year.    Tbe 
German   gyninasttim   thus  gives  more  tban  twice  as  many  bourn  to 
Latin  and  Greek  as  tbe  average  Ameriran  college  course,     Kow,  the 
le&ding  German  authorities  who  favor  a  gymuaeium  conrra  have  re- 
peatedly opposed  lessening  the  amount  of  time  dcvotvd  to  tliiwc  two 
subjects,  and  have  expressed  tlieir  opinion  to  tin-  clfcd  that  any  coo- 
sidcmblc  reduction  in  Uio  number  of  boura  would  be  equivalent  to 
idepriving  the  course  of  all  its  value — \.  e.,  so  far  from  approving  our 
pelaBsical  curriculum,  ibey  unite  in  asserting  that  it  is  worth  nothing 
whatever ! 

A  part  of  President  Porter's  argument  in  the  article  already  re- 
ferred to  proceeds  on  the  assumption  thai  th«  average  college  boy 
kloqutras  enough  Ijilin  and  Greek  to  bu  able  to  road  it  easily.  Wbat- 
«ver  may  have  bwtu  Irue  in  Presidfint  Porter's  ooUege-dayx,  tbe  fact 
must  appear  evident  to  any  one  who  has  ever  risited  tbe  sophomorv 
olawes  in  Greek  in  our  American  coUt^ies,  that  the  average  boy  doea 
not  acqoiro  ability  to  translate  even  sucb  an  e^isy  anthor  as  Xeiwphqo 
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Homer  witbout  difficulty— not  won  in  Yale  Collc^  ;  and  tlto  boj 
who  Lakett  up  &  Greek  author  and  roads  him  for  the  pleasure  tli&t 
fac  derives  from  the  thonght  \n  an  avis  rara  indnid.  Il  is  the  writer's 
opinion,  based  upon  oonsidrrable  iuvestigalion  and  comparison  of  note* 
•with  Un?elc  teachers,  both  in  America  and  Gcnoany,  tbal  it  ia  Impossi- 
ble  for  the  average  boy  who  «pcnd»  the  average  amount  of  time  on  hia 
Greek  up  to  the  clo«c  of  his  sophomore  year  to  acquire  the  power  of 
reading  it  oa«il)'.  It  is  a  unirenully  admitted  fact  in  Germany  that 
the  gymnaniast,  who  spends  so  much  more  time  and  labor  than  the 
American  college  boy,  never  acquires  this  power;  and  it  is  as  tmo  of 
tho  former  as  it  ia  of  the  latter  that  the  last  day  of  his  school'tifo  ia 
the  last  day  of  his  Greek  reading,  with  the  exception  of  those  follow- 
ini;  a  profe«sion  which  calls  for  a  knowledge  of  the  Greek,  such  aa  tlie 
philologist*,  philoNophcnt,  and  clergymen. 

One  otltcr  point  is  worthy  of  notice.  President  Porter  attempts 
to  t>how  tliai  the  main  reason  for  nnsatisfaetory  results  in  Greek  study 
ia  the  bad  teaching  of  Greek  irhich  prevailed  long  ago,  and  which  be 
hints  has  almost  disappeared.  Tliat  the  teaching  of  Greek  is  now 
■aperior  to  what  it  was  a  generation  ago  we  are  very  ready  to  believe, 
bat  it  can  hardly  be  said  that  there  Is  any  greater  agreement  among 
teachers  as  to  the  proper  object  of  Greek  study  and  the  advantages  to 
be  derived  from  it.  A  visit  to  several  of  our  leading  colleges  last 
winter,  and  conversation  with  the  professors  and  instructors  in  Grc«k, 
revealed  to  the  writer  the  verj  greatest  differenoos  of  opinion,  not  only 
among  the  various  cn^egca,  but  even  among  the  representatives  of  that 
study  within  tlie  same  eollege.  It  is  evident  that  the  teachers  wbo 
lieticve  that  the  mo«t  important  object  to  be  attuned  la  the  ability  to 
read  Greek  at  sight>  and  to  understand  it  vrithont  having  to  translate 
it,  will  pursue  a  very  different  method  from  those  who  bcp  in  the  "  iu- 
etdental  training"  in  grammar,  logic,  philology,  clo.,  tlii:  chief  benefit 
from  Greek  study.  And  yet  the  writer  recently  found  these  two 
oppoaito  views  held  by  two  men  in  the  same  department  of  oni;  of  our 
leading  colleges,  the  one  of  whom  had  one  division  of  the  Nopbomore 
clasa  and  the  other  the  second  division.  It  is  hardly  ncccsary  to  say 
that,  however  much  tlie  second  may  have  benefited  his  class,  the  first 
did  not  get  his  division  to  read  Greek  at  sight. 

The  writer  does  not  wish  to  be  misunderstood.  He  is  making  no 
attack  on  the  study  of  Greek.  He  remembers  well  the  keen  plciisure 
and,  as  be  thinks,  profit  with  which  ho  pursued  tlio  *tudy  of  Greek 
noier  an  exec  pi  ion  ally  able  scries  of  teacher*,  and  Am  f!ris  iUuttriui' 
mia  auminat  graliaa  agtt,  annperque  habei^it.  But  he  realiws  well  the 
great  importance  of  these  educational  questions,  and  that  many  of 
them  eon  never  be  settled  except  by  octnal  experiment.  It  is  of  the 
highest  importance  that  all  things  shonld  he  fairly  tried,  and  that 
held  fast  which  is  good.  Ii  is  demanded  in  the  interests  of  i<ociety 
that  modem  edacatiun  have  a  fair  chance  by  the  side  of  classical  edu- 
roL.  xav.— 20 
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MtioD.  That  chuico  it  hw,  m  jrl,  i>oit-hn«  bod.  Our  ooUe^os,  w 
far  aa  tkcy  bavG  ailmittrd  iicivaiillt!  Rtndrntti,  have  allowed  lb  cm  to 
come  in  with  %  very  inferior  prepiralioD.  Tlie  Freneh  and  German, 
and  for  that  matter  the  English,  too,  in  most  of  oar  collugoi,  am  men 
child's  play,  where  tb«y  arc  cot  broad  aud  ridicaloua  farcca,  the  bntt 
of  Ntudciita  bim]  profcsw»  aliki?.  Let  some  of  oar  coll^gca  inangnnl* 
the  rcfona  :  lay  out  a  "  modem  "  conrw  for  a']miMion  and  for  ooUefie 
OD  the  same  general  principle  as  the  elMsieal  course — few  sabjeett. 
but  long-continued  and  detailed  Rtudy  in  each  of  theni— and  insist  en 
as  tboroujrfa  and  Ttgorous  work  aa  they  do  in  their  Latin  and  Ored:, 
and  thm,  after  a  fair  trial,  compare  results.  'Ilie  fricada  of  "  mod- 
'  era  "  edui-atioR  am  willing  to  abide  by  the  ontcome.  In  the  mean 
time  it  will  be  wise  for  the  clawuciirta  to  nToid  quoting  rcporta  that 
have  nothing  to  do  with  the  (lucation,  and  appcalttig  to  Authority 
whieb,  upon  investigation,  turns  out  to  bo  squarely  on  the  other  aide 
of  the  ]>olnt  in  divpute. 
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THE  dq>rc8sion  of  the  waters  of  the  Lake«  of  Xeufchitel,  Slon^ 
and  Bicnno,  which  the  Swiss  Confederation  has  been  hat  ing  exe- 
cuted during  the  lunt  ten  years,  has  be<-n  a  must  fortunule  event  foe 

|archieoIogtaia ;  and  with  pick  in  hand,  and  on  a  relatively  new  gnuod, 
they  have  been  able  to  recover  hosts  of  treasures  from  the  buried 
ruins  of  the  lake-villages.    The  few  scattered  relics  which  they  had 

^neecedod  in  fiiihing  np  out  of  the  water  with  tongs  and  drags  bare 
multiplied  into  immenw  proportioiiai  .tincc  the  huntcni  have  been 
able  to  work  upon  the  solid  land  that  has  been  reclaimed  from  the 
edges  of  the  favored  latett.  By  thoueaods  and  tbonsands  the  relics 
of  human  industry  have  be<'n  heaped  up  in  the  aicbKological  collec- 
tion s,  and  the  knowlixl^  of  the  carious  civilization  of  the  early  in- 
habitante  of  Switzerland  baa  made,  by  the  aid  of  theiie  facta,  very 
interesting  progress.  We  need  only  cite,  in  proof  of  this,  tbo  tct; 
iinportJint  memoir  which  Professor  Tht-ophilc  Sluder  has  recently 
publialtetl  in  the  "Bulletin"  of  the  Society  of  Naturalists  of  Bern. 
Taking  up,  after  M.  L.  Rntiraeyer,  of  Basel,  tbe  study  of  Iho  boiK* 
found  in  the  archvologieal  deposit  of  ib^  pula^fittrt  (a  «rm>  dcsigBat' 
Ing  a  wooden  construction  built  on  pilr«),  and  making  use  of  the  hn- 
mense  material  collected  from  tbe  stations  of  tie  Lake  of  Bienne,  be 
has  drawn  from  them  moii  intcT«nting  details  respecting  tbe  variauoia 
of  Ibe  animal  population  during  tbe  different  periods  of  these  pr^is- 
torioal  ages,  and  respecting  the  progress  of  the  domestioiition  of  tkfi 
races  useful  to  man. 


'  Le*  ProfotttlviUs,  ou  /<-,•  jrranUri  eol4>n»  det  borda  <fc*  iae*  de  Bicnnt 
etde  Netushattl*').  Tlt^  author,  a  praotielng  phyaiciui  at  l>s  NeuTo* 
Tine,  on  thn  ihoro  of  the  Lake  of  Bienne,  has  hsd  Iho  roo<!  fortanc  to 
beooEDfi  posieaMid  of  ptxxlacts  of  all  the  special  oxcBTations  made  upon 
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ilbat  take,  and  of  a  good  part  of  Hxe  findii  of  die  Lake  of  NeafcbAtcl. 
■Otbat  bo  baa  boon  abl«  to  forin  a  coUvcUon  uftC4|uale<l  io  \ta  ncAmvin, 
in  llio  number  of  tbo  spc«imou<),  and  in  tbo  rarity  of  tbe  pieoes,  IjH 
(|nently  unique,  tbat  he  has  accnmulat^d.  ^1 

Wishing  to  give  the  scientific  vorld  a  share  in  the  eajoTment  of 
tbcRo  trawun-A,  be  lias  publiithed  in  a  beautiful  quarto  volnma  dewrip- 
tions  of  tbo  [iriiiviial  rciuli*  of  bi.t  ruHtsarcbca,  illtiatrai«d  by  phoio- 
graphit-  plates,  in  thirty-three  of  irbicb  are  represented  more  tlian  nine 
hundred  and  fifty  of  the  mora  important  pieces.  I  Ao  not  hesitate  to 
Myle  Dr.  Gross's  the  finest  known  collection  in  prohtstoric  archteology, 
for  wbilo  the  Kcrioi  in  somo  largo  muxcnm*  may  l>c  mon>  numerous 
tlian  those  of  Dr.  Groan,  tbo  lattttr  have  th«  HU)>criorily  over  all  the 
Others  of  relating  to  a  single  civilixaljon,  in  different  ages  of  ita  de- 
velopment, and  to  tbe  same  people  in  all  the  details  of  its  intimate  Ufa 
with  an  incomparable  tuiory  of  illustration.  The  ru!ni>  of  vach  oao 
of  our  laktt-vilbgcs  may  bo  compared  to  a  Pompi-ii  on  a  small  scalfi. 
Let  OS  suppose  fifty  Pompviiii,  tlic  dvstruotiou  of  which  took  place,  one 
after  anotber,  during  the  ages  from  the  primitive  times  of  Roman 
Lhistor)'  to  the  end  of  the  decline  of  the  empire,  and  we  may  be  aU* 
fto  calcalato  what  treasures  of  documents  we  might  find  in  tbcm  where- 
with to  reatoro  the  history  of  industry,  of  art,  and  of  civUiutioo  in 
ancient  Italy. 

The  study  of  ibe  larger  cotlccilona  of  Swiss  antiquities  gives  us 
kft  very  clear  impreaaion  of  the  wealth  of  the  lacustrine  populatioof^ 
rwpecially  of  the  period  known  as  the  6ne  bronze  ago.     ^Vo  sec  in  them 
universally  orideoces  of  abundant  n»ourcos,  and  Jn  no  caso  of  pov- 
erty.   Tli«  inhabitants  of  the  pal<\^tUg  had  at  ihvir  disposal  mechani- 
cal means,  probably  ntmpic,  but  suflicient  to  fix  in  the  ground  tbe  thou- 
sands and  tens  of  tlionsands  of  piles  on  which  they  built  their  villages^ 
Having  an  agriculture,  and  raising  cattle,  tliey  were  only  exceptionally 
obliged  to  have  roooane  for  food-snppliea  Io  tbe  more  primitive  art  of 
Ltlie  eha.sc     An  extensive  cominorrc  brought  thoni  metals,  amber,  gltu 
ilmtds,  and  worked  objects  of  foreign  origin.     A  pure  taate  raised  tbeir 
nrtisans  to  the  dignity  of  real  artiats.    Tbe  reader  who  observes  in  Dr. 
Gross's  platea  tbe  remarkable  elegance  of  the  deugns  of  arms,  of  tools 
and  om^imcnts  of  bronze,  and  of  pottvr^s  work,  like  thoM  ri-|irc«ent«d 
in  Ftg.  2  (Kos.  I,  3,  4,  and  10).  can  not  deny  that  tbe  eiviliaation  of 
the  Swiss  lake-dwellcni  vtan  rich  and  flourishing. 

Tbe  masa  of  metal  they  possened  was  considcrablo ;  aod,  having 

Ipegard  to  the  innumerable  pices  of  bronze  found  at  some  of  the  eta- 

nions,  I  believe  it  will  not  be  wrong  to  assert  that  in  proportion  to  tbe 

population  they  had  a  weight  of  bronze  at  their  disposal  nearly  equal 

'  to  tbe  weight  of  iron,  aside  from  the  heavy  castings  of  the  large  agri- 

fCultural  machines,  to  be  found  in  any  of  the  most  pronpnrouB  existing 

villages  of  tbe  country.     A  figure  will  give  an  idea  of  thU  abondanm 

and  richncea.     11.  Gross  has  made  an  account  of  the  branxu  pico« 


L  Snnm  (mrd-teadla  ulatlaa  ol  MOrbMH)- 

t.  OnsBHtcd  »«»-*n>pt  lAuTrmlrn. 
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Uken  from  the  Lakes  of  BiGnna  and  Xe[if<^biltel,  and  makes  the  nuoiba 
10,flOO,  more  than  h,Wi  of  wtiicli  an;  in  bis  oirn  collection. 

The  we^iltli  of  Uiv  ProLo-HvtviMians,  ax  Dr.  RroM  happily  calls  limn, 
so  insiiirvst  ia  tbu  bronie  age,  was  alao  as  real,  though  leM  cridcal, 
in  the  Hlone  age.  I  come  to  this  ooncIiuioQ  from  the  jires^-tx^e  in 
the  rains  of  thai  porio<t  of  »omo  classes  of  objocts  that  could  Xxxn 
reached  the  coantry  only  by  means  of  a  rcry  eatonsiTe  commetce. 
rAmbor  wa«  brooglil  to  them  from  tlw  sliorcs  of  tbc  Baltic  £«a,  asd 
(xuv  iitoim  of  very  precious  qualities,  from  uLluh  ibcy  made  their  cut- 
ting-tools, came  to  them  from'still  farther  ;  ocphrite,  a  handsome  MoDe^ 
clear,  green,  and  semi-trauEparcnt,  was  brou^bt  to  them  front  Ttulie- 
tan,  or  Southvm  Siberia ;  gray  jadc-stonc  came  from  Burmab  ;  and 
LeA^omf/uniVc,  a  black  stone  nith  yellow  Mnraks,  ako  probably  ramo 
rfrom  Asia,  but  from  bcdi  that  are  still  unknown.  Tbc  lake  period 
was  of  long  dunition,  and  included  the  whole  time  in  which  man  rote 
by  sucoesnivc  «lep!i  from  the  primitive  Btages  of  eivitization  in  ifhiob  he 
was  not  yet  acquainted  with  metals  to  the  higher  etagcs,  when  bs 
became  acquaintc<l  with  bronze  and  then  witli  iron.  Whatever  a  w 
lain  German  school  may  say  about  it,  the  exittence  of  u  bronze  aje 
intermediate  between  Uiu  atone  age  and  the  iron  age  is  dcmoaslmtcd. 
That  such  a  progressive  and  conlinuona  development  took  place  it 
proved  with  strong  evidence  from  the  archteological  study  of  the  prod- 
ucts of  human  industry,  and  appears  definitely  in  thu  study  of  tbo 
bones  of  animals  gathered  in  the  ruins  of  tbc  bkc-slations.  In  tbit 
rcspoct>  the  conclusions  of  M.  Studer  are  as  affirmative  and  dcmonstrs- 
tivii  us  wore  twenty  years  ago  those  of  U.  BQtiincyer. 

Dr.  Gross  dietinguishea  three  aaeeessivG  periods  in  the  stone  i^: 
A  primitive,  earlier  period,  making  a  poor  showing  of  coarse  potteries 
and  imperfectly  worked  stones,  with  no  nephrite  or  other  stones  of 
foreign  origin,  llie  station  of  Chavasnes,  near  I.a  Xeurcville.  is  rv 
garded  by  bim  as  the  tj^po  of  that  remote  ago.  A  socond  poriod  ex- 
hibita  the  civilixation  of  the  stono  age  in  all  its  glory.  The  stOM 
instruments  are  finely  cut,  exotic  stones  are  abundant,  and  the  potter's 
art  baa  reaclic<l  an  advanced  di'gree  of  perfection.  l.ocraa  and  Latri- 
gen  represent  this  age  on  the  I^ke  of  Uienne.  A  third  period  bears 
evidence  of  tlie  introduction  of  metals.  The  general  character  of  ths 
civilixation  remains  the  same  as  in  the  preceding  age,  with  tbc  game 
styles  of  pottery  and  the  same  abundance  of  atone  implements.  Bat 
the  first  tools  of  metal  have  been  importe<l.  At  Finels,  on  the  Lake  of 
Bienne,  we  find  copper  worked  in  a  manner  still  quite  primitive  ;  and 
at  MOrigen,  in  the  staUon  of  Les  Roseaux,  we  have  bronze  in  the  form 
of  very  simple  hatchets.  After  this  came  the  fine  age  of  hronxc,  with 
Its  magnificent  development  of  cirilixation  ;  tlien,  Uter,  iron  appeared. 
Bronze,  the  metal  chiefiy  in  use  in  the  finest  age  of  the  Uke  civili- 
ution,  is  not  indigenous,  \eitlicr  eo)>per  nor  tin,  tho  metals  wfaifb 
alloyed  with  each  other  in  proper  proportions  constitute  this  racial,  I* 
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foand  in  Uie  Swi&s  plain  nor  in  th«  Jara.  It  is  trae  that  copjwr  mia- 
erals  exist  in  ttotnc  of  tbe  vaUc/a  of  Ui«  AJp»,  but  it  \»  xery  probable 
ttiat  tbc  anvicnt  lakc-dwdlsn  rvovivud  ibo  metal  from  more  distant 
oooDtrin  wbcTO  Ibo  iniucs  were  mora  easily  worked.  Witb  rcspoct 
to  tin,  it  ij  at  any  rat«  certain  that  tb«  Dearest  beds  are  in  Saxony,  in 
Cornwall,  and  in  Spain.  It  haa  Iodj;  b«eu  debated  vhelber  tfaeoe 
metala,  tin,  copper,  and  broDi«,  were  brought  to  Switzerland  already 
worked,  or  were  cast  on  th«  spot ;  wbellier  thoro  was  a  local,  naUve 
iaduxtry,  or  tlio  nrnMi,  tnatraments,  and  ornonienU  were  brouglit,  hav- 
ing betn  already  wrought  out  in  forei;^  lands.  It  is  now  possible  to 
answer  the  <|aestion.  Some  of  tbo  articles  were  importiMi  already 
mannfacturcd,  for  tbey  evidently  exhibit  typ«*  of  furoign  industry. 
A  superb  TO*e  of  ca«  bronic  and  a  fibula  fmin  Cori-'eleltca,  on  tb» 
Lake  of  XenfeliAtrl,  are  prenerved  in  ibe  Aluseum  of  Laosaane,  Hut 
form  and  ornamentation  of  which  are  manifeetly  Scandinavian.  Other 
piecea,  tnore  numeroos,  recall  forms  of  tho  south  of  Franc«  or  of  Italy. 
On  tbo  other  band,  ingots  or  pigo  of  unworkcd  metal  ore  very  raro  in 
onr  (tndx.  There  wa»,  however,  oUo  a  local  industry  ;  and  the  lake- 
dwellers  knew  how  to  cast  and  hammer  bronze  in  tbeir  own  village*. 
We  have  proof  of  this  in  a  relatively  considerable  number  of  molds 
deposited  in  the  Swiss  mnsotinu,  among  others  at  Lausanne,  ai  tie* 
nevo,  and  in  I>r.  Gross's  collection.  In  the  plates  illustrating  the  last 
oollcdion  are  ligurctl  no  less  than  three  bronac  molds,  two  of  wblcb 
are  doable,  eight  clay  valves  or  fragments  of  molds,  and  seventeen 
molda  or  frafcments  in  molasso  (Fig.  S,  No.  ~).  Sometimes  one  of 
the  stone  molds  served  for  tho  casting  of  several  objects  ;  and  tho 
seventeen  molds  of  Dr.  Gross  contain  tho  matrices  for  seventy-two 
different  pieces.  Besides  the««  molds,  castings  of  bronze  hammcra, 
anvils,  shears,  and  punchi.-*,  complete  the  outfit  of  the  founder,  and 
demonftrate  that  his  industry  was  indeed  practiced  on  the  spot. 
Whether  the  fonnder  was  a  native,  and  established  whore  he  worked, 
or  whetlicr,  like  tbo  tinkers  of  oar  own  days,  he  was  a  foreigner  and  a 
wanderer,  is  a  4]nestion  to  which  a  dciinitc  answer  can  not  Iw  returned. 
— Trantlated/or  Ifu  Popular  Science  MontfUy/rom  La  Nahire. 
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Br  THOMAS  FOSTBB. 


ra. — THK  KVOHmOM    OF  CONDnCT. 


8  stmctnree  ar«  evolved,  so  are  tho  functions  which  atructnres 
mbsorve.     And  as  the  fonctjons  of  tbe  body  ore  evolved,  so 
ar«  those  comlunations  of  bodily  actions  evolved  which  wo  inelnde 
onder  th«  gcnenl  term  conduct. 
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We  MV  cooridering  tli«  fuRctioD*  of  the  body  itiMm  we  u«  b- 

qairing  ioto  sucb  actiona  of  the  various  vtrut^turvH  inli-rno)  nnd  oxter- 

nal  u  inrolve  internal  proceesea,  simple  or  complex.     But,  wiiva  wo 

begin  to  consider  combinations  of  actions  exteroally  manifested,  wo 

Lpro  dealing  with  ironduct — except  only  in  ibc  cue  of  such  aotioaa  as 

twn  independent  of  control. 

But  at  Ibe  outlet  of  the  eroluUon  of  conduct  even  tfai«  distinction 

ts  scarcely  to  be  recOKnized.    Kvery  eitenial  combination  of  actioBi 

is  in  the  lower  types  of  animal  life  a  part  of  conduct — at  lea^t  of  such 

conduct  as  is  poshible  in  tfae  lowest  orders  of  creaturvs.     Kvolnlton  of 

condnct  begins  with  the  gradnal  development  of  purpose  where  at  fint 

actions  were  random  and  aimlcM.    The  Amfftra  wanders  from  place 

Uo  pUoc,  not  by  tlic  aolion  of  limbs,  but  by  a  process  which  may  bo 

FMlled  diffluence.     In  so  doing  it  may  come  into  the  neigliborliood  of 

objects  Bl  to  form  its  food ;  these  it  tnwraps,  and  absorbing  what  is 

digestible  rejects  the  rest.    Or  iw  wanderings  may  lead  it  into  the 

way  of  some  croatnrc  by  which  it  is  itself  absorbed  and  digested. 

There  may  he  itomc.  litghe-r  law  thun  chnnoc  guiding  the  movenienU 

of  sucli  creatures ;  but  so  far  as  can  be  judged  this  lit  not  the  eaiC; 

In  other  words  tJiere  is  but  the  suspicion  of  something  like  conduct  in 

Lthe  actions  of  the  Amttba.     Among  other  creatures  belonging  to  the 

^ame  kingdom,  but  higher  in  type,  we  tind  actions  so  much  better 

adjusted,  that)  though  even  yet  wc  can  nut  recogntM  such  cvidenoo  of 

purpose  as  enables  us  to  d<u»ribe  their  actions  as  conduct,  wc  j-et  see 

in  their  adjuHtmciil  to  certain  ends  the  development  of  something  akin 

L(o  conduct.    Tlie  actions  seem  guided  by  what  mimic«  purpose  if  it  is 

'  not  purpose  itaelf . 

Now,  we  note  that  with  tho  improved  adjuHtment  of  actions  comes 
an  increase  in  the  average  duration  of  life,  or  mther  in  the  proportMs 
of  this  average  to  the  length  of^  life  possible  anumg  tbeee  sereral 
ereatures. 

So  when  we  pass  to  hif;her  and  bigfaer  orders  of  animals,  wo  find 
in  every  cas«  among  tho  lower  tyix-A  irregular  and  seemingly  purpow- 
lewi  actions,  while  among  the  higher  we  find  actions  better  adjusted 
to  the  KaTTx>uDdiDg8.  And,  again,  we  note  that,  where  the  combioatioa 
of  actional  or  what  we  may  now  call  the  conduct,  ia  not  adjusted  to 
ttbe  environment,  the  creatures'  obances  of  life  arc  small,  great  nam- 
pbera  dying  for  each  whoso  life  approaches  tbe  averse  dnratioo.  An 
Empntved  adjustment  of  conduct  to  environment  inereasea  tbe  chances 
of  sarviral,  many  attaining  and  aome  paaiung  tbe  average  of  longevity 
in  their  ])artiealar  type  or  order. 

Now,  straotttral  development  in  gnided  by  the  fitness  or  unStnna 

of  parttcolar  proportions  in  such  and  such  Ktmcturca  for  the  groat  life- 

■•tngglo  in  which  all  animal  life  is  conatantly  engaged  ;  and  lunctlonil 

Uevelopment  is  guided  by  the  eorraponding  fitneas  or  nnfitneaa  of  uch 

nnd  such  functional  activities.     Jnst  aa  certainly  tlic  development  of 
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eofldofit  in  all  orders  of  living  crcatares  ia  j{tuded  \>y  the  fllncs*  or 
nnfl(De«e  of  «neh  and  Hocfa  oombinatioiM  of  esMrnal  actions  for  the 
constant  Hfe-contcst, 

We  uiiglit  find  illastrationB  of  this  in  every  kingdom,  lub-lcing- 
doin,  order,  and  type,  of  animal  life.  Let  us,  however,  content  otir- 
•elvea  by  noting  it  in  muu. 

In  the  lower  races  of  man  as  at  present  existing,  and  in  still  greater 
degree  among  the  lower  races  when  the  human  race  as  a  whole  was 
lower,  we  sec  lUnt  the  adjustments  of  external  actions  to  uhiatn  food, 
to  prxtvide  shelter  against  animate  and  inanimate  enemies,  and  olber- 
«b»  to  support  or  to  defend  life,  are  imperfect  and  irrfgular.  Tba 
•ange  of  ibe  lowest  t^e  is  oonstantlj-  exposed  to  tho  risk  of  losing 
his  lifo  cither  through  hunger  or  cold,  or  through  sturin,  or  from  at- 
lacks  against  which  he  has  not  made  adequate  proviitioii.  Ho  neither 
foTMttM  nor  remembers,  and  bis  conduct  is  correspondingly  aimle«a 
and  irregular.  The  least  provident,  or  ratfari-  the  most  improvident, 
perish  in  greatest  numbers.  Hence  there  ia  an  evolution  of  conduct 
from  irregularity  and  airokMin<»s  by  slow  degrees  toward  tho  regular* 
ily  and  adaptation  of  aims  to  ends,  seen  in  advancing  eirilixation. 
Tbe  ill-adjaat«d  conduct  which  diminishes  tho  chances  of  life  dies  out 
ia  tbe  struggle  for  life,  to  make  way  for  tbe  better-adjusted  coniiiict 
by  which  the  chances  of  life  are  increased.  The  process  is  as  certain 
in  its  action  as  tbo  prom-ss  of  stntctitral  evolution,  In  either  jHuceas 
wo  see  multitudinous  individual  exceptions.  Luck  plays  its  part  in 
individuiU  cases ;  but  inexorable  law  claims  its  customary  rule  over 
averages.  In  the  long  ran  conduct  beat  adapted  and  adjtistn<l  to 
environment  is  developed  at  tho  expense  of  conduct  leas  suitable  to  the 
surroundings. 

With  man.  as  with  all  orders  of  snimaK  conduct  whicli  tends  to 
increase  the  duration  of  life  prevails  over  conduct  having  an  opposite 
tendency.  Wherefore,  remembering  the  ercr-varying  conditions  un- 
der whteb  life  ts  passed,  tbe  evolution  of  conduct  means  not  only  the 
development  of  well-adjusted  actions,  but  the  elaboration  of  conduct 
to  correspond  with  those  diverse  and  multitudinous  conditions. 

To  these  cans ideiat ions  we  may  add  that  tbe  evolution  of  conduct 
not  only  tends  necessarily  to  increased  length  of  lifo  (necessarily,  bo- 
canse  sbortening  of  life  means  tho  diminution  of  sueh  conduct  as 
tends  to  shorten  life),  but  it  rcsulis  in  increased  breadth  of  life,  and 
(in  the  highest  animal)  in  increased  depth  of  life  also.  It  is  manifest 
that,  in  the  elaboration  of  activities  by  which  length  of  life  is  increased, 
breadth  of  life  is  increased /ran' pajMu.  For  these  activities  maybe 
i^  to  contititufe  brt-ndth  of  life.  Passing  over  the  numerous  illuMtra- 
lions  which  might  l>c  drawn  from  tbo  lower  orders  of  animiil  life,  we 
rceogniae  tn  man  a  vast  bioraua  lo  the  breadth  of  life  as  we  pass 
from  the  limited  orders  of  activity  constituting  the  life  of  the  savage 
tttlbe  moltiplied  and  complex  activities  involved  in  civilized  life.     lo- 
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I  created  depth  of  li/e  wo  rocognize  onlf  (bnt  we  ri-cognixe  it  cleul;) 
in  tlifl  luodt  ftdTan«ecl  men  of  tbat  animal  which  not  only  Uiinka  and 
reasons  but  reBecta. 

Wo  lin<i,  then,  that  the  evolution  of  coiidnct  is  not  only  aoooin- 
I  {ULDiud  by  increased  fullness  of  life,  but  is  to  be  cotimated  by  fti»ch  in- 
|ereMC.  Wi:  do  not  »ay  that  that  conduct  is  good  in  relation  to  lite 
IJudiTidual  which  increaM^s  and  that  conduct  bad  which  diminisbce  tiw 
KfuUneu  of  individual  life  in  the  individual  We  lutMrt,  for  the  pnMSlt 
only  what  obeervation  iibow>— that  conduct  of  the  fonntrr  kiyd  b 
Lf&vored  (other  thiiiga  ctjnxt),  luid  therefore  developed,  in  the  life- 
n^truggle,  while  conduct  of  tfa«  latter  sort  tends  to  disappear  <■  ctoU* 
tioD  proceeds. 

Thtiti  far  we  have  only  considered  conduct  in  relation  to  individu) 
lifa  Wc  hare  still  to  ooosider  the  evolution  of  conduct  as  related  to 
tbe  life  of  the  trpeciea. 

In  considering  tbo  evolution  of  Btnieturea  and  fnnctionK  we  bafft 
not  only  to  consider  tho  tofluenoe  of  the  stmijxle  for  ioidTidital  exist- 
ence, but  also  the  cfTovte  of  the  contest  in  which  each  race  as  a  wboU 
is  engaged— and  to  do  this  wo  have  to  consider,  fint,  those  ctnmiD- 
stanoe*  whicb  affect  the  propagation  of  the  race  ;  ucondly,  tho  fehaion 
of  tbe  individual*  of  the  race  to  their  f<^!owa  ;  thirdly,  tliu  rclatioosof 
tho  race  as  a  whole  to  other  races.  Something  akin  to  this  must  be 
done  in  considering  tbo  evolution  of  conduct.  \Se  have  seen  how 
modes  of  condnot  which  faror  the  continued  existence  of  tbe  individa- 
al  are  developed  at  tbe  expense  of  modes  of  conduct  having  an  oppo- 
site tendency.  These  la«l  die  out,  because  tho  individuals  of  tbe  ra« 
who  act  in  these  ways  die  out.  But  it  is  obvious  that  conduct  will  be 
icqiially  apt  to  die  oat  which  tends  to  prevent  or  limit  the  adeqiule 
'renewal  of  the  race  from  generation  to  generation.  It  is  equally  ob- 
vioua  that  whatever  conduct  causes  contests  (whether  for  life  or  sub- 
sistence) within  tbe  race  or  species,  tends  to  tho  eliiuination  of  mem- 
bem  of  tbe  race,  and  so  diminishes  tho  chanocs  of  the  race  in  the 
struggle  for  existence  with  other  races.  Lastly,  the  relations  of  a  race 
to  surrounding  races  are  manifently  of  important  in  the  evolution  of 
conduct,  Mieing  that  conduct  will  equally  tend  to  bo  diminished 
whether  it  is  unfavorable  to  the  existence  of  tbe  race  in  which  it  is 
preralcnt,  or  simply  unfarorable  to  the  Miparato  exurtence  of  an  indi- 
vidual member  of  tho  race. 

Kow,  with  regard  to  conduct  affecting  tbo  propagation  of  arace^ 
we  find  that,  like  conduct  aHeeting  individual  life,  it  has  been  devel- 
oped from  what  can  hardly  be  called  conduct  at  all  in  the  lowest 
grades  of  life  to  fully  developed  conduct,  witli  elaborate  adapUtion  of 
■neaas  to  ends  in  the  highest.  In  the  lowest  forms  of  life,  propagation 
proceeds  by  mere  division  and  subdivision,  not  depending  so  far  as  can 
be  judged  on  any  power  of  controlling  the  process,  which  suoh  croat- 
how  ouy  poasesL    In  fact,  tbe  Hvtowa  multiply  by  dividing.    We 
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have  to  pajs  oror  laanj'  grades  of  life  before  we  reach  suelt  iiD]>crr<!ot 
care  for  propaj^Uoa  of  the  race  as  we  find  among  those  orders  of  Hah 
ia  which  the  male  kccjifl  n-a(ch  and  ward  over  the  cgg«.  Still  higher 
nmst  wo  pass  bufore  we  find  anj  traoc  of  affection  for  tlio  young,  and 
higbor  ytt  before  wt<  .see  care  given  to  foed  and  protcot  and  kvn'p  the 
young  tUl  ibuy  are  able  to  provide  for  themselves. 

This  brings  us  in  fact  very  near  to  tho  human  ract>,  which,  in  ita 
lowest  races,  is  di»tingui«hed  from  other  animals  cbiofly  l>y  the  length 
of  time  during  which  it  feeds,  protect*,  ami  trains  iu  young,  lo  the 
higbcr  linmnn  races  all  those  processes  are  oouducted  with  (;reat«r  uure 
and  clatwration  ;  more  varied  iraots  are  considered  and  attended  to, 
more  elaborately  varied  means  are  used  for  the  puqiosu.  It  is  easily 
•Mil  bow  such  conduct  by  aiding  the  development  of  tliv  lacv  kids  the 
ckfelopment  of  tlio  conduct  itaelf  by  which  that  result  is  favored. 
Among  those  ntvinben  of  a  race  in  wlioni  tlto  proper  raoe-propagatJng 
oooduct  ia  not  adequately  shown,  propagation  proceeds  less  effectivaly 
—which  ia  the  same  as  eaying  that,  relatively,  eucb  conduct  itself  most 
be  diminishing. 

Thia  conclusion  is  not  ineonsistent,  as  at  first  sight  it  might  appear, 
vith  the  fact  thut  mere  numerical  incrcAae  of  propagation,  though  it 
meaiM  incrcaM  in  <]uaiitity  of  life,  in  not  always  or  even  generally  a 
proof  of  tbo  growth  of  the  race  ia  what  may  bo  called  race- vitality. 
Here  aa  elaowhere  adaptation  of  means  to  ends  baa  to  be  conudered, 
and  (hat  kind  of  conduct  by  which  such  adaptation  is  secured  has  the 
beat  chances  of  dovclopmcnt  in  the  long  run.  I^t  us,  for  instance, 
take  an  illustration  from  civilized  life :  An  early  marriage  between  two 
persona,  carvlcsa  alike  of  jirescnt  duties  aiti  future  difficulties,  seems  at 
first  to  tend  directly  to  the  increase  of  carelessness  and  thoughtless- 
ness ;  for  from  such  a  union  there  will  probably  oorae  into  ezistence 
more  than  the  average  number  of  offspring,  repeating  in  greater  or 
leas  degree  the  weak  charactois  of  their  parents  :  the  totality  of  life 
elianGt«rued  by  undesirable  qualitioA  and  conduct  will  thus  bo  in> 
oreued,  and  increased  in  a  greater  ratio  than  the  totality  of  prudent, 
Haady,  and  thoughtful  life,  Ly  a  woll-condidercd  union  and  well-judged 
oondoct  thereafter.  Yet  in  the  long  run  the  remit  proves  usually 
otberwiaie.  (We  consider  only  average  results.)  'Jlie  larger  number  of 
offspring  of  inferior  qualities  receive  less  care  and  inferior  training  ;  so 
that  for  them  there  is  greater  probability  either  of  early  death  or  of  do- 
factive  adult  life.  The  parents  suffer  aNo  in  the  struggle  thus  brought 
OB  ibem,  for  which  they  are  ill-fitted.  A  diminished  amount  of  life  is 
likaly  10  remit,  aud  (taking  the  average  of  many  case^)  probably  does 
remit ;  while  oeriainly  there  is  diminished  life-quality.  Hence  results 
a  correspondingly  diminished  amount  and  influence  of  the  inferior 
kind  of  conduct  shown  by  thoughtlcMncss  or  carvlcasnen  about  life's 
duties.  On  the  other  hand,  the  well-judged  and  not  too  hasty  union 
of  two  care-taking  persons,  though  it  may  add  a  anialler  jambgr_^ 
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individaal  UroA  to  tbfi  life  of  the  nice,  add*  better  and  more  endnriBq 
life,  life  more  likely  to  tnaintAin  and  Auatain  tbe  qiuilitics  of  the  \ai- 
enu,  giving  tberofore  to  these  qualities  in  tbe  nca  at  once  more  nu- 
bility and  wider  influoRoc.  In  other  words,  the  qoslitica  1>eAi  miuii 
for  the  propcgstlon  of  tlio  rxue^t:,  and  bi-Nt  Knitod  for  the  race,  will  ca 
tbe  averagA  be  develope<l,  wbile  qualiUes  having  opposite  tendeocieR 
will  either  be  eliminated,  or  tbougb  ibey  may  remain  wiU  occurs 
1  lower  place  and  have  diminished  influenee  on  tbe  fortunes  of  the  race 
'  ^a  oircuiastancc  tending  of  itself  etill  farther  to  their  CTcnttul  dtm^ 
nation. 

But,  within  a  moo  and  in  the  rctation*  of  tlic  rare  to  other  ■wxt^ 
tbere  are  causes  which  Influenco  tbe  evolution  of  condnct.  Metnbett 
Lof  s  race  fight  out  the  contest  for  existence  not  alone  but  more  w 
rleas  in  the  presence  of  their  fellows  and  in  the  presence  of  nu-mbcn  of 
otlier  raccM.  Racli  individaal  in  providing  for  hia  own  want*  or  Ua 
his  own  defoniw  afTcets  more  or  Icm  otbcn,  either  of  his  own  race  «f 
of  other  race:*,  in  llieir  cfTorlK  to  defend  or  iiu«uin  iheir  liTea.  Vetv 
often,  as  Mr.  Herbert  Spencer  qnaintly  puts  it,  "a  suoccMfal  adjut' 
ment  by  one  creature  involves  an  unsuccessful  ad  juslmcnl  made  by 
another  crcatort*,  either  of  the  same  kind  or  of  a  different  kind."  The 
lion  and  the  Iiimb,  for  ingunce,  already  anticipate  the  millennltira ; 
but  tbe  lion  ndjuHtji  mntt^TM  tio  much  more  sncocKsfully  tban  tbe  luab 
as  to  talio  tbe  ont^ide  place  ;  tho  lamb  liu  down  with  tbe  lion,  but — 
inside.  Among  all  races,  hcrbivorona  as  well  as  carnivorous,  similar 
relations  exist.  The  more  vigoroas  get  tbe  better  food,  food  wbkb 
tbo  n-CT.ker  contend  for  in  vain  or  have  to  resign,  when  obtained,  to 
atipcrior  strcnglh.  Within  one  and  thetameraoe  there  is  still  tbe  name 
law.  The  slrongcr  monopolize,  if  tliey  can,  tho  fc«ding-grounds  of 
the  race.  The  weaker,  wbclbcr  originally  no,  or  Iweome  sotbrongb 
age  or  dise-ise,  succumb  in  greater  numbers  than  tbe  stronger  in  the 
itmggle  for  existence.  Only,  while  tho  death  of  those  weak  tbron^ 
<  Age  docs  not  affect  the  evolution  of  tlio  race,  the  p^reater  mortalitj 
I  among  tliOM  originally  weaker  Uiao  the  rert  modifies  tbe  race-qiiali^ 
ties. 

In  these  contests  conduct  plays  an  important  p«n.  CnDocessary 
contests  involve  unnecessary  risks.  Tbat  conduct  must  prevail  best 
lJd  tho  long  mn,  and  therefore  that  conduct  ma«t  eventually  be  evolved 
ruid  developed,  by  which  ailjuMraents  for  tlw  advantage  of  one  creat- 
nre  do  not  needlessly  interfere  with  adjustments  for  tbo  advantage  of 
other  creatures.  If  we  imagine  a  oaniivoroua  animal  carefully  limit- 
ing his  search  for  animal  food  to  his  roquirements,  not  billing  wbon 
there  was  no  occasion,  and  keeping  carefully  all  food  be  bad  once 
obtjiii>c<!.  we  see  that  his  chances  in  the  life-struggle  would  be  botlcr 
than  thoso  of  a  carnivore  of  the  saoM  race  who  killed  whenever  he 
got  tbe  chance.  It  woiiM  he  more  tbe  intermit  of  other  creatures  (as 
for  instAnoe  those  who  wanted  tbe  same  sort  of  food)  to  oliaunatv 
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the  carniTore  of  tli«  Utter  sort,  tbau  to  remove  tbo  more  pradont 
mvmWrof  tho  rac«.  In  the  loop;  ruo  thia  woald  lell  efcn  among  the 
torcr  antin%l!i.  But,  a»  wo  approach  tho  i-olations  of  m^n  to  meo  and 
men  to  auimalM,  wc  sec  moru  ol>viou.sljF  Itow  conduct  in  vhich  ttio  in- 
terests or  the  wants  of  others  arc  coiuiidorvd  in  Hafer  iu  ihu  loitg  run, 
more  (^0Dd^cive  (id  hundreds  of  ways  more  or  leas  oomplcx)  tu  pro- 
lon^fd  existence,  than  conduct  in  which  those  iDtensIs  and  wauta  are 
n«glect«d.  Hence  thora  will  bo  a  tendency,  acting  slou-ly  but  surely, 
to  tliD  cvolation  of  conduct  of  (he  former  kind.  Moro  of  tbo»c  wliose 
conduct  is  of  tliat  character,  or  iipproiichiM  tliat  character,  wil!  tiur- 
Tive  in  each  geDcration,  than  of  ihodte  whose  conduct  is  of  an  opposite 
character.  The  difference  may  be  alight,  and  tlierefore  tho  effect  in 
a  ainglo  geiHiratioD.  or  even  id  eeToral,  may  also  be  alight ;  but  tn  the 
long  run  the  law  must  tclL  Conduct  of  tho  sort  Icaat  adrntitageous 
will  tend  to  diet  oui,  bvcauM  thoao  showing  it  will  bavo  relatively  infe- 
rior life-chances. 

Mr.  Spencer  scents  to  me  Co  learo  his  argument  a  liltlo  incomplete 
^st  here.  For,  though  be  shows  that  conduct  avoiding  barm  to 
othere,  in  all  races,  mtiat  t«nd  to  make  tbo  totality  of  life  larijer,  this 
in  reality  is  insaflUctont.  lie  is  dealing  with  the  evolution  of  conduct. 
Now,  to  take  a  concroM  example,  those  of  thu  hawk  tribe  who  left 
little  birds  alone,  except  wlii^n  thi-y  hn<l  no  other  way  to  keep  them- 
selves alive  but  by  caplnrjug  aud  killing  them,  would  help  to  increase 
the  totality  of  life,  by  leaving  more  birds  to  propagate  their  kind  than 
would  be  left  if  a  more  wholesale  slaughter  were  carried  otil.  But 
this  of  itAclf  would  not  lend  to  develop  that  modonUion  of  bawk 
character  which  we  have  imagined.  The  creatures  hi'lpcd  in  the  life- 
atmggle  would  not  bo  the  hawks  (so  far  as  this  particular  increase  in 
the  totality  of  life  was  concerned),  but  the  small  biida  ;  and  tho  only 
kind  of  moderation  or  consideratencas  enoouraged  would  be  shown  in 
_a  lessening  of  that  extreme  diffidence,  that  desire  to  withdraw  them- 
tlves  wholly  from  hawk  society,  which  wo  reco^iic  among  small 
birds.  But  if  it  be  shown  that  the  more  wildly  rapacious  hawks  stand 
a  greater  chance  of  being  destroyed  tlian  those  of  a  more  moderate 
character,  then  wc  see  that  such  moderation  and  steadiness  of  charac- 
pr  an  likely  to  be  developed  and  finally  established  as  a  character- 
tie  of  Ifae  more  enduring  races  of  hawks.  And  nmilsrly  in  other 
icb  cases. 
It  is,  however,  in  the  development  of  conduct  in  tho  higher  races 
only,  that  this  comparatively  elaborate  law  of  evolution  is  dearly  reo- 
lizcd.  Among  sarago  races  wo  stiil  seo  apparent  exceptions  to 
be  operation  of  the  rule.  Individuala  and  elaxsi.'a  and  races  dlstJn- 
"guiahed  by  ferocity  and  ullcr  disreganl  of  tho  "adjustments"  of 
others,  whether  of  their  own  raco  or  of  different  racea,  «em  to  thrive 
well  enough,  better  even  than  the  more  moderate  and  considerate. 
FoTDefl  really  arc  at  work  tending  to  eltminate  the  more  violent  and 
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greedy  ;  btrt  tbi^jr  ar«  not  obvioaa.  As  toatXf  adrances,  bowevec, 
even  this  Heeraing  Hoocess  of  the  npAcioiubfoaDd  todiininiefa,tb(n^ 
yet  tb«re  baa  been  no  rvx  or  society  from  wbieb  it  \aa  been  tctii' 
lly  diminated.  Condnct  wfaicb  is  imperfect,  cumluct  chnntctcrtitti 
by  aatflgoninm  bctwwn  groope  and  aatagonimta  between  moalKn 
of  the  Mine  group,  tends  to  be  more  and  more  reduced  in  amoant,  bj 
tbe  failure  or  by  the  elimination  of  those  who  exbiUt  aocb  ooDdnct. 
i'What  is  retarded  u  (gallant  daring  in  one  generatioa  b  acoraed  » 
ferocity  in  a  later  one,  resisted  ns  rapacioua  wrong-doing  yet  later, 
and  taKtr  Rtill  \%  eliminated  either  by  death  or  nearly  as  effecttuD]) 
(wl>cn  indirect  as  well  as  direct  oofuequencea  are  consdered)  by  iia- 
prisonmenL* 

As  violence  dies  ont,  and  as  war  dimini.ilicA— which  oraalty  is  Iral 
Ttolence  manifested  on  a  larger  acolc — the  kind  of  condnct  lowvd 
which  prooeiaes  of  evolution  appear  to  lend,  *'  that  perfect  adjnstmoal 
of  acis  to  ends  in  maintaining  indiyidnal  life  and  rearing;  Dewinifi- 
riduaU,  whirh  ta  effected  by  each  withoat  hindering  others  ftom  effect- 
ing like  perfect  adjnstmonts,"  will  bo  approached.  How  nearly  it  will 
over  bo  attained  by  any  human  race — pi/«  soA*.' 

One  further  consideration,  and  we  have  done  with  the  eroliillee 

of  conduct,  the  right  understanding  of  which  is  essential  to  the  sciea- 

tific  study  of  conduct.    The  members  of  a  society,  while  attendii^  to 

adjustmenta  necessary  for  their  wants  or  inleTosts,  may  not  merdy 

Jtaro  others  free  to  make  their  iidjuKtmcnIx  aluo,  bal  may  help  then 

tin  so  doing.    It  is  very  obvious  that  conduct  thna  directed  mast  tend 

|to  be  developed.     As  Mr.  Spencer  says,  such  conduct  facilitates  the 

[making  of  adjustmenta  by  each,  and  so  increases  the  toulity  of  tlie 

ladjufitmonta  made,  and  serves  to  render  the  lirc«  of  ntl  more  compleU^ 

But  be:<ide8  this  (aj«  he  should  aim  have  shown,  since  it  is  an  eaaential 

part  of  the  evolution  argument),  it  tends  to  its  own  increase:  fof) 

being  es»entiatly  mutgal,  conduct  of  this  kind  is  a  favorable  factor  in 

the  life-struggle. 

Wg  hare  next  to  oonndcr  what,  seeing  thua  the  laws  according  to 
rwhicb  conduct  ia  ovolred,  we  arc  to  regard  as  good  conduct  and  bad 
eonduct. 


*Uui]r  oredodE  tlio  bearing;  of  tiBprisoaimnl  on  Iho  srolulioa  ol  oondoali— tis  is- 
Buonw  ("hm  long  lertoi  tro  congiiloroil)  tn  diiaaoishlaK  (lie  nuaaeriosl  fawieaMi  sf 
piTlIeuUr  ifpM  <A.  ditncier,  lud  tbuvfon  !a  dimbitUing  Uio  qoutlijr  of  inninlu 
brms  of  oonditct. 
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FEMALE  EDUCATION  FROM  A  MEDICAL  POINT  OP 

VIEW* 

Br  T.  B.  CLOtlSTON,  1C.D. 

AS  tfa«  reaalt  of  my  inqairics  xmoog  pupils  and  teachers  in  tho 
adranced  ecIiooIs  for  yonng  ladies.  1  tind  that  about  Gvo  or  six 
booiv  of  actual  Mhool-vork,  and  from  two  to  four  tioursi  of  prcjuntion 
st  ttomr,  may  bu  lalccn  as  th«  time  tbat  is  eacli  day  occupied  in  educa- 
tion. Many  of  ibe  ambilious,  clever  girls,  in  order  to  take  liiRh  places 
anti  prixeR,  work  far  longer  than  tho  time  I  have  mciitionci]  in  prcpar- 
lag  at  bome,  espeeially  if  tbe  mneieal  practicing  in  taken  into  account. 
At  certain  times  of  the  year,  before  examination,  some  of  these  girls  will 
work  twelve  and  fourUien  honm  a  day,  and  take  no  czercific  to  speak 
of,  and  but  little  fresh  air.  For  those  who  attend  the  day-schools  a 
•omowbat  solemn  walk  to  and  from  school  is  the  chief  means  the  body 
baa  of  keeping  healthy  at  all.  To  satisfy  tho  requirements  of  tho 
brain,  and  the  lilogd,  and  tho  musclox,  and  tbe  digestion,  and  the  du- 
trition,  and  llie  gtneral  growth,  we  have  a  girl  getting  up  at  (even 
o'clock  in  the  dark  winter  morning,  drowning,  eating  a  liasty  breakfast 
(»  if  that  was  a  secondary  matter  tliat  was  too  nnimportant  to  waste 
much  time  over),  having  a  revise  of  some  special  subject  learned  tbe 
night  before,  walking  to  whool  in  perhaps  thinxolcd  boot*,  ami  doing 
tbe  meet  pbyMologically  profitable  tiling  of  the  day  in  the  chat  and 
gossip  on  iho  way.  Sebool  and  lesnoiut  from  nine  o'clock  till  two  or 
three,  or  four  often,  in  questionably  aired,  overheated,  and  dull  class- 
rooma,  witb  not  a  bright  bit  of  paint  or  color  in  them  to  countt-raet  tbe 
sunless  gloom  of  our  i^oteh  winter  weather.  Who  ever  saw  a  claM- 
room  in  a  school  wliere  larte  bad  been  exercised  in  the  decoration  and 
punting  ?  In  my  opinion  our  scbool-roomK  should  be  made  at  least 
as  nice  as  our  drawing-rooms,  llien  the  walk  home,  a  hurried  dinner, 
a  little  rest,  and  to  work  till  nine  or  ten  o'clock  at  night  in  ga.'f-light. 
That  is  tlto  wort  of  life,  and  these  are'  the  co»<tition(i,  under  which  we 
espc«t  Dot  only  prodigies  of  learning  in  all  the  sciences,  but  sweet 
tempera  and  sweetly  beallhfui  bodies  to  be  developed.  That  is  the 
actual  treatment  to  which  thousands  of  onr  girls  are  snbjectcd  during 
the  mo«t  momenlous  period  of  their  lives,  physiologically  ;  when  tho 
growth  of  tbe  body  is  being  completed,  it»  symmetry  and  pfrrfection 
are  being  reached,  when  the  latent  energies  for  a  life's  work  are  being 
or  sbonld  he  accumulating,  and  when  a  certain  amonnt  of  joy  and  fun 
and  play  ia  Nature's  beet  aid  to  health  of  body  and  mind. 

There  is  another  diss  of  young  women  who  bare  even  a  harder  lot 
Ed  numy  cases,  »ud  these  are  tlic  pupit-tcacbcrs  in  the  board>school& 

*  The  Mdocd  of  two  Uclurtt  datlTtrad  tit  tb«  PUIowphlcAl  InRUluiOD  of  Ettinbargh, 
N«iintMr,  ISSl 
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Tbeir  work  \%,  in  ftome  cues,  simply  eootinuoiia  all  duy,  Mtil  port  of  ii 
is  irksome,  aniDleTcating  drudgi-ry  ;  their  komee  are  ofUMi  far  Innt 
■  bedn^  ebeerful,  and  tbcir  food  far  from  beini;  very  abondauL  1  ka«« 
[is  *  fact  that  the  lives  of  some  of  onr  fcmalo  piipil-teacUeni  are  neh 
Kkat  as  meUnchoIy  a  "Song  of  tbo  Svhool "  coald  bo  sung  of  them  w 
EHood's  "  Song  of  the  Sbirt." 

In  botk  iheHc  case*— tli«  scholars  in  the  bigber  das*  of  gtrU'  M-booh 
tuid  tbo  female  pupil-teacbers — tbe  range  of  Bobjecta  to  be  leaned  a 
'the  same  time  is  often  cnormoos.  Six,  E«vcn,  «igbt,  nine,  and  tna 
t«D  difforant  BubjeiMs,  all  being  Icamod  at  once,  ia  no  uncomraon  thing! 
I  am  glad  to  say  that  Uiia  i»  being  corrected  in  tbo  br^  scluwls,  nu) 
only  fotir  or  five  Hubjeota  are  allowed  to  be  taught  at  tbo  aaniD  tlaa 
This  is  Miroly  enough. 

If  I  bad  a  Hchool  to  eonstnict  on  ideal  principles,  1  sboald  hare  ii 
placed  on  tbe  nortk  side  of  a  largo  space  of  ground.  I  sbould  bave  ii 
one  Btory  only,  and  every  class-room  lofty,  and  with  roof-Ugbta  to  1st 
in  as  inucb  aa  po«aiblo  of  our  scanty  Scotch  Hunligbt.  I  ehoald  bin 
tbo  watts  of  tlic  ctass-room  painted  In  light,  cheerful,  txttcfnl  colors,  I* 
produoc  a  cheering  cITeet  on  the  minds  of  the  pupils.  I  Hhould  ksTC 
big,  open  fireplaoca  to  cheer  and  to  ventilate  tbe  rooms.  I  abonU 
Lbave,  as  an  es^ntial  adjunct,  a  great  room,  where  gymnaslica,  ron^ 
ing,  dancing,  and  play  should  all  have  full  scope,  when  tbe  weather 
did  not  admit  of  the  girls  going  out.  I  sliould  not  restrain  romping 
and  play,  even  in  girls  of  eighteen,  between  classes;  Girls  betweca 
thirteen  and  twenty  will  romp  well,  if  they  are  in  health,  and  Ihere  b 
no  preeaure  put  on  them  that  it  is  not  tbe  thing  for  them  to  do.  I 
ahonld  not  have  more  than  four  hours  of  good  hard  work  at  school 
and  two  of  preparation  at  home.  The  fact  is,  that  our  scholars  loie 
the  bcQolit  for  their  health  of  ttic  hc«t  part  of  our  Scotch  winter  dsjfi, 
the  forenoon,  when  we  xometinics  have  both  suDsbine  and  dryness  ia 
tbo  air.     By  llic  time  school  is  over,  the  day  is  done. 

One  of  tbe  practices  most  energetically  relied  on  in  the  higher  clsM 
of  girls'  schools  is  that  of  the  competition  of  one  scholar  with  another. 
In  some  of  tlicin  this  competition  is  icrrific.  It  exU-ndA  tn  every  sub- 
jeot ;  it  beoomes  ho  keen  as  to  put  each  girl  who  is  in  the  fDreaxMl 
rank  in  a  fever-beat  of  emulation  before  tbe  examinations,  in  soma 
cases  it  ovennnHters  every  other  feelinf^  for  tbe  time  being.  No  doubt, 
from  the  i«hoolniaster'a  point  of  riow,  it  is  the  very  thing  he  waota 
In  his  professional  enthusiasm  tic  aims  at  tho  highest  mental  resok. 
lie  is  not  professionally  interested  in  the  bcnltb  or  the  apeclal  nortom 
constitution  of  his  girls  ;  he  does  not  regard  tltem  aa  each  one  a  raedie^ 
L  psychological  entity  and  problem.  I  don't  say  this  by  way  of  to- 
proacb.  All  good  men  try  to  attain  tbe  higbeEt  dmuU  in  thcrir  special 
departments.  The  educator  has  no  mcmns  of  knowing  th«  coDstitntiaB 
and  hcreditiiry  w^nknegs  of  his  girls — thai  the  mother  of  ono  died  of 
L  consumption,  that  the  fattier  of  another  was  insane,  that  neuralgia  B 
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litary  in  tbe  family  of  a  third,  that  odd  bss  bwn  norroos,  another 
nil  couxiiluons  when  a  bahj^,  lUioUier  hiut  bwii  thrx'iitvnvd  with  wat«r 
\  the  head,  «tc.  Hut  own  education  an>I  training  have  not  taught 
in  to  Dotico  or  know  the  meaning;  of  narrow  chests,  or  great  tliin> 
BBS,  or  i(too|Mng  aboulden^  or  very  big  headi),  or  quick,  jerky  move- 
wobs  or  dilated  papib,  or  want  of  appetite,  or  hcadat-bes,  or  irrila- 
Itity,  arbaok-achra,ordi)iiD«linatioQ  to  bodily  exertion.  Bat  all  tJiese 
kings  exiiit  in  abuDclutM  in  every  big  school,  am]  tlio  girls  handi- 
ipped  in  that  way  are  set  into  competition  with  those  who  are  strong 
Dd  froo  from  riidca.  It  is  tlie  most  nervous,  cxciuble,  and  highly 
LruDg  girla  who  ibrow  themselve*  ioto  th«  school  competition  moAt 
nnly.  And  tbey,  of  coarse,  are  just  tltv  most  liable  to  b«  injured  by 
.  All  good  observers  say  the  intensity  of  feeling  displayed  in  girls' 
Dinpetitioits  is  greater  than  among  lad*,  and  that  titere  is  far  more 
pt  lo  artse  a  pcrnonal  animus^  Oirls  don't  take  a  beating  so  quietly 
t  boys.  Tlieir  moral  conatilution,  while  in  iM>me  ways  stronger  than 
liat  of  Imys,  especially  at  thai  age,  suffers  more  from  any  disturbing 
koac.  The  whole  thing  takes  greater  hold  of  them — is  more  real.  It 
)  more  boys*  natnre  to  fight  tuid  forget,  and  tako  defeat  calmly. 
tirls,  I  believe,  suffer,  wl>en  (he  competition  in  schools  is  loo  keen,  in 
heir  (en^leniess  of  feeling  and  in  tbcir  charily.  Tliey  tend  to  aitrib- 
te  anfairneM  of  motive  to  their  teaohers  far  more  than  boyit,  just 
«cauae  their  affective  nature  is  and  should  be  stronger  titan  tlieir  rea- 
Mting  power,  A  man's  idea  of  the  perfection  of  feminiue  natnre  ia, 
liftt  it  always  has  somo  self-denial  and  much  generosity  in  it.  Now, 
bese  keen  school  compctiiiona  admit  in  ilieory  of  no  snch  notions  of 
elf-denial  or  geiiero^ty,  though  both  are  common  enough  in  individ- 
al  vaiicJi.  An  ideal  woman  should  rejoice  as  much  in  sympathy  with 
lie  winner  of  the  first  place  as  if  she  bad  won  it  bemelf.  Men  cer- 
unly  don't,  in  their  hearts,  like  to  see  girls  competing  keenly  witb 
ach  other  for  anything. 

Voung  women  at  adolescence  arc  apt  to  have  in  targe  degree  the 
rminiue  power  of  taking  it  out  of  tbemaelvcH  for  a  lim<-,  more  than 
liey  are  able  to  bear  for  long.  It  ia  this  power  which  enabled  a  mother 
»  watch  a  sick  child  for  weeks  without  almost  any  sleep,  and  without 
eeling  much  Mnie  of  fatigue  at  the  time.  Now,  when  this  power  ia 
aJled  «j)  for  months  for  such  a  purpmc  W  school  compelilion— tli4 
■i^gM  being  stimulated  by  rivalry  with  others,  and  by  the  enthtun- 
Kof  that  age  during  a  period  of  life  when  the  body  is  undeveloped, 
H^ontd  be  rapidly  growing,  and  all  these  functions  and  facallies 
utnring — it  \*  perverted  from  tlic  real  use  that  Natnre  meant  it  for, 
nd  the  re«ulu  can  not  fail  to  t>e  bat].    At  that  age  girls  arc  not  only 

liualastic  in  perception  and  re<reption,  but  they  are  often  very  con- 

llious,  and  apply  their  ideas  of  right  and  wrong  to  things  that 
no  etbieal  relationship.    They  arc,  in  fact,  hyper>«on»cientiouB, 

L  make  tberaselTes  unhappy  atfout  school  deficicoeics,  for  which 
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Uiey  are  not  in  the  IcMt  rvsponubk.     I  liare  known  girls  cry  bitH^ 

because  an  accident  or  headache  prevented  them  [ir(.-|iarin|;  ibnrlfl 

tons  for  tJic  momtw,  and  blame  themselves  eeTerely  ftbuut  it.    uV 

not  uncommon  for  our  Scotch  girls,  at  Inurt,  to  think  it  is  some  d(Rfi^ 

tJon  of  duty  an<]  Kin  on  tJicir  part  that  prttvcnt*  thpm  from  attainilB 

hi{i;h  place  at  school,     llio  whole  proeeKH  of  education,  us  it  i-Hl^B 

eotne  schools,  with  its  competition,  long  boaK  of  work,  short  bcnii>^ 

recKMion,  cDthusia^m  for  work,  and  conacientiousneaa  to  the  <l«ia|rf 

it,  takes  up  all  ibo  STailablc  energy  of  llui  girl.    Tbere  is  Utile  left  (* 

t  joyous  feeling  and  enjoyment  of  life  for  itn  own  Mike.     The  M>iirm  4 

'  vit«l  en<-rg}-  [n  the  brain  are  not  Hufllciently  n-plciitehed   by  &»fa  alt 

and  iXvi  frolic  natural  to  the  age.     Ulood  is  not  formnd  in  ntffirictf 

amoont,  and  pale  cheeks  and  fiabbr  museles  are  the  nuiuli.    ■■■ 

can  not  get  mat«rUI  and  force  to  build  up  the  form  towanl 

wofnan's  ideal,  and,  therefore,  personal  beauty  and  grace  of  movcBOl 

I  are  not  aitaiiiiKl  to  tltc  extent  tlwy  should  bu.    Ah  for  a  storr  of  W- 

[  ergy  being  laid  np,  aa  it  should  he  at  that  age:,  for  the  fntnn^  (o 

f  woman's  work  of  the  future,   for  motherhood,  for   the  ra<'e  of  tfce 

f nitire,  how  ran  it  be,  when  every  available  energy  is  taken  uji  in  tkii 

educative  proeees  ? 

The  method B  of  educAtion  iiro  nowadays  made  far  more  )' 

for  a  pupil  than  ihey  were  formerly.     Every  art  and  devir. 

I  Adopted  to  make  it  attractive  and  interesting,    lliat,  no  diiiilii,  ia  ia 

'  the  right  direction,  and  it  has  resulted  from  a  closer  study  of  the  mni- 

tal  nature  of  pnpils.     But  it  is  attended  with  this  danger,  that,  beini 

more  attractive,  it  can  b«  pushed  further  and  more  hurtfully  to  ihf 

coiMtitutton,  by  the  aid  of  the  pnpiU,  as  it  were.     Ittt  wry  scdiwtii*- 

ne«  and  intenutt,  like  the  templing  courses  of  a  feast,  tend  tovwl 

dangtsoDfl  aorfeiting. 

^       It  most  be  remembered  that,  in  many  mpccts,  the  female  orgawtB 

is  far  mont  delicate  than  that  of  men.    Tliis  is  especially  t>n  at  ailokt- 

cence.    The  machine  is  leKS  tough,  and  breaks  down  at  slighlvr  raaM& 

It  has  more  calls  on  it.    It  needs  more  careful  management.     It  b  Mt 

^Iteady  in  its  action,  but  irregular.     It  is  not  fitted  for  the  regnltf 

grind  that  the  man  can  keep  up.     Having  beauty  and  linrmony  as  tvo 

of  its  grcnt  ideal  aims,  it«  strength  is  not  so  great.    Having  to  Uy  tip 

more  for  the  future,  it  can't  expend  so  much  in  the  preM-nt.    Koui- 

tiveness  always  implies  delicacy,  and  in  many  cafes  iu^tuhiUty  in 

nature.     Even  suppose  it  ia  granted  that  it  vas  a  good  tfaiu);  for  s 

woman  that  her  brain  should  contain  all  the  book -know  led^^e  ihu 

many  mudeni  educationalists  demand,  this  good  tiling  might  b*  il- 

together  ooiuiIiTlwlanced  if  the  lalwr  of  ac<)uir)ng  it  Mopped  one  iofb 

of  growth,  or  diminished  the  joy  and  orgauiu  satisfaction  of  life  om 

liota.     If  the  men  of  the  fulure  were  to  suffer  and  be   degenerate 

'sbrongb  II  in  the  faintest  degree,  then  it  would  be  radic-ally  bad. 

Tliere  iaoueinoft  unaocounUble  want  in  very  many  girls'  wboob 
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our  dti«R.  If  boys  need  pUy,  freab  air,  ([amea,  mtwcuUr  dcrclop- 
'ment,  I  bave  do  hesitatioD  >□  saying  that  girls  n«ed  tb«ni  all  to  the 
»steDt  applicable  to  their  constitution  and  stKngth  still  moro.  t'or 
boys  will  have  thnn  to  Home  extent.  If  you  don't  give  a  boy  a  play- 
ground he  will  phiy  on  tlie  i<(n-4:t,  wliirb  ia  bcttvr  than  no  play.  Nov, 
tlio  exigency  of  public  opinion  will  not  allow  <Kir  young  ladies  to 
amtisw  themselves  on  the  etrecta  ;  and,  if  not,  how  arv  tlicy  to  got  the 
fnwb  air  and  muscular  cKGrciae  that  are  absolutely  neccsaary  for  tbcir 
tiealth  and  proper  development  ?  You  can  not  etjurve  a  girl's  life  of 
these  things  witboat  doing  Iicr  harm,  any  more  than  you  can  with  im- 
punity keep  h^r  on  a  short  allowance  of  food.  A  girls'  school  without 
a  play-ground,  a  gymnacium,  or  public  park  nvnr,  I  look  on  as  a  gaideo 
witbnut  sunnbine,  or  a  boat  willi  one  oar.  It  is  deficient  and  one- 
ridiil ;  it  w  a  uacbine  for  production  without  sufficient  provbton  fur 
the  renovation  of  wear  and  tear.  Mind  can't  grow  except  by  growth 
of  brain;  brain  can't  grow  but  througb  good  food,  fr«sh  air.  work, 
and  rest,  in  proper  proportion.  Tho  blood  will  not  renew  itself  prop- 
erly in  youth  but  by  brisk  carculation,  and  this  can  only  be  got  by 
•xfirc'iso  In  the  fresli  air.  l*lic  ninsclw  won't  grow  and  harden  but  by 
Iiaving  plenty  of  good  blood  and  exi-rcisc.  Tlie  fat,  that  mont  essen- 
tial  concomitant  of  female  adolescence,  won't  form  in  (he  proper  way, 
except  the  blood  is  rich.  Fat  is  to  the  body  what  fun  ia  to  the  mind, 
an  indication  of  spare  power  that  ia  boiling  over  and  available  for 
future  use,  I  don't  mean  an  cxcwifirc  nmoniit  of  fiit  ;  1  me.in  that 
amount  llint  give*  toundttcsa,  plumpuL-xH,  and  bt^niity.  Ttiiti  liltle  cstt- 
mat^Hl  substanoe  is,  with  form,  the  great  source  of  female  beauty. 
Without  it,  form  can  not  make  a  perfect  woman  ;  without  it,  a  young 
woman  can  not  bo  said  to  be  really  in  health ;  without  it,  the  body 
generally  has,  in  most  inrtAncc*,  too  little  spare  energy  to  resist  and 
to  recover  from  dwease,  Tliereforc,  a  proper  amount  of  fat  should, 
in  itii  way,  be  as  much  looked  to  in  a  young  woman  as  intutloctual 
power  or  kc-en  feeling.  The  right  sort  of  fat,  firm  and  Kntooth,  gives 
the  lines  of  beauty  and  the  idea  of  softness  and  health  to  woinsu.  But 
to  the  physiologist  its  gro*t  value  and  importance  are  na  an  index  of 
good  nutrition  and  a  reserve  of  spare  material,  not  needed  for  work 
jBSt  now,  but  <!alled  up  in  any  illnesn.  When  anything  is  boll)  a 
beaaty  and  a  slrcngtb.  ii  should  not  he  decried  or  cpoken  disrespect* 
fully  of.  I  knew  a  man — not  a  lunatic — who  always  said  it  was  his 
highest  ambition  to  be  fat.  Certainly  there  are  many  more  foolish 
wishes  for  our  growing  adolescent  girls  than  that  they  should  all  be 
fat.  It  \a  JRst  because  this  r>e(-ms  to  bo  incompatible  with  the  work  in 
some  of  our  modern  city  high-cUsa  schools,  that  I  think  that  work 
must  be  conducted  to  some  extent  on  wrong  principles. 

J  am  no  educationali§t,  and  may  be  accused  of  speaking  abont 
what  I  am  ignorant  of,  if  I  suggest  that  loo  many  things  arc  taught 
tt  the  same  time,  and  too  little  time  is  taken  for  the  whole  pro' 


iH 


THE  POPULAR   SCIEXCB  MOS^Tllir. 


Think  of  an  andcrelopecl  brain  getting  np  book-ktiow1«dge  m  Hi 
difftTcitt  HubjccU  all  tbo  same  dnr,  aiid  this  going  on  day  after  d«7 
lior  yMTN !      It  i>  altvgetlier  contrary  to  tlic  principlefi  of  a  rnvnd 
|]Mj^io]og7  to  imagine  that  any  irart  of  mental  prooc«s  worlby  of  Uu 
[name  of  thinking,  can  take  place  in  that  brain  while  that  i:<  gmng  no. 
'The  natural  tendency  of  a  good  brain  at  that  age  to  be  iDijimiun 
and  receptive  is  glutted  to  more  than  ntiety.    The  nataral  proceei  rf 
building  up  a  fabric  of  mental  compl<it«ncM  by  having  each  new  fad 
and  obocrvution  looked  at  in  difTvrcnt  wayv,  and  having  it  Hiifgeot 
other  f»ct«  and  idc«ii,and  then  »o1tltt  don-naa  apart  of  tlu'irgtiJarfin- 
niture  of  tj>e  ntind,  ^an  not  poonbty  go  on  where  new  facts  an  thin- 
eled  in  by  the  hundred  day  by  day.     'llie  effect  of  this  i»  bad  on 
L  boys,  but  ifl  wone  on  girlff,  because  it  is  more  alien  to  their  mnta) 
r  eonstiCotion.    The  effect  on  th^m  of  thix  nnnatnral  process  is  to  «• 
hauflt  the  norronB  power  at  tbu  lime,  and  to  leave  tbe  brain  aftenrari 
fillc<l  with  useless  things  that  arc  eoon  forgotten  and  paas  away ;  is 
(loethe  ftaid  about  professional  men  :  they  labor  under  a  gfCat  ^ttad- 
vantnge  tn  not  being  allowed  10  be  ignorant  of  what  ia  to  lluan  Die- 
,  lees.    The  vital  enorgies  and  nervoos  power  that  had  thus  been  tbron 
I  away  lOtonld  have  gone  toward  a  fominino  equipment  of  a  healthy, 
wi'll  ilcvcli>[)cd  body,  a  mind  built  up  and  stornl  with  kiiowlcdgw  Uml 
had  a  relation  to  its  own  nature  and  to  tbe  wants  of  itH  fnturc  life, 
affections  not  attenuated  by  schoUstio  routine,  and  a  cbcerfulness  ihst 
U  only  compatible  with  good  health.    I'he  cramming  up  of  the  diy 
facts  of  those  many  subjects  is  in  most  cases  a  wcarinc^  and  pain, 
white  the  intcUigcut  study  of  one  third  of  them,  wilcctcd  on  aocoitnl 
of  their  fitHoas  to  the  mental  constitution  of  tlio  learner,  or  her  prob- 
able reqnireuieflts  in  fulare  life,  might  be  a  pleasure  aitd  a  laiitiej; 
profit.      I  would  strongly  advine  parents  occasionally  to   take  ibc'rr 
daughters'  night  tasks  and  do  tbom  themselves     It  Is  far  more  im- 
portant to  extend  female  education  till  after  twenty  yean  of  age  tbu 
male  ivlncation. 

While  education  is  going  on,  a  regular  periodic  testing  of  lb« 
k  bodily  growth  and  condition  should  also  be  carried  out  in  the  case  of 
'  every  girL     Her  rate  of  growth  should  be  marked  by  a  notch  on  a  stick 
every  quarter.    As  rcgalariy  as  tbe  school  fees  aro  paid  hfx  w«tgbt 
L  should  be  taken,  the  color  of  her  cheeks  and  lips  should  be  looked  at 
Kand  noted,  her  appetite  and  digi-Htion  should  be  looked  1o,  her  hal»t» 
I  of  activity  or  otherwise  should  be  observed,  her  power  of  sleeping 
'  ^ould  be  noticed,  the  mode  of  growth  should  be  observed — o.  g^ 
whether  her  chest  is  expanding,  wbetbcr  her  shoulders  are  Klnping  or 
stooping,  whether  eho  is  soft  or  firm  in  (lie  flcsli,  ele.     llcr  general 
menial  condition,  whether  she  is  frolicsome  or  irrilabte,  enlhuslastit 
or  slaggisb,  selfish  and  grudging,  or  not,  is  of  groat  moment  as  an  in- 
dex of  the  general  brain-oonditioo.     Of  course,  anything  like  disorder 
of  health,  or  pain,  or  sleeplessness,  or  want  of  appetite,  or  [lallor,  cr 
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tbiniMW,  should  bo  at  oiic«  attended  to  before  it  goea  too  far,    Tb« 
great  tliiug  is  to  atop  tbe  beginnin]^  of  evil    If  a  girl  baa  grown  a 
Doaple  of  inches  a  year,  then  depend  upon  it  nbv  Hhould  notatudy  i 
bard.     Nature  baa  enough  to  do  in  aucb  a  cmo  to  tirm  up  the  body  ioJ 
proportion  to  its  bulk.    You  want  not  only  growtb,  but  activity,  gnooj 
of  movement,  alertuesa,  strengtb.     You  won't  have  these  if  the  girl  * 
gOM  on  Htudying  bard  while  she  is  growing  fast.*    If  growth  and  in- 
ereaaa  in  weight  stop  too  soon,  a  n-iso  parent  will  send  off  herdaug^hier 
to  the  eoontry  to  ran  to  gnuta  for  a  time,  to  KtM>  if  inviiial  ituuitiriiy 
will  restore  tbo  bo<ly-growth.     If  alie  is  getting  tbin,  let  her  live  out 
in  tlt(>  open  atr,  irwlc-iul  of  in  a  school,  till  her  appetite  beoomeB  raven- 
OUM,  and  xbe  puta  ou  flesh. 

Tln>rc  are  three  considerations  that  ought  certainly  to  dclermino 
the  mode,  kind,  and  amount  of  the  education  given  to  any  youth  or 
maideo.     Tlicm  arc — 1.  Tbo  hereditary  eonaiitution  of  iho  brain,  in* 
eluding  both  it«  alrung  and  weak  poinla  ;  3.  The  actual  adccrlainahlAJ 
mental  and  hudily  qualitiea  and  capacities  and  special  tendencies  of' 
the  child  ;  and,  3.  llie  purposes  in  life  that  he  or  she  ia  destined  lo 
aooomplish.     It  is  owing  to  our  backward  physiological  knowledge 
alone  that  the  two  forrovr  have  not  hitherto  been  taken  into  account, 
as  they  ought  to  have  been,  by  doctont,  parents,  and  teachcrv.     In  re- 
gard U)  hvrvdity,  when  we  know  ita  Iuu-«  more  fully  in  fauman  boingo, 
w«  shall  be  able,  by  inSueuces  brought  to  bear  on  development  and  by 
appropriate  conditions  of  life,  greatly  to  counteract  weak  points,  audi 
to  make  strong  ones  available  for  the  purposes  of  life.     Wo  are  nov] 
able  to  do  so  to  a  consideiablo  extent  in  tho  animal  kingdom.    MaaJ 
has  for  his  own  purpo«c«  developed  brocdK  of  carrier- piguons,  race- ' 
horsca,  puinti'.r-dogH,  etc.    We  shall  not  be  able  to  control  tho  heredity 
of  hunion  U-inga  as  we  mn  that  of  the  lower  animals,  but  we  can  apply 
ooodilions  of  life  in  a  Htentlfio  manner  for  our  aims.     And,  even  in 
regard  to  the  mode  in  which  marriages  are  arranged,  a  medico-pey- 
obologist  can  not  for  a  moment  admit  that  young  persona  of  either 
eex  fall  in  love  and  a9>«ort  thcmaolvea  on  no  acicntifle  principles.    The 
sjrmpalhioa  and  alGuilied  of  sex  are  just  as  much  subject  to  law  m  any 
otber  part  of  lulure.     We  doctom  hare  much  occasion  to  know  that 
pefBOOB  of  a  uervoua  heredity  and  diNpo«it4on  are  extremely  a]>t  to  fall 
b  love  with  and  marry  each  other.     Tho  way  in  which  uervogsneas  of 
ill  sorts  ia  thus  increased  ia  extraordinary.     Tlin  cducatora  do  their 
best  to  footer  thia  tendency  in  the  maidonK  by  brain-foroing.    The 
brilliancy  of  the  resulu  at  the  time  arc  certainly  very  tempting.  J 

'Oa  October  In  I  vcighrJ  ui'l  mcniuHvl  UirtedlllilrcB  of  one  family,  twoborssnds 
llri,  on  tkdr  rcium  to  xhool  itin  ilin  boUilnri,  uil  on  Kavembf  r  Snih  I  KmttD  ^d  ack 
lb  btfa  hud  Mch  gsJnnI  four  ponnda  In  ii<il;;ht  ukI  cmwn  l»If  mi  inch,  (lie  flrl  h<dj 
r  (Sliwd  nor  bto«ii.    TTif  bori  had  had  low  o(  plaj  in  llip  opm  lir  beOMn  Is^^ 
.lb  ^t\   bad  bm  fitc  boon  each  da^  aenllBtioutilr  in  Kbool,    Tho  boT*' data- 
■  bd  bMD  b«nh  for  •  icbool,  ibe  girl's  daM-NO&i  wore  in  a  anall  priraia  boosa. 
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It  may  be  that  it  will  btt  for  tb«  cdrcnUjCV  of  tho  world  drlibtr- 

fit*lf  to  develop  different  kinds  of   ruen  and  women  in  tbo  futun. 

We  may  get  better  j^neral  results  by  hariDg  brain  HpeciallieH  fo*t«n4. 

We  may  thus  have  some  fsmilica  of  spcdaj  mttbctic  power,  aomt  of 

btechanical  gonius,  and  some  of  enduring  mu«oular  work,  just  u  we 

nftve  pointpfA,  gr(?ylioand>%  and  Bli<H-]>-dogit.     But  VTeti  tlion  it  vodU 

IV  more  tbao  ever  neceiwary  to  aeo  that  tho  apecial  ilrong  pmnt  did 

not  override  and  interfere  with  the  general  nutritive  pnwer  and  ribl 

energy.     In  training  a  grayboond,  however  anxious  tliC'  trainer  b  (0 

get  speed,  he  takes  care  that  the  dog  is  very  well  nouriitbcd  whilo  be 

grows,  and  he  nerer  develops  bis  »pc«d  till  the  gTx>wth  is  nearly  dooe, 

ftitd  the  bonc«  ore  sot.     He  doeitn't  all  tho  time  ho  \»  growing  run  the 

uimal  every  day.     He  knon-ii  that  wouM  spoil  the  general  strength, 

aod  ahorten  the  period  of  greatest  activity. 

The  derelopment  of  apeotal  strong  points  during  the  proocM  of  tke 
veducation  of  children  I  believe  to  be  of  vast  importance  to  the  nee, 
Pbat  it  must  bo  done  in  accordance  with  Nature's  general  laws  that  ^dt- 
em  the  development  of  the  organi»n»  aa  a  wholt,     llie  special  edaot* 
lion  mujit  be  aocoinpanicd  by  the  general  derelupment.     It  must  not 
be  poshed  to  the  extent  that  it  absorbs  energy  needml  for  other  pu^ 
tooses.     1  can  imagine  no  more  interesting  or  important  problem  in 
ndunitton  tlian  the  soeceesfnl  cultivation  of  specialliew.     It  is  quite 
bcitain  that  as  yet  it  has  not  been  solved  or  even  studied  to  any  ex- 
tent    If  you  hc-ar  of  a  young  lady  novr  who  ia  very  musical,  yon 
usually  find  she  l)a«  ao  much  music  added  to  the  grammar  and  ihn 
tFrench  and  German.     It  is  aa  important  in  education  to  know  wlat 
■  things  to  omit  aa  to  know  what  things  to  press.     It  is  enough  to  noke 
one  despair  of  the  inherent  reasonablencw  of  human  nature  to  thinh 
of  the  amount  of  time  and  toil  that  are  given  in  Ktlinburgb  to  ik' 
learning  of  things  for  which  there  is  no  inherent  capacity  in  the  Icin- 
lers ;  things  that  go  against  the  intcllectoal   grain,  that  are  learned 
'poorly  and  with  much  difficulty,  against  Nature  ;  and  arc  forgotten  at 
once,  in  accordance  with  Nature's  lawa.     Think  of  the  girls  who  toil 
at  musie,  who  have  no  inherent  musical  capacity  ;  of  the  time  that  it 
taken  in  oommitling  to  memory  rules  of  grammar,  and  doing  parsing 
tbe  real  meaning  of  wliich  the  girltt'  brains  could  not  oompntbend,  if 
ihey  lived  till  they  were  ninety  ;  of  the  labor  and  sorrow  given  to  a^ 
quire  languages,  by  girk  whom  Nature  meant  only  to  s)>eak  lli«ir 
mothertongae  ;  of  the  futile  altem]>t3  to  take  those  past  the  rule  of 
three,  whom  Nature  intended  to  stop  at  simple  division.   The  sad  thin 
ia  that  we  all  know  each  of  those  girls  could  do  something  or  olb«r 
very  well  and  to  some  purpose  in  after-life,  if  we  could  only  hit  on 
what  it  ii. 

I  dont  want  to  frighten  any  one  nndnty  by  the  list  of  ImxIiI;  and 
tnental  diseases  and  dcfecKi  that  are  in  some  cases  attributable  to  wrong 
Dethoils  of  education  that  I  am  about  to  refer  to.     I  would  beg  evetf 
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who  bean  me  to  keep  in  mind  tbat  tbe  worst  of  socb  things  aro 
tbe  eiceptioD.  No  process  of  attempted  educational  stimulation  wilt 
do  much  harm  to  very  many  brain»,  fortunatol}*  as  I  think.  Their  in- 
brront  stability — which,  by -the- way,  jwroiitu  iiii<l  t«a<TlK-r«  will  igiio- 
»ntly  <uUI  Klupidity  ur  want  of  application — somcttmoH  pn-Hc-rve*  lUom 
from  bating  forc«d  into  work  incon^teol  with  their  beot  and  capacity. 
Who  does  not  know  docena  of  (ioe  girls— capable,  practical,  ioteUigent, 
affectionate,  lively — who  never  could  be  made  scholars  of,  and  yet  who 
know  mom  that  will  bo  uwful  to  them  than  some  of  the  tirst  prise- 
women  ?  They  never  ran  any  risk  of  suffering  from  over-education, 
their  only  rixk  won  Imlly  renttliitvd  school -roomM  and  want  i>f  scope 
for  play-  It  IH  very  dilBcult,  I  know,  to  tr«at  of  tlio  profvRMional  aic* 
peel  of  a  queHtion  popniariy  without  producing  misoonceptionii.  If  a 
cane  of  consumption  from  ill-ventilated  school-rooms  is  referred  to, 
many  people  jnmp  to  the  conclusion  that  all  girts  are  in  danger  of  con- 
snmption.  Nothing  could  be  more  absurd.  The  fact  is  that,  if  wo 
and  our  familivs  were  tfaonnigbly  hvalchy  in  original  ootutitulion,  tlie 
tdueaUoualtnid  aud  llieir  present  ovtr-etiiltusiaiitic  methods  would  nob 
hurt  our  daughters  so  very  ranch,  perhaps,  at  least  permanently.  Na- 
Inre  would  call  a  halt  with  sufficient  distinctness  before  much  harm 
was  done,  and  then  tliv  wontlroiis  recuperative  power  of  th.tt  time  of 
lifv  would  sotm  put  niatte-ra  right  again.  It  i»  bceauvc  fcH'  pi^niona 
nowadays  have  faultless  constitutions,  and  few  families  are  altogether 
free  from  tendencies  to  some  disease  or  other,  tliat  one  needs  to  1>c 
now  more  careful  of  the  constitutions  of  the  mothers  of  the  next  gen- 
eration. 

The  firrt  bodily  defect  to  which  I  uliall  refer,  an  the  result  of  ovcr- 
■Umnlation  of  brain,  ia  what  we  doctors  call  nntsniia,  or  in  other  worda 
bloodlcscness.  The  girls  look  {>ale  r.hout  the  lips,  and  have  no  rosy 
dieeks.  This  is  manifestly  most  common  in  school -girls.  Any  one 
eao  see  it. 

The  neat  faulty  bo<lily  condition  that  may  1>o  can»cd  by  wrong 
method*  of  education  is  that  of  Mtunled  gri>wtli,  I  have  wen  girls,  t)»o 
danghtiTS  of  wcll>grown  |>ar(:nts,  who  simply  atO]>p(^d  growing  too 
soon,  'lltey  are  more  or  less  dwarfish  npecimena  of  their  kind,  this  be- 
ing caused,  as  I  believe,  by  the  vital  and  nervous  force  being  appro- 
priated by  the  mental  part  of  the  brain  in  learning  its  tasks,  and  by  the 
eonditinii!)  of  lifv  in  the  school -rooms  not  being  good,  the  air  bad.  in- 
fufficimt  play-honrs,  do  play-ground,  no  play-room,  no  walking  in  the 
fmh  air  and  sunshine.  I  have  setin  other  girls  who  grew  tali  enough, 
bm  wonldn't  fatten.  They  remaiued  thin  and  scrawiiy.  Now,  thb  ia 
not  what  a  woman  should  be  at  any  age  if  it  can  be  helped. 

The  next  condition  somotimes  produced  is  best  described  by  tlie 
word  rKreousnfM.  That  ia  a  condition  of  mind  and  body  in  which 
there  is  want  of  stalulity  and  fixity,  undue  cxeit.tbllity,  hodily  re»tles»- 
aasc,  want  of  solidity  and  calmnesa  of  cousiilutiou,  ungrounded  (eoni 
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deficient  power  of  wlf-oontrol,  ov«r->ciultivGnciu  in  all  diroctioos.  and 

a  very  great  many  other  unpleaaaal  tiling*,  far  Uw  numpTous  to  msip 

tioD  here.     This  Derroosness  U  conunoniy  hereditary,  but  may  In 

graatly  aggravated  or  coantcracted  by  the  oonditiona  of  life,  expe^iKf 

in  youth.     Such  a  cootititutioD  u  a  great  corse  to  a  woman,  and  ren- 

diTM  her  lisblv  to  many  diMavea.     It  means  a  brain  wanting  iu  resem 

or  RurjiInK  energy.    Sueh  a  brain  in  like  a  galvanic  battory  that  dm 

not  work  titcadity,  but  gives  out  too  much  power  at  one  lime, then  nd- 

denly  is  exhausted,  and  \a  always  needing  repleniatung.     Tbere  can  b« 

I  but  little  doubt  that  the  tendency  of  our  modem  life  ia  toward  the  d^ 

'  Tolopfncnt  of  the  nervous  type  of  constitution,  or  di'at^e^bt.    Amcncaa 

phyuciaiu  and  socialists  arc  nnanimons  that  this  coiutitotjon  is  very 

eommon  in  their  country.    1  think  tlicro  can  be  little  donbt  that,  if  «• 

viitli  our  dcAcendanta  to  multiply  and  cover  the  earth,  wc  should  try  bj 

all  means  and  counteract  this  tendency  to  the  nervous  constitution  in  a 

.  morbid  degree.     U  is  most  hereditary  in  all  iu  forms.    Tliere  are  fev 

LAunilios  among  the  educated  classes  nowadays  free  from  some  taint 

of  it,  .'knd  it  is  easily  increased.     In  the  families  that  are  now  free  tliere 

is  much  risk  of  its  being  dcveIo])ed  in  the  period  of  adolescence  in  the 

gtrifl,  tliroagb  the  present  syalem  of  edaoatJoo.    All  our  tnodrm  way* 

of  looking  at  life  help  to  develop  nerves  in  a  bad  sense.    Tlic  ideal  uf 

man  and  woman  has  chanf^ed  from  strength  to  cnltore,  from  body  to 

I  brain.     The  great  brawny-mnscled  man,  who  knows  nothing  of  nck- 

Lseas  but  has  few  ideas,  is  looked  down  on  ;  Uic  ro^y  mother  of  a  doun 

iJiealthy  children,  who  liaji  no  tawte  for  books,  is  little  thought  of.    It 

may  be  that  the  time  will  come  when  such  people  will  be  more  highly 

appreciated.     Out  of  the  nervous  diathesis  may  arise  all  the  forms  of 

nervous  disease,  when  their  exciting  causes  arc  pnt  in  operation. 

Strongly  connected  with   nervou«new>  is  the  tendency  to  mSet 
from  pain  without  any  actual  iViscom^  being  present  to  account  for 
kit ;  that  is,  to  bo  the  subject  of  headaches  and  neuralgiaa.     Head- 
nche  is  the  moat  common  thing  suffered  by  school-girls,  and  originated 
fcby  the  conditions  of  scbool-lifo.     Dr.  Tmchler  found  that  in  Darm- 
stadt, Paris,  and  Noreimhurg,  one  third  of  the  pupils  in  the  schools 
Buffered  more  or  less  from  headache).     I  think  wc  Hliould  find  this 
proportion  in  our  advanced  girls'  schoob  in  Edinburgh.    He  nmolitdef 
that  it  is  caused  by  the  intellectual  exertion,  combined  with  bad  air, 
with  the  annoyances  and  eicitemenia  and  worries,  the  wasting  and 
LlTMping  anxieties  of  school-life.     Nothing  Is  bo  terrible  as  severe  uen- 
hralgia,  and  beyond  a  doubt  girls  ae<|uirc  it  often  enough  by  ifao  coodi- 
Itions  of  sohool-lifc.    Headachea  in  a  school-girl  nanally  mean  exltansttd 
nerve-power  through  overwork,  over-<-xcitement,  over-anxiety,  or  had 
air.    lie*t,  a  good  laugh,  or  a  eountry  walk,  will  osnally  cure  il  rtiadily 
enough  to  begin  with.    But  to  become  subject  to  headaches  is  a  very 
serious  matter,  and  all  snch  nervous  di«ca»c«  have  a  nasty  tendency  to 
recur,  to  become  periodic,  to  lie  set  up  by  the  aame  caoBee,  to  breome 
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&■)  oT^nic  babit  of  tbe  body.  For  any  iromra  to  I>ccomo  liablo  to 
severe  nenralgia  i.t  a  mum  t^rriblo  tbing.  It  means  ibai  wbile  it  buU 
life  IB  not  wortb  having.  It  paralyzes  the  power  la  work,  it  deprive* 
her  of  tbc  power  to  enjoy  anything,  it  tends  toward  irritability  of 
tduptir,  it  t«mpts  to  tbe  ue«  of  narcotics  and  stimulants. 

There  is  bat  littl«  doubt  that  a  tendency  to  take  stimnlants  to  ex- 
cels, a  morbid  craving  for  alcohol,  or  drugs  that  have  eomething  like 
the  samo  effect,  goes  with  ilm  n<TV(>iiK:it-itH  engendered  by  school-lifo. 
A  hcalltiy  brain  in  a  hi^thy  body  nhould  have  no  iiiorditiattt  craving 
for  Nttmnlants.  Some  of  tbe  worst  examples  I  have  seen  of  a  craving 
for  stiroiilanls  or  opium,  having  become  uncontrollable  and  a  real  dtfi* 
ease,  have  been  in  our  highly  -  cdue-nted  ladies.  Tea  noiDctimes  is 
craved  for,  and  tslcen  to  excess  in  such  cases. 

The  most  iniportaot  eHwX  of  all  I  can  not  very  well  enter  on  in 
detail,  for  it  relates  to  woman's  highest  function,  that  of  motherhood. 
But  that  tbis  i-i  affected,  and  most  seriously,  by  over-education  in  bad 
methods  and  nndcr  bad  conditional,  no  physician  will  deny.  If  tbe 
end  of  mind-«ull»rc  ts  to  bo  that  it«  victim  is  to  KulTer  in  a  more  t«r< 
riblo  way  from  mother  Eve's  primal  «u»e,  and  is  to  have  fi^wer  off- 
spring, and  those  she  lias  are  to  be  of  a  puny  kind,  llie  risk  will  be 
reeogniEcd  by  all  thoughtful  persons  as  too  severe  to  be  deUberately 
mn  for  oar  daughters.  Perfect  health  is  a  priceless  blessing;  to  all, 
bat  it  means  even  more  to  women  than  to  men.  Tbc  cheerfulness  and 
vivacity  that  are  their  special  rliarnctcristic,  seem  to  exist  not  for 
themselves  alone,  but  for  tlieir  faniilieK  as  well,  mid  those  are,  gen- 
erally speaking,  wanting  If  the  health  is  bad.  Woman  is  gifted  with 
power  not  only  of  hearing  her  own  itharc  of  ills,  but  of  helping  to 
nr  tbo!to  of  others.  8he  can't  do  so  in  the  same  dcgrc*!  if  she  is  not 
I  health.    She  ia  a  plant  more  difficult  to  rear  than  man  in  our  state 

society.     More  earc  has  to  be  taken  of  her  to  mature  and  consoli- 

te  all  her  organ*  and  functions.     Once  fully  formed  as  a  woman, 

can  then  stand  much,  but  she  is  specially  liable  to  the  effects  of 

Ivcrse  conditions  during  her  developmeni.    The  full  bloom  of  her 

fection  as  the  lender  mother,  ihe  never-tiring  nurse  of  a  large  faro- 

of  children,  can  not  be  attained  if  she  has  been  stunted  in  her  full 
development  in  anyway.  Whether  she  is  an  actual  mother  or  not, 
she  is  infinitely  the  belter  for  having  the  full  capacity  of  motherhood. 
Be  she  teacher,  scholar,  or  lady  of  fortune,  she  will  be  hajiptiT  and  do 
bcT  work  far  belter,  if  she  has  all  the  qualities  of  motherhood.  They 
influence  body  and  mind  ;  any  process  of  education  that  ieesens  them 
deprives  the  world  of  means  of  happiness.  It  stunts  the  woman  and 
robs  the  world.  No  intellectual  rennlts,  no  culture,  no  mental  eleva- 
tion, can  make  up  to  the  world  for  tbe  lowi  of  any  perceptible  degree 
of  motberiiood  ;  and,  as  an  actual  fact,  physicians  find  that  over-edu- 
cation bv  bad  methods  and  under  bad  conditions  has  this  effect. 

finit  appearance  of  the  conditions  called  /it/guria  is  usually 
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coiDcident  n-ilh  adotc<BceDc«,  and  u  nndoobtcd)}'  coosed  in  naaj  a- 

utonooi  by  ittiblilv  (liMturbiuii'<«  of  ibn  lii^Ui,  <luc  U>  prolonged  scbool- 

ntount.    Ttils  U  a  most  troublvftomu  di^c^se,  utd  muKt  raricd  in  id 

mamfestatiana.     In  notliiDg   la  the    oonncoIiOD  betTcen   minil  a»4 

body,  between  fnnction  and  (celing,  better  seen  than  in  crrliiin  live 

terical  conditions.     You  hare  n  Hptcndidl}*  ediicati»d  fprl  at.-coxUu)g 

lo  tbo  raodcm  siiindnrd,  with  «  pbysiqnc  llmt  soenis  very  fairly  Ae- 

volo|>cd,  juat  itbowing  by  n'ruio  »ubtite  indieationM  tbal  llic  mental 

portion  of  the  brain  baa  been  made  too  doniinaut.     You   liave  tbic 

gir!  prostrated  in  what  Becma  tbe  most  mysleiioua  way  by  Ityriedi, 

in  one  of  its  hundred  forms.    Yon  cant  ftvtually  aay  what  it.  wrong, 

but  yon  know  that,  if  iJie  had  been  brought  np  in  th«  country,  wttb 

modi-ratv  schooling,  and  four  or  live  hours  a  day  in  the  open  air,  tliere 

would  not  lutvc  oc'curroil  itnytliing  of  tho  kind.     It  may  reaalt  from 

HdleneBB  jitrt  as  it  doea  from  ov«r-brain-irork,  the  one  being  a«  mpck 

'contrary  to  lh«  laws  of  nature  aa  Ihe  olh«r.     It  is  au  illustration  at 

llio  fa<'l  that  you  may  have  effects  produced  by  wrong  method*  of 

education  that  are  not  to  be  delected  till  they  break  out  in  actual 

diseAse.     If  tlie  Kccds  of  dtseue  or  tbo  vondittonii  thut  tend  to  it  an 

l»d  by  any  srslcm  of  training,  it  is  nearly  aa  bad  as  actual  vmtit 

i^isease.     Somvtimes  it  is  said  nbont  llic  girla  in  a  acbool,  "Just  look 

fti  them,  are  they  not  fairly  healthy  for  town  girls  who  are  workii^ 

bard  ?"    llul  one  of  tbe  dangers  is  that  we  may  not  be  able  to  Me 

tlto  beginnings  of  evil.  Mid  only  by  sad  rxpcriencv  afterward  lind  that 

they  were  lliere. 

Tbe  hut  kinds  of  diseve  to  which  I  shall  refer  aa  being  a  direct  ot 
indirMt  K-sulf,  In  some  cum,  of  over-etndy  under  bad  conditions,  are 
inSammation  of  the  brain  and  its  membranea,  and  insanity— tbe  for- 
ymer  of  which  all  physicians  have  often  enough  seen  to  bo  the  direct 
rlvsnlt  of  over-sltidy  ;  while  the  latter  may  be  n-garded,  in  hn  essential 
nature,  as  the  acme  of  all  nervous  diseaac^.  In  it,  that  blg)ie«t  portion 
of  the  brain  tliat  mintsten  directly  to  mind  is  disordered,  tliat  vttj 
portion  that  in  ovcr*dueation  has  been  forced  and  crammed  with 
book-knowledge.  Mental  disease  is  not  common  till  toward  the  end 
of  tbo  period  of  adolescence,  but  tbe  conditions  that  Icail  up  to  it  are 
common  enough  before  then.  Th«  mere  acqutring  knowle<lge  seldom 
causes  insanity.  It-t  causes  tn  youth  arc  all  the  oonditiona  of  lifft  that 
accompany  ovcr-wiucation,  as  well  aa  the  brain-forcing  itself,  the 
want  of  fresh  air,  the  poor  bodily  development,  tbe  potcrty  of  blood, 
the  deranged  undeveloped  bodily  functions.  Insanity  in  early  youth 
always  arises  out  of  some  nervous  weakness  in  ancestry.  It  may  not 
be  mental  dirfSM  it«elf — for  a  tendency  to  neuralgia  or  drunkenness 
or  mere  nervousness  in  ancMtors,  may  become  insanity  in  tlw  off- 
spring, if  wrong  conditions  of  life  are  in  operatioiL.  But  it  Is  often 
Just  the  children  of  highly  nenroiu parents — perhajH  subject  to  "nerr- 
ous  depression" — who  are  quick,  prccociotu,  and  educablu  In  book- 
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Vnonlpdgw  to  a  voiy  high  d«gr«e.  They  grt  puHh«d  to  their  bent, 
.iR>l  with  all  this  they  have  little  craving  for  frt^h  air  and  romping. 
Tlii-y  are  often  over-cooacieutious  and  most  receptive.  In  fact,  they 
are  the  verj'  young  women  that  delight  the  heart  of  the  tcACher,  and 
sometimes  carry  off  all  the  prixes  at  the  end  of  a  Hcbool  ttcsuon.  The 
treatment  of  tJii;  teacher  and  the  phywcian  would  W  (-jtacily  opixMite 
for  sacit  coceft.  The  physician  would  take  Nach  brains  to  put  them  to 
gran  for  two  or  three  genersliona — would  scarcely  educate  them  at 
ail  in  the  ordinary  sense— wonid  send  them  to  grow  np  almost  tinin- 
Htructed  in  ihc  country,  cultivating  blood,  bone,  muecio,  and  doing 
mechanical  work  alone.  That  woald  be  tho  only  Balvntiuii  for  »ueh 
bruna.  IJnt  then  wc  «honl<l  perhaps  miss  having  a  gcniuK  ohm  in  a 
centnry.  Wc  thonld  liarc  onr  Clinttcrtona  working  lUi  joiiient  in  the 
conntry,  instead  of  wriiing  poetry  and  committing  auiuide  in  town 
gnrreta.  I  could  adduce  many  tnmenlahlc  examples,  from  my  own 
fxperienoc,  of  most  brilliant  sobool  careers  ending  in  insanity.  If  I 
had  written  down  the  fierce  apostrophe  of  a  young  lady  of  twenty  on 
her  entry  into  tho  asylum  at  Momingside,  at  the  end  of  a  school  career 
of  unexumplcl  hhcocm,  tho  rending  of  it  wonM  do  more  to  frighten 
the  ambitioua  parents  of  iiach  children  from  hiuiening  tholr  daughters 
forward  at  school  too  fast  than  all  the  scientific  protcMa  we  doctors 
ran  make.  Khe  was  well  aware  of  the  cauftc  of  her  illness,  and  with 
paaaionate  elo<{uoncc  enumerated  the  consequences  of  her  loung  her 
reason. 

It  is  not  very  long  luiicn  a  pupil -leaehor,  who  had  1>c<-n  working  all 
winter  about  ten  hours  a  day  in  traching  and  prc]>aration,  and  had 
taken  no  eiereise  or  fresh  air  at  all,  after  saSfering  for  a  while  from 
beftdschea  and  confusion  of  mind,  threw  herself  into  a  pond.  She 
told  me  afterward  that  the  harder  she  worked  the  more  confused  she 
got,  then  sho  got  di'pnwwi!,  and  then  tntit  her  nelf-oontrol, 

Thcrn  can  \tv  no  doubt  that  too  lianl  Hchool-work  in  young  women 
during  (be  adolescent  period  tends  to  bring  out  hereditary,  nen'ous, 
and  other  weaknesses.  The  great  natural  protection  against  these  la 
■ound  health  and  general  bodily  vigor  in  a  frame  that  has  been  broaght 
»rarefully  to  full  muturily,  harmonious  and  healthy  in  all  its  I'lmclions. 
This  law  is  found  to  prevail  in  regard  to  ncrvoun  licrcdilary  weak* 
nans,  thai  the  stronger  and  more  direct  tho  tendency,  the  esrlier  in 
Irfo  «uch  weakness  is  apt  to  show  ilsclf.  If  wo  can  postpone  it,  we 
can  freqnently  avert  It  altogether. 

Of  the  chief  purely  mental  results  of  a  brain -education  higher  than 
the  whole  organization  can  boar,  one  is  unquestionably  a  certain  change 
in  the  nntunU  menial  type  of  woman.  I  shall  be  asked,  of  course.  What 
I  thf  natural  female  pitychical  type?  Id  it  to  be  found  in  the  nriedu- 
lied  women  of  the  Kaal,  or  among  the  uncultivated  classes  of  the  West  ? 
Without  going  into  argnment,  I  may  say  that  I  should  be  willing  (o 
take  the  general  character  of  womanliness  pervading  all  the  various 
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types  of  yonng  nromca  created  for  lu  by  tbo  irriUTs  of  genitu,  to  vluo 
I  refenm]  ip  my  Bnt  lecture.  Tlutl  typu  U  pUyviologically,  a«  well  ■ 
psychologically,  true  to  uatura.  It  ia  alMoluiely  n«c«MXry  u  «  ooiir 
plemcnt  to  ttie  masculine  type  of  mind.  Both  are  tnoom[ilcii;  i>;  tlmn- 
mIvcb.  The  world  can  not  do  without  them  both ;  they  oonvipunt 
to  tbe  bodily  organir^ition  of  each  ei-z.  Now,  if  the  educatiou  prootM 
for  the  feoulv  \%  to  bo  jiut  on  tbe  linos  of  that  for  the  male,  if  the 
mold  into  wbioh  the  bmiu  of  ciach  ik  to  fit  i»  to  be  tbe  tame  t}*pe— sad 
there  19  no  queiilion  of  «mii«cu luting  the  male  type — llicn,  iiDilouhv 
kedly,  in  tbf!  result,  we  must  expect  to  find  a  change  in  thu  female  type 
'  of  mind.  Very  many  competent  obaerrera  say  that  tJib  ia  aotuallj 
vtxy  appareot  in  some  of  the  ecbool-girk  of  the  present  day.  Tlie  «n- 
oeasing  grind  at  book'knowledge,  from  thirteen  to  twenty,  has  actually 
WRrped  tJio  womiui's  natoro,  and  stnnted  iK>niu  of  her  moKi  cluiracter 
btio  qualities.  She  is,  no  donbt,  cultured,  but  then  she  is  nnsympa- 
tbetic ;  learned,  but  not  self-denying.  Tbe  nameless  graces  and 
charms  of  manner  have  not  been  evoked  as  much  a&  they  might  ban 
\>wn.  Softness  is  deficient.  It  takes  much  to  alter  the  fcniulc  type 
of  mind,  hut  a  few  generations  of  masculine  c<lacation  will  go  far  to 
make  some  change.  If  the  main  aims  and  ambitions  of  many  vomm 
areotber  (hau  to  be  lovod,  admired,  beljied,  and  helpful,  to  be  good 
wives  aod  mothers  with  (juiverfuls  uf  cliildreo,  to  lie  M^lf-sacrifieing, 
and  to  be  the  centers  of  home-life,  then  those  women  will  have  under- 
igono  a  change  from  the  present  feminine  type  of  mind,  but  we  musl 
^.Oomfort  ourselves  with  Lord  Bacon's  reflection,  that  *'  Nature  is  often 
faiddeu,  Kometimc*  ovcrconio,  seldom  extingutohod." 

American  experience  in  the  eduealioii  of  young  women  has  been 

very  iDstruotive.    The  natural  intelligence,  tbe  form  of  govcrament, 

Uld  tbe  stimulating  climate,  have  all  united  in  making  the  standard  of 

cdacntJon  very  high  for  women  as  well  as  for  young  meo.     The  na- 

KJoiial  hurry  lins  u>nded  to  make  them  do  much  in  as  short  a  time  at 

''poasible  too.     In  tlie  Eastern  States — especially  Massachusetts — the 

schools  for  girU  have  for  many  years  been  most  highly  eljiborated. 

At  first  the  effects  were  not  much  noticed,  or  Ihey  were  attributed  to 

tbe  climate,  or  to  the  hurry  of  life,  or  to  the  national  fondness  for 

pastry  ;  but  soon  the  American  physicians  sounded  the  alarm  abont 

the  way  the  Now  England  girl.t  were  being  e<)ucated.     Thcv  |)oiuted 

out  that  (luring  education  a  high  pressure  wn.*  ki-|>l  up  in  ^irls  that  no 

Gonatitutioiis  could  stand  witliout  risk.    They  pointed  to  tbe  thinncs 

and  the  nervotisncas  of  American  yonng  women.     Oliver  WeiMlell 

Ilolmes  directed   attention  to  the  "American  female  constitution, 

|irhtcb  collapses  just  in  the  middle  third  of  life,  and  comeH  out  rulcan- 

elied  ludia-nibber,  if  it  happens  to  live  through  the  jMiriud  irbrn  health 

and  strength  are  most  wanted."    It  was  shown  bow  small  the  faml- 

Jica  of  educated  American  iialivL-hom  women  were,  as  compared  with 

MiiOse  of  their  Gennan  and  English  sisters  and  with  the  Irish  living 
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nong  tbttmaelves.  Dr.  Clarice,  in  hts  most  instructive  book,  "Sex  Id 
Edueation  ;  or,  a  Fair  Cbancv  for  Girln,"  point4>d  oul  to  the  Amvri- 
taii  |>Hiplc  tfap  rifkfi  of  fording  foung  women's  bnuiift,  aiid  the  antual 
conseqnenoea  that  American  pIiy«oianii  foQnd  to  haw  rv*ult«<l  from 
that  procfiM,  Aft<T  {mintrng  out  that,  aa  a  matter  of  faot,  girlii  in 
Ainericaa  uhooLt  work  ftrven  or  oir;ht  hours  a  day,  be  saye :  "  Ex- 
])«rien««  tcaebeit  that  a  bealtby  and  growing  boy  may  speD^I  six  hours 
of  force  daily  on  bis  stadias,  and  leave  sufficient  margin  for  physical 
growth.  A  girl  can  not  spend  more  than  four,  or.  in  occasional  in- 
stances, five  hours  of  forcw  dally  upon  ber  atudifa,  aix)  leave  safficient 
margin  for  tbo  general  phyitical  growth  that  she  muAt  make  in  oommon 
with  a  boy,  and  aho  for  ber  own  development."  In  Dr.  Beard's  book 
on  "  American  Nervousness :  tta  Causes  and  Consequences,"  h«  says 
tbat,  as  Ifae  result  of  a  large  number  of  cirenlan  sent  to  schools,  the 
n?p!ies  were  sufficient  to  clearly  show  that  "nearly  everything  about 
the  condnct  of  the  schools  wax  wrong,  unphyaiological  and  nnpsycho- 
li^cal,  ami  that  they  were  conducted  so  aa  to  make  very  sail  and  tuyr- 
rowing  the  lives  of  those  who  weT«  forced  to  att^tnd  them.  Tt  wait 
clear  that  the  teachers  and  managers  of  these  schools  knew  nothing  of 
and  cared  nothing  for  those  matters  relating  to  education  that  are  of 
tho  highest  importance,  and  that  the  routine  of  the  schools  was  such 
aa  would  have  been  devised  by  »ome  evil  one  who  wished  to  take  ven- 
geanoe  oa  the  race  and  the  nation.  .  .  .  Kn-rything  puitheil  in  nn  un- 
scientific and  distressing  manner,  nature  violated  at  every  Htep,  endlms 
reciting  and  lecturing  and  striving  to  be  first — such  are  the  female 
schools  of  America  at  this  hour.  The  first  signs  of  ascension  as  of 
dcclcnxion  in  nations  are  nceii  in  women.  As  the  foliage  of  delicate 
plants  firat  shows  the  early  warmlli  of  spring  and  the  earliest  frosts  of 
autumn,  so  the  imprcesiblc,  suseeptive  organization  of  woman  appreci- 
ates and  exhibits  far  sooner  than  that  of  man  the  manifestation  of 
national  progress  or  decay," 

It  must  be  distinctly  understood  that  my  facts  and  arguments  only 
apply  to  the  young  woman  of  average  typo  and  of  average  strength. 
There  are  plenty  of  individual  examples,  where  there  is  naturally  no 
much  brain  and  strength  that  a  vcrj-faigh  kind  of  g<-neral  maseiilino 
education  can  be  given  from  thirteen  to  twenty  without  impairing 
the  derelopment.  In  such  brains  there  is  room  for  much  learning 
and  mneh  affection  and  many  charms.  The  reasoning  power,  tlio 
mttneleo,  the  fat,  and  the  affections  may  bo  all  c<|nally  developed  in 
them. 

It  may  be  too,  I  am  not  prepared  to  deny  it,  that  an  education  may 
be  good  for  the  individual  in  many  cases,  opening  np  sources  of  intel- 
lectual happincfiN,  that  is  bad  for  the  race.  On  the  other  hand,  there 
is  some  truth  in  RcardV  nphori^tm,  tliat  "  ignorance  is  power  a«  well  as 
\qS''  t4  many  men  and  women. 

Fnun  a  scientific  point  of  view,  I  am  well  aware  tliat  the  wc«k 
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it  of  my  argument  is,  that  it  is  not  fonnded  on  any  bwis  of  c>ollUod 
rtBtistical  faeu.  I  huro  mid  to  you,  "  I  and  many  other  pbyiiiciaas 
and  pbyRioIogiAl«  have  m^xa.  many  undoubted  inMaooes  of  girh  bein^ 
hurt  by  over-education  under  bad  ooodilionis"  but  vd  caw  not  Bay  that 
out  of  every  hundred  |:irls  such  a  ]>erccnlage  do  aulfcr.  Wo  have  not 
the  facts  to  enable  ns  to  do  so.  J  hope  such  facu  will  1m.-  n-vordcd  in 
tfa«  future,  and  may  bo  all  the  more  likely  to  be  observed  and  rt-conJed 

^•tfarougb  Bltoution  being  diroctod  to  the  matter.    I  am  well  awar<!,  loo, 
that  teaohvnt  iiru  not  moKt  to  blotni;  for  any  bad  results  that  are  to 
I  attributed  to  tlio  prtscnt  tyittcRi  of  ovcr-ednealing  girls.    I'arenU 

'  and  tli4!  Kpiril  of  th«  time  are  more  culpablo  tban  loaelii'rs.  The  Ut- 
ter arc  the  public's  servants,  and  must  do  the  public's  bidding.  TStf 
are  expected  to  work  "  'I'be  Code  "  energetically,  to  earn  largn  grants, 
to  make  bricks  wnthont  much  straw  in  nisny  cases,  to  turn  out  olum^ 
cieiit  goTcrnoMKc*  and  teiidicra  in  a  few  slwrt  Mssions.     Paretita  ay 

.out  to  tbern  about  tla-ir  children,  "They  arc  idli.-,"  if  the  whole  evening 

'is  not  taken  up  with  tcdaon-leaniing,  or  if  tfau  animal  sipiritK  urn  ii» 
high  or  the  holidays  too  long.  1  could  tell  some  sad  talea  of  bnun 
break-down  in  overworked  teachers,  male  and  female,  if  that  were  not 
beyond  tho  scope  of  tliis  lc«tare. 

I  went  laxt  .Tnly  to  k^i^  the  exam  i nut  ion  and  distribution  of  priies  b 
a  very  large  city  sohool  for  youiig  ludiitH.  While  the  young  girls  there 
were  very  many  of  tbem  fresh  in  complexion  and  plump,  i  must  say 
that  the  majority  of  tho  girls  above  thirteen  seemed  to  me  jaded,  auil 
palo,  and  unduly  thin.  1  did  not  see  a  doxen  pairs  of  rosy  cheeks  in  a 
hundred  of  them.  To  my  eye,  many  of  then)  bore  very  evident  sign* 
of  ovvr- brain- work  and  dcficieut  phywcid  energy.  Tliey  didn't  look 
joyoas  and  fall  of  animal  glee,  as  girls  at  tlial  age  should  look,  like 
Dr.  John  Urown's  terrier,  "life  was  too  full  of  senousness"  to  lliem. 
Two  Sundays  after,  I  was  in  a  country  kirk  in  the  far  north,  where 
modem  educational  systems  are  as  yet  unknown,  and  I  contrasted  the 
apjH-anmco  of  tho  farmers'  daughters  there  with  that  of  the  pTize-via- 
t\vTi  in  tlio  city  srhooL     Tlie  difference  was  absolutely  astounding.     1 

I  only  wish  I  could  convoy  tho  impression  I  receivi'd  in  both  caees  from 
a  critical  doolor'a  survey  of  bulb  Mts  of  girls.  If  tlio  one  set  exem- 
plified health,  robustness,  organic  bappinesa,  strongth,  resistive  power 

..against  dinense,  aud  potential  motherhood,  Iheu,  beyond  a  doubt,  the 

'otlier  set  did  not  fully  do  so.  The  question  of  the  future  \%,  How  eu 
wu  get,  or  how  much  can  we  get  of,  the  intelligcnoc  and  bouk-rulntrv 
of  the  Inlittr,  combined  with  tho  health  of  (he  former?  The  Itvalth 
we  mtist  have,  for  it  is  requisite  for  (he  life  of  the  race ;  the  culture 
we  must  bai-e  in  aocb  degree  as  is  oon^stent  with  tbo  health. 
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THE  CONTROL  OF  CIRCUMSTANCES. 

E»  WILLIAM  A.  EDDY. 

ra  prorioas  nrtick',  wv  notidt-d  tbac  «ven  circuniKUuiixv  whicb 
Bcem  to  n-MuU  in  a«oumulations  involving  vast  Iii[)e«8  of  tiiiK.-  aro 
»ecn  to  Iw  temporary  when  considered  with  relation  to  very  gr<,-at 
antl  to  UM  ineoDOcivable  periods.  I'hc  stability  is  apparent  only,  and 
b  due  to  our  limited  f^rasp  of  duration.  Thu  study  of  avcrajres  is 
Taluable  as  showing  tbo  proporliori  of  control  atlotnabk  through 
knowledge  of  th«  limit  of  vsriAtion  in  cortain  kinds  of  events.  It 
would  n.-t)aint  •omnthing  like  oniniprcvwnt  iiiu-Ilig«ncc  to  oope  with 
tb«  enormous  variability  in  all  vvonbt,  ao  that  were  it  not  for  the  ]>er- 
oeption  of  identity,  repetition,  th«  law  of  probability,  we  would  be  as 
oomplelely  helpless  in  regard  to  circumstuiccs  as  many  clsini  we  are. 
In  extondii^  diia  qnestion  of  averages,  demonstrating  the  illation  of 
ebance,  we  see  that  tJiv  sppliance«  uf  ncionco  and  intvltigcncc  must 
leaseu  ItclpleaHncitH  and  raisery  with  every  coming  ovniurj-,  although, 
owing  to  limitation  of  the  individual,  the  control  can  never  be  any- 
tbtng  like  eomplete.  It  is  important  that  we  form  ri;;ht  ideas  of  the 
control  possible,  so  that  we  be  neithpr  like  Don  Quixote,  who  thought 
hia  power  almost  witbont  limit,  nor  like  a  fatalist  who  resigns  himself 
lo  tbe  current  of  events.  In  the  hi:<tory  of  progrcis,  we  sec  that  dur- 
ing oenturiM  some  snffering  might  have  been  eseaped  by  a  more  com* 
plele  knowledge  of  causes,  as  well  as  by  better  intellectnal  training 
resulting  in  more  foresight.  The  delayed  relief  was  and  is  due  to 
emdo  method*  of  ec-tentiSc  tbongbt  twd  experiment,  lack  of  that  in- 
sight or  flash  of  analogy  by  which  all  great  truths  are  dixeoverctl. 
The  power  to  group  and  combine  con)])lex  rcitults,  shown  by  the  nxiMt 
advanced  minds  when  working  under  favorable  eouditions,  is  hardly 
■offioient  for  even  a  vague  understanding  of  the  development  of  dis- 
eaaed  conditions.  The  mind  is  led  step  by  step  toward  the  truth,  by 
means  of  wicntifio  experiments.  At  last,  I'astcur  and  others  disclose 
the  law»  which  account  for  some  kinds  of  progressive  destruction  iu 
the  iDOTements  of  organic  or  inorganie  ]unicles. 

Ab  we  begin  to  comprehend  vaguely  the  laws  of  events,  and  the 
fmpartnnrv  of  action  as  an  element  of  modifying  power — as  we  etand 
bark  and  include  a  great  number  of  incidents  in  our  generalization — 
we  sw!  more  relation  between  action  »rd  I'csult.  'Hie  direct  impor> 
tance  of  objeetive  action,  its  immedtale  interest  for  nis  is  In  ronstder- 
big  Cbc  ]jroportion  of  control  which  we  can  exert,  Thi*  is  one  of  the 
BuMt  complicated  problems,  because  special  thwartings  conceal  the 
control  when  we  look  from  the  "near  point  of  view  of  daily  life." 
Several  years  of  experience  are  required  to  demonstrate  the  propor- 
tion of  truth  ill  tlie  well-known  business  maxim  that  it  is  better  to 
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avoid  joining  foiiunet  with  an  onluclcj  rasa.  Mach  of  tbe  misforliuie 
in  iu  the  man's  quality ;  for  ve  rajr  «f  Uiu  auoctWul  man  that,  if  a 
given  project  fails,  he  still  ba«  noinctliing  in  ref>eTT«.  lit-  luu  fore- 
ee«n  and  provided  for  failure,  attd  has  great  power  of  readjuxting  hi> 
vocation  In  »n  emi-rgriKy,  Bciidesan  ai^cumutatlon  of  mouey,  vhwli 
hv  liiL»  tlimwn  up  an  au  embankrovnt  WtwiTn  himi^clf  and  disaster,  lie 
baa  an  even  »troiig<-r  reserve  force  in  hi»  knowledge  of  haman  natiiff, 
his  addrMO,  and  his  strength  of  character.  In  thin  xensc  the  average 
indicates  that  prolonged  eSort  results  in  control.  He  niacbcs  a  poial 
in  after-years  when  the  special  event  conforms  to  hia  effort  taidly. 

Bat  we  most  not  overlook  the  conditions  that  limit  success.  Thvre 
ifl  a  margin  of  ancortainty  in  the  fact  that  the  eucceseful  man  is  seta 
to  itnffcT  from  lenijiorary  calamilieis  wbioh  cUuirly  are  not  dno  to  hit 
aciiiin  or  itiiu-liou.  liVc  find  an  outward  influence  eorapletdy  Wyoad 
hia  coniro).  'lite  fact  that  it  can  be  conquered  by  persevcnuice  ni 
knowledge  docs  not  k«B©n  its  irnesistible  force  in  the  proseuL  TV 
outer  forces,  largely  social  but  not  lc«  powerful  than  those  of  organi- 
sation and  phyMiml  bw,  do  not  rc«pond  to  bi«  plTurt*— seem  arrayed 
against  him,  or  torn  nneipeotedly  in  hia  favor.  It  thus  appeare  tJisI 
tlie  (|ue!itioD  of  control  might  easily  result  iu  endless  debate,  becaow 
each  side — the  triumph  of  cirnimFtances  or  of  human  wit)  and  perse- 
Tcrauce — includes  part  of  the  tnith.  While  admitting  that  the  teoJ* 
ency  is  pcniistently  in  favor  of  effort,  we  yet  find  a  poiitire  coocla- 
tion  impossible  to  hold.  The  control,  even  onder  favorable  condi- 
tions, is  incomplete.  It  is  true  we  can  not  express  this  with  eva 
relative  accuracy,  yet  a  rough  idea  of  the  truth  may  be  given  by  a 
statement  of  arithmcttcji]  proportion  as  appHi-d  to  a  large  number  of 
men  faa>'ing  snccctufnl  <]nalitic« — such  aa  knowledge  of  human  natnn 
and  pcntevf-rancc.  Tlic  proportion  of  control  will  seem  mncb  greater 
if  we  ci)Msider  the  effect  u()on  a  given  calling  or  condition  toward 
kwbicb  the  etfort.  tends.  When  a  person  starts  in  life  with  ono  object 
I— say,  that  of  making  money — and  uttes  every  available  me^ns  to  ae- 
Loomplish  his  purjiove,  saving  and  oonsiantly  watching  the  pulilio  wants 
[villi  the  intention  of  mipplying  them,  working  nigbt  and  day  at  • 
FsacHfice  of  social  recreation,  the  average,  wo  may  say,  is  as  bigit  it 
oinety  per  cent  that  he  will  sacoeed.  Many  will  put  the  po«sibilit]r 
of  failnre  at  much  less  tlian  ten  per  cent ;  but  if  the  question  bo  care- 
fully considcrcil,  it  will  bo  admitted  that  sickncwi  and  otbi>r  MUUM 
may  make  inroads  u]>on  prosperity,  so  tliat  of  a  hundred  penH>iiK  wilb 
sucb  qualities,  ten  might  fail  after  a  given  lapse  of  lime,  owing  (o  con- 
ditions beyond  their  control 

While  noticing  the  proportion  of  failnre  which  may  rwnli  in  spile 
of  prolonged  effort,  wo  miist  not  omit  the  immense  differt-net'a  due 
to  the  qualities  with  which  men  aro  bom.  This  b  ibe  most  importatil 
of  all  the  conditions  considered.  After  deducting  a  large  number  of 
exceptions,  we  would  doubtless  still  find  the  bahtnce  bravtly  in  favor 
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o(  the  cbildrfn  of  efficient  parents.  It  therefore  followR  tlint,  attliougli 
ve  out  not  tntcu  tbo  oonlrol  absolutely  to  effort  in  the  individual,  wft 
can  still  lind  a  part  of  tfac  dilToix-nco  nccountod  for  in  the  eSort«  of  a^ 
lino  of  ance*tor»,  or  in  parcnu  whoKO  xpccial  aptitudn,  perhaps  at- 
iainiildir«ctly  by  work,  are  united  witb  niagntfyin^^  cfFoot  is  on«  of 
tbeir  cbitdren.*  If  wc  go  back  of  tbe  effective  qiialiliea  of  men,  wc 
encounter  the  unfatbomiiblo  fact  of  the  peniatence  of  force  ;  for  tlie 
BoM  important  cbarftctcri*tic  of  iIivhc  effective  qnalitioi  is  a  certain 
mtcbanical  motive  |>ower.  It  may  be  (Kmiiible  to  dcBnitt^ly  sc|Mirate 
tbe  force  in  raen  into  tbe  presence  or  absence  of  different  kindu  of  it 
in  a  line  of  ancestors,  but  ultimately  we  are  obIi};cd  to  say  tbat  tbe 
(ivt  impulse  took  plauc  for  tbe  same  reason  that  tbo  earth  persists  in 
its  ooan^e  round  the  t-an,  or  for  tbe  aaino  rca«oii  tbat  motion  appf-an 
te  be  an  inevitable  attribute  of  matter.  Of  course  this  ih  not  account' 
ing  for  it.  It  is  simply  redncinfr  tbe  question  to  a  point  of  fact  be- 
jond  vbicb  further  inrcstigation  is  apparently  useless.  In  estimating 
our  power  of  control,  tbo  right  method  is  to  start  tritb  the  qualities 
existing,  or  latent,  and  tbeu  proceed  to  tbi^ir  effect*.  Wo  may  say, 
vitli  Herbert  fjpcncer,  tbat  special  forms  of  thought-force  were  built  ap 
Ibrongb  proceeses  of  action  and  adjustment,  but,  as  involved  or  noticed 
in  bis  conclusions,  this  only  diasolres  tbo  existing  special  manifestations 
el  force  into  a  general  but  at  the  same  time  imiiccouu table  force. 

Wbile  tbo  enormous  magnitude»  and  forces  in  nature  remind  us 
«f  oar  belplemneM,  it  is  yet  clear  tliat  tlie  tendency  to  master  distant 
fsids  id  constantly  stimulaied  by  natural  pbenomena.  Wo  ongbt  not 
lo  be  discouraged  by  tbe  fact  that  eiceptional  events  are  not  always 
classified  or  rcdnced  to  order  by  us — their  connection  is  often  lost, 
awini;  to  our  limited  grasp  of  duration — nor  by  tbe  truth  that  a»  nat* 
ml  pbenomena  recede  from  us  wo  arc  more  conscious  of  problems 
Wjood  the  circnmslaneei  or  aorroundings  which  we  partly  control. 
Maaf  apparent  disconnections  gradually  lead  us  away  from  the  series 
floae  at  band.  The  heavenly  bodies,  for  example,  manifest  no  much 
nriation  in  movement  and  brigbtneas,  tbat  men  are  led  to  undertake 
Mrsssdngly  diffionlt  or  more  dclicau-  tAxk*  of  calculation,  as  in  estt* 
Mtlng  tbe  distanoos  of  a  Centauri,  Sirius,  Tega,  and  other  stars, 
Another  result  is,  tbat  attempts  are  made  to  form  at  least  a  theoretical 
idea  of  the  physical  conditions  of  suns  and  planets  throu^;!)  knowledge 
Utsined  by  means  of  the  spectroscope.  Tbe  conclusions  thuK  reached 
in  necsesarily  imperfect  because  based  upon  fragmentary  data,  but 
Iba  mental  tendency  to  inquire  is  witb  scientific  minds  inevitable,  bc- 
tuss  there  ore  always  appearing,  with  ever}'  incrcaao  of  telescopic 
power,  other  stars  beyond  those  last  discovered. 

k  thos  api>ears  tiiat  while  tbe  bigb  aims  of  I'lato  and  ^Vristotlc  find 

*  A  «erUhi  srtiM  tvmt  t«  have  {nhniin]  bb  fatber'n  bsUt  of  kMU  otMemlion  sud 
tk  ■sdMv's  ■wehaoical  ingciwitir.    Vcrj  elten,  bowcnr,  tbcM  cbsncurislios  cui  not 
:  tiMalutrtiMcdiMdL 
TOL  mv.— SS 
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Rpffication  in  tbo  idea  that  effort  is  unghi  by  nalarc,  nxtm  whca  i 
oeQntte  result  is  inrisiblc,  T«t  the  tCAchiiig«  of  physical  causatioD  4fl 
that  it  is  Tain  to  expect  an  escape  from  some  material  tramniela.  1H 
see  the  vibnUioa  of  two  appareotty  opposing  social  forces,  in  wind 
till)  Ligli  and  more  intolligent  force  is  slowly  gaining  the  ascCDdenof 
by  a  process  of  adaptation,  so  that  the  physinl  for<-v  is  bvcominK  ■ 
sotirce  of  power  to  men  instead  of  fcmr.  Emerson's  eonelueion,  lii« 
iliat  of  Kant,  is  twontided — that  tb«  principle  of  mind  iit  manifcsttd  M> 
OS  tlirougb  material  action.  This  bolds  tmc  aside  from  Kant's  "  Foran 
of  Thought  "on  one  band,  or  Herbert  Spencer's  relations  between  fS^ 
tides  on  the  other.  Wc  can  not  bare  the  unalloyed  mind-pow«r  or 
control  nsually  wished  for,  bocausc  onr  denuinds  are  nnreasonaUc  in 
tb«  BCDSe  that  we  would  dispense  with  tbo  newMary  and  lower  roi>ii- 
tions  upon  wluch  the  bigh«r  depend,  and  thus  throat  out  caasatiK 
which  is  the  principle  of  combination  or  order  by  wblcb  error  sul 
absurdity  could  be  escaped  If  the  rolations  between  events  were  cob- 
ptctely  miutercd.  This  mastoiy  of  physical  power  represents  an  iiWal 
condition  in  wliic^ti  the  mind  is  no  longer  enslaved  by  forces  that  sccsi 
materia)  or  mevhatiical. 

In  closing  with  a  general  view  of  this  subject,  we  enoonnter  the  fol- 
lowing contradiction  :  During  a  long  period  wc  sec  that  forlnnes  and 
reputatioiM  grow  by  means  of  industry,  and  that  a  high  percentage  of 
the  men  having  these  industrious  qualities  accomplish  tbeir  pnrpoec- 
t)n  the  other  band,  it  i»  obvious  that  many  of  tbo  pbystologioal  pb^ 
nomena  of  the  human  body,  the  varying  limitation  of  tfaongbt  In 
indiriduals,  and  eapecialy  the  nniverse  of  matter,  are  not  appreciahly 
influenced  by  our  actions  or  ideas.  Tbo  idea  of  poesible  control  nai^ 
rows  from  a  aotar  system  to  a  planet,  to  a  particular  part  of  plaoolary 
Btirfaoe,  to  a  epeciiU  n'riea.of  efTocts,  and  to  special  kinds  of  caltingi. 
The  aigoer  can  tnitlifully  claim  that  wc  have  no  control,  and  hold  his 
position  by  referring  to  the  mateml  universe  and  the  deveiopment  uf 
mankind  ;  but  pniticular  kinds  of  effort  when  so  considered  und«nniBe 
bis  argument  as  applied  to  immediate  resnlts  of  actions,  la  aigany 
on  lh«  other  Hide,  be  can  msinuin  as  tmtbf  ully,  to  put  the  same  Huk 
is  different  form,  tJial  tbe  control  is  almuMt  complete,  btit  be  nail 
apply  his  argument  to  special  and  restricted  conditions. 

It  has  been  denied  that  we  can  trace  with  certainty  any  manifcrti- 
tion  of  law  in  circumstances  ;  that  there  is  a  fatal  error  in  oondnsUKB 
regarding  the  invvitablcncM  of  causation  or  law  ;  tbat  there  is  no  po- 
oeptible  law,  beoausc  everything  shows  a  margin  of  variation  whidi 
may  reach  inconceivable  rcsnlt*  in  the  conrvc  of  ages.  Law,  as  nnder* 
stood  by  a  member  of  the  Theosophical  Sodety,  means  the  i-xact  nrpe- 
tition  of  prevtous  conditions,  owing  to  vast  averages  and  inconceivably 
great  Upscs  of  time.*    The  argument  as  to  whether  phenomena  tm 

"  ThEa  dcSnltion  of  law  vm  tAnatotA  bf  «m  at  the  Toopr  memtnn  of  tb»  *fd«tT- 
Jt  msj  W,  UitXj  Mprtwni  ibe  riews  of  sU  tbe  nembois. 
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ciaetly  repoatod  U  uppanntJ/  of  no  00DieqaeD0«\  as  long  u  av«r«gB 
r«sa1t«  arv  known.  Tbe  notion  of  lufiniM  rariation,  as  thna  implied, 
u  dvfecUre  because  the  identity  underlying  Utc  variation  ia  omitted. 
It  t«  fair  to  assmnc  that  idFnlit3r  will  kwp  paco  with  variation,  and  that 
Uw  margin  of  variation  oinat  atwaTS  involve  continuity,  or  a  farther 
illttstratjoa  of  tho  ordvr  or  law  manifested  by  tbe  phenoiucoa  coa- 
sidered.  Tbe  history  of  acicncu  allows  that  the  new  relatioiia  do  not 
rander  ab«urd  the  verified  ooDolustona  of  rcMon,  though  maofa  ia  added 
that  has  to  be  olaasified  and  as  far  aa  possible  reduced  to  a  reasonable 
basis.  In  fact,  the  variatioDB  are  seen  to  verify  tlio  known  sequences 
iutead  of  lessening  thetr  ocrtaiuty.  We  may  therefore  aiutnmv  that 
net,  far-reaching  forces,  or  forms  of  force  now  nnknown,  will  never 
even  seem  to  iiitt-rfer«  with  tbe  obvious  and  I'ccmiiii'ly  nc«eaMiry  laws 
lBaDif<.iit«<l  by  known  phenomena.  Such  interference  of  unknown  laws 
would  be,  as  far  as  we  could  perceive,  a  break  in  continuity,  or  causa- 
tioo,  and  tbe  inflow  of  obvious  absurdity.  tYom  this  point  starta  the 
root  of  soperstitioa  ;  for  persons  without  perception  of  the  causation 
mderiying  nil  action  endow  the  unknown  forces  with  power  to  pro- 
duce •ffecta  at  variance  with  the  »impleHt  forms  of  sequence,  the  dts- 
twbanoo  of  which  would  atonce  render  void  thehumnn  intellocu  Are 
we  lo  believe  that  gloves  wero  sent  from  Uombny  to  I»i)ilon  in  an  in- 
Hant,  thus  setting  a«idv  one  of  the  first  laws  of  matter  k-amed  in 
childhood  f  If  such  monstrous  pbenomena  occur,  then  it  ia  oselesB  to 
Cfaink  that  wc  can  traoc  method  in  eircurostanc<!S. 

All  the  evidence  so  far  collected  indicates  that  actions  nod  results 
ire  related,  and  wc  are  thus  encouraged  by  the  thought  that  no  work 
u  wasted — that  it  must  stand  to  the  credit  of  tbe  worker.  When  tlte 
(ffect  npon  others  is  not  discernible,  we  can  be  sore  that  the  advantage 
tSB  exista  as  latent  force  of  character.  The  valne  of  work  remains 
g*ood  in  spite  of  vicissitudes.  This  may  seem  trite,  but  we  most  re- 
suraber  that  the  rclniion  between  work  and  effect  is  constantly  ob- 
Mrved  in  a  partial  light,  so  that  people  are  likely  to  be  cither  fatalists 
Vht  MIcawbcr,  or  to  louk  upon  a  special  failure  as  inexcusable  and  as 
a  Mrtain  indication  of  <|uality.  It  has  been  the  object  of  tliis  outline 
so  complicated  a  question  to  modify  these  opposing  views,  to  en- 
1^  effort,  to  cmphasixe  the  rational  perception  of  the  continuity 
ofdar  ]H-mKling  CTentx,  and  to  pnt  AKide  ns  f ar  as  possible  the  fe-ai^ 
fil  pnsibililit^!)  with  which  some  eiiduw  the  mysttrioua  power  every- 
«Wa  manifested  in  nature.  As  long  aa  we  feel  conseiooj^  that  tJie 
iwable  reality  can  never  involve  anything  irrational,  ill-fitting  tlw 
ly  and  grandeur  of  the  sidereal  universe,  we  feel  that  ideas  may 
the  burdens  of  men,  widen  their  thought,  and  teaeh  them  that 
persistent  effecu  following  causes  may  be  depended  upon  with 
■aiiro  tnisU  Meantime  the  progress  of  men  in  intdligeiKe,  toward  a 
kiB  degree  of  happinces,  oontinnes.  One  of  thu  principal  factors  of 
■dvaacemenl  is  that  all  sbould  sincerely  express  personal  convio- 
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Uon.  Tbe  decline  of  inulligence  and  of  our  power  to  contrul  dram- 
etanc««  may  be  cou«eivcd  as  be^ning  vheo  old  Idpaa  are  advooiej 
merely  bvi^ause  th«  first  ini|ireBsiuD  is  tliat  Uiay  w  pUasiblc,  atid  for- 
tinularly  when  oertaui  bookM,  purely  inMllcvtunl,  arv  aroided  merelj 
IxieaiiM  th«  reader  fears  to  fitxl  Mtaelhing  uiian«w<-TsbI(>  and  t'onTinc- 
iDg.  Uy  all  meanit  k-t  \n  hAv«  free  trade  in  idea^,  from  iho  tbcoiy  o( 
tnatiMialintion  advanced  l>y  Robert  Dais  Owen  at  one  cxtranie  to  tb* 
itcientiltc  exitctnen  of  Ilerbert  Spencer  at  tbe  other.  Let  tbirrv  W  m 
prou-ction  of  ideao,  and  let  each  one  maioUin  its  hold  by  rirlae  itf  iu 
trutli  and  power.  Owing  to  tbe  varying  tendencies  and  views  of  no, 
tbe  trutli  overlooked  by  one  may  bo  neen  by  anotbcr,  eo  that  if  ve  » 
eonrsge  tlte  expression  of  pccnliar  eombinalioiM  or  combining  pov<f) 
in  tnindfl,  touch  suffering  nriNtng  from  our  lack  of  knowledge  nuyfl^l 
escaped.  Thooe  who  do  not  realiice  the  value  of  ideas  ought  to  rdfli 
that,  largely  owing  to  oar  want  of  ingenuity  and  perception,  we  an 
still  in  the  main  at  the  mercy  of  particles  in  ways  which  could  be 
spared  us  if  we  knew  or  bafl  di)teovi'ix*d  more,  or  had  mon?  contml  u( 
the  onward  march  of  the  closely  knit  network  of  events  and  inllat-niti 
that  make  np  our  short  lives.  Laclc  of  observation  in  a  trifling  mat- 
ter, or  short-wghled  heed  to  the  convenience  of  the  present  hour,  nuy 
restrict  the  pos*iblu  development  of  the  finest  powers,  and  so  the  At- 
vclopnicnt  of  intulligeii«\  by  widening  llnit«i  limits,  indirectly  as  KtB 
as  directly,  may  add  to  the  |iower  of  men  in  a  s1«iadily  increasing  pro- 
portion. Those  who  do  not  ace  the  helping  power  of  science,  or  U 
least  the  promise  of  it,  ought  to  remember  that  every  oniisaiou  to  use 
the  best  intelligence  in  themsdvcs.  or  to  encoursge  it  in  others,  nraUi 
in  a  conttnttiLDCG  of  tlio  amount  of  |>iitn  and  diuppointmunt  now  exit- 
ing, which  can  only  bo  lesMOcd  by  the  general  development  of  intel- 
ligenoe,  and  by  the  nw  of  the  increasingly  difflcnlt  aiid  more  rabUb 
reseandws  of  meu  of  science. 


RELIGIOUS  RETROSPECT  AND  PROSPECT.* 

Br  nEBBEBT  SFE.NXEB. 

I   I  NLIKE  tbe  ordinary  coDscionsnoss,  the  ri-ltgtou«  eonsciouHneoi  b 

^    eonccmed  u-ilh  that  which  lies  beyond  the  sphere  uf  M-nsc    A 

lirtiie  thinks  only  of  things  which  can  be  touched,  seen,  heard,  Ijuited, 

etc. ;  and  tlio  like  b  true  of  the  untaught  child,  tbe  deaf-mute,  and 

the  lowest  savage.    Rut  the  developing  man  Iuli  thoughts  about  «■ 

*  Tills  «rtla1eiriIi«Tentiult]rtonn  Una  tksiiieE)npt«ral''B<«luIutlual  lBttitaii«s** 
— Fkri  VI  o[  "  Th«  Friuaplol  of  Sodatop."  The  AsiciaMit*  omMnloc  maUnr  uT  tut 
In  iliefintpulofitkrc  WvdvnIhteMiWMaoIpROnSfif  (hipUn.  GtMmm  lur  wm- 
l^sll  ot  Ibm,  bo««tsr,  ms;  aUu  tMfuuBliii  fMlIaf  "Tlie  Principles  of  SsdOt*0-," 
alrudy  pnblbbML 
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PnccK  wliicli  be  regirds  as  tuiually  Inaudible,  inuuigiblc,  tnviaibla  ; 
nd  yet  wliich  be  regards  as  operative  opoo  biiu.  What  suggests  tfaU 
otion  of  agencW  tninsccn<Iing  pnveption?  How  do  these  ideaa  con- 
ftntiug  tlM^  Bupcmatural  iitoIvv  out  of  idean  eoDceming  the  natural  ? 
Tie  traDfiition  CJUi  not  be  audden  ;  umI  an  xooonnt  of  the  gvnesU  of 
digioa  moat  bcgiu  hy  describijig  the  stepa  through  which  Ihv  Iransi- 
on  talMM  placn. 

The  gboftt- theory  exhibits  lh«ee  Htepi?  quite  clesriy.  We  are  shovn 
mt  tbu  mesial  difTerenliatioa  of  invisible  and  intangible  beings  from 
itible  aod  taogible  beings  prognw«cs  (dowly  and  unobtruKirdj.  In 
i*  fact  ibat  the  otIiur-HcIf,  «nppo«ed  lo  wander  in  dreams,  is  bcli(!v<^ 
I  liavo  actually  done  and  »eea  whatever  was  dreamed,  in  the  fact  that 
IB  otbor-aolf  when  going  away  at  death,  but  expectt^  presently  to  re- 
im,  in  eonceired  as  a  doublo  equally  material  nith  the  original,  we 
is  that  the  Bupomatural  agent  in  its  primitive  form  diverges  very  little 
Djin  tlie  luktaral  agent — is  Bimply  tbc  iirigitial  man  with  some  add- 
1  powen  of  going  about  Kcretly  and  duing  g04>d  or  evil.  And  tlie 
lot  tbat,  when  tlu!  double  of  the  dead  man  cvaM-n  lo  he  dreamed  about 
tf  tlio«e  who  knew  btm,  his  non-appearance  in  dreams  is  held  to  im- 
)17  that  he  is  finally  dead,  shows  that  these  earliest  Bripematural  agents 
bave  bat  a  terapomry  existence  :  the  firvt  tendencies  to  a  penaiiuivnt 
«m»ciousness  of  the  supumatural  prove  abortive. 

In  many  coses  no  higliiT  degree  of  differt^nttntion  in  roiiched.  The 
j^toat-populatton,  recruited  by  deaths  on  the  one  side,  but  on  the  otJier 
llde  losing  its  members  as  tbcy  cease  to  be  recollected  and  dreamed 
iboat,  does  not  increase ;  and  no  individuals  inetuded  in  it  couo  to  bo 
recognized  through  xuoccsuvc  gener^tionjt  an  eHtabliiibeil  Hupematural 
powers.  Tlius  the  Unkulunkulu,  or  old-old  one,  of  the  Zooloos,- tb^ 
fstlier  of  tlie  race,  is  regarded  as  finally  or  completely  dead,  and 
tbere  ii  propitiation  only  of  ghosts  of  more  recent  date.  But  wbero 
dfcnmstances  favc^  the  oontionance  of  eacrifices  at  graves,  witnessed 
by  members  of  each  new  generation  wlin  arc  told  about  the  ditad  and 
ttaasmit  the  tradition,  tlien-  eventually  ari-icit  the  conception  of  a  per- 
■incntly'exi«ting  gho«t  or  xpiril.  A  more  marked  contrast  in  thought 
bctweai  suirematural  beings  aud  natural  bcingn  is  thus  established. 
Ihcre  nmultaneously  results  a  great  inerc-aso  iu  Ihe  number  of  these 
Kpposcd  snpernatural  beings,  since  the  aggregate  of  tbeiii  is  now 
continually  added  to ;  and  there  is  a  strengthening  tendency  to  tbtnk 
bT  t^m  as  Bverywhere  around,  and  as  causing  all  onnsnal  occur* 
noccs. 

Diffcnmocs  among  the  ascribol  powers  of  glio«ls  soon  arise:.  Tbey 
naturally  follow  frf)!n  the  observed  differences  among  the  powers  of 
Uio  liviug  indiriduab.  Ileoce  it  resulu  tbat  while  the  propitiations 
b(  ordinarT  ghosts  are  made  only  by  their  descendants,  it  comes  occa- 
nonaJly  to  be  thoHL;ht  pmdcnt  to  propitiate  also  the  ghosla  of  the 
Mn  drcaddl  imli'  jiIuhIk,  even  though  (hey  have  no  claims  of  blood. 
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Qait«  Oiirly  tfaoro  thtut  ))«gin  tboae  f^nAm  of  Buperostonil  bein^  vUch 
cvetitu»lly  become  »o  strongly  marked. 

Habitual  wars,  which  mora  than  all  other  cMt«M  initiate  these  £nt 
differentiations,  go  on  to  inittnlo  further  and  more  decided  onw.  For, 
with  those  oontpotiniliDga  of  nnall  ttocial  aggregat«a  into  gr«U<r  enoi, 
md  rooompotiniling  of  thcw  into  ntill  greater,  wbiob  war  effecU,  thtr^ 
of  course,  with  tli«  multiplying  gradations  of  power  among  Vtm% 
m«D,  arises  the  c<OQce|>tion  of  muUi[)lyin^  gradations  of  power  amoDg 
their  gbo«ts.  Thus  in  course  of  time  are  formed  th«  conoeptiotit  cf 
the  great  ghosts  or  gods,  tho  moro  numerous  secondary  gboels,  or 
domi-gods,  and  so  on  downward — a  pantltcon  :  tlivro  being  still,  I 
ever,  no  ouential  distinction  of  kind  ;  as  we  see  in  the  calling  of  i 
dinary  gboita  i»an«s-gods  by  the  Komans  and  tlokim  by  the  HehremT 
Moreover,  repeating  as  the  other  bfe  in  tho  other  world  docs,  the  hf* 
in  this  world,  in  its  needs,  occupations,  and  social  organixatioo,  that 
arise*  not  only  a  dilTercntiniion  of  gimdua  among  aupcrnatural  bviagi 
in  reaped  of  their  powers,  but  al»o  in  reapeet  of  tbeir  chiiractera  Hi^ 
kinds  of  activity.  There  come  to  be  local  gods,  and  goda  rdg 
over  this  or  that  order  of  phenomena :  thero  come  to  be  good 
nil  spirits  of  various  qaalittes ;  and  whore,  there  baa  been  by 
qiicot  a  superposing  of  soolaties  one  upon  another,  each  haTing 
own  syntem  of  ghost-derived  beliefs,  there  reauha  an  involred  com- 
bination'of  such  beliefs,  constituting  a  mythology. 

Of  course,  ghosts  primarily  being  doubles  like  the  originals  in  il 
tbingi>,  and  gods  (wtion  not  the  living  members  of  a  conquering  ran) 
being  dAuhlns  of  tho  moro  powerful  men,  it  results  that  they,  toe; 
are  originally  no  less  human  tlian  ordinary  ghosts  in  their  phjsial 
hoharaoters,  tbeir  passions,  and  tbeir  intelligences.  IJko  the  donbk>  j 
'  of  tho  ordinary  d^ad,  they  are  eapposed  to  consume  tlie  fltidi, 
bread,  wine,  given  to  tliem  :  at  tirst  literally,  and  later  in  a 
spiritual  war  by  conxuming  tho  essences  of  tbem.  They  not  oalyl 
pear  as  vixibht  and  tangible  persons,  but  tbey  enter  into  conflict*  < 
men,  are  wounded,  suffer  pain  :  the  aole  dixliiiction  being  tlut 
have  miraculous  powers  of  healing  and  consequent  imti 
Here^  indeed,  there  needs  a  qualification  ;  for  not  only  do  varioa  | 
plos  bold  that  the  gods  die  a  first  death  (as  naturally  bappeni 
they  arc  the  members  of  a  conquering  race,  called  goda  bewutj 
their  superiority),  but,  as  in  the  case  of  Pan,  it  is  suppowd,! 
among  tho  oulturvd,  that  there  is  a  second  and  final  death  of  >  . 
like  that  second  and  final  death  of  a  ghost  supposed  among 
savages.  With  advancing  civilisation  the  divergence  of  the  i 
nral  being  from  the  natural  bt^ing  become*  more  decided, 
nothing  to  check  the  gradual  dematerialixatton  of  the  ghost  i 
the  god  ;  and  this  dematerialiaation  is  insensibly  furthered  in 
fort  to  reach  consistent  ideas  of  supematuial  action  :  the  god 
to  be  tangible,  and  later  he  ceasea  to  be  viwble  or  audible. 
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rith  this  differentiation  of  phpical  attribute*  from  those  of  butnanitjr 
fa«n  goce  on  mora  ilowly  tbo  diffarontiMioa  of  mvntal  at(ribut«(i. 
Elw  god  of  lh«  ravage,  nrprciH.iiU.-d  as  liaring  iotolligenco  iwarceljr  If 
il  all  grvatcr  than  tltal  of  the  living  inaa,  ia  deluded  with  eaw. 
ivcn  the  goda  of  the  aemi-civiliz«d  are  deceived,  make  ml^takeN,  rc- 
KQt  of  their  plana  ;  and  only  in  coarse  of  time  does  there  ariite  the 
lODoeption  of  nalimited  vision  and  universal  knowledge.  The  emo- 
ional  naton  eimnltao^ouely  unik-rgooa  a  parallt't  transform  a  tioit. 
fko  groM«tr  pMaions,  originally  cuuK|>i(mous  and  carefully  niiniHtered 
O  bj  devotee*,  gradually  fade,  li-aving  only  the  paaAtoos  lexs  related 
10  eorporal  aatinifaetionH  ;  and  eventually  these,  too,  become  partially 
lehnmaniaed. 

These  ascribed  characters  of  deities  are  continually  adapted  and  re- 
tdapted  to  the  needs  of  the  social  state.  Uuring  the  militant  phase  of 
Htivity,  tbo  chief  god  Ja  conceivod  on  holding  insubordination  U>e 
j^Mtest  erime,  as  implacable  in  anger,  oa  moretlcrtN  in  puniitlimeut ; 
ud  any  alleged  attribuit-s  of  a  milder  kind  occupy  but  small  opace  in 
(he  Moial  conaoionsnesB,  Uut,  where  militanoy  declines  and  the  harsh 
despotiiC  form  of  government  appropriate  to  it  is  gradually  qualified 
ly  the  form  appropriate  to  induvtriiilism.  the  foreground  of  the  reli- 
giona  conaciouHooM  i*  inrreaaingly  611cd  with  those  ascribed  traits  of 
the  dirtne  nature  which  are  congruous  with  the  ethics  of  ])caoe  :  di- 
riM  love,  divine  forgiveness,  divine  mercy,  are  now  the  cbaraeterietica 
opon. 
peroeive  clearly  tlio  effects  of  mental  progresa  and  ohinging 
life,  tliuR  stated  in  the  abstract,  we  roiut  glance  at  them  in  the 
If,  without  foregone  conuluuons,  we  contemplate  the  tra- 
,  records,  aod  monuments,  of  the  Egyptians,  we  see  that  out  of 
primitive  ideas  of  gods,  brute  or  human,  there  were  evolved 
lied  ideas  of  goda,  and  finally  of  a  go<l ;  until  the  priesthoods 
er  timc«,  repudiating  tlio  earlier  ideas,  described  them  as  comip- 
bving  nwayed  by  the  universal  tendency  to  regard  the  first  state 
I  UgfaeM — a  tendency  traceable  down  to  the  theories  of  existing 
ogiana  and  mythologists.  Again,  if,  putting  aside  itpoculations, 
not  asking  what  historical  value  the  "  Iliad  "  may  have,  we  take 
Bply  as  indicating  the  early  Greek  notion  cf  Zeus,  and  compare 
I  whh  the  notion  contained  in  the  Platonic  dialogues,  we  see  that 
:  oivilisation  had  gn-ntty  modified  (in  the  better  minds,  at  least) 
I  puely  anthropomorphic  conception  of  him  :  the  lower  human  at- 
DIM  being  dropped  and  tlie  higher  ones  transfigured.  Similarly, 
re  imntnut  the  Hebrew  Uod  desenhed  in  primitive  IradittoDs,  man- 
1  appearance,  appetites,  and  emotions,  with  the  Hebrew  God  as 
by  the  prophets,  there  is  shown  a  widening  range  of 
rr  along  with  a  nature  increasingly  remote  from  tliat  of  man. 
,  on  pMwing  to  the  conceptions  of  him  which  are  now  entertained, 
re  mads  swaie  of  an  extreme  transfiguration.    By  a  convenient. 
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obliTtoasnflM,  %  dnty  who  ia  early  times  is  rvprcsentod  as  hardeoii^ 
men's  bvarU  bo  that  Utcj'  niitjr  roinioil  pttnUliable  kcIm,  mnd  w  cmplor- 
ing  a  tying  apirit  to  d^veire  tbem,  comes  to  I>e  mostly  iliougbt  of  u 
aD  embodimeDt  of  Tirtuca  traosceDding  tbe  liigheat  we  cau  imagiu. 

Thus,  recognising  the  fact  that  in  tlie  primitive  haman  mind  Uien 
nxiHt«  DeithiT  rvHgioUfi  idea  nor  rcligiouM  vontimcnt,  we  find  tlut,  in 
tbt:  oourse  of  xocial  evolution  and  tlie  cvolutioa  of  inlcllij;cnce  acoouf 
pauiring  it,  there  are  generated  both  tbe  ideas  and  sentiments  whicb 
we  diittinguish  as  religiotts,  and  tliat,  through  a  ]>roceKi  of  canatin 
clearly  traoi-ahle,  ihcy  travem:  tho«e  stages  whioh  have  brought  thm 
among  civilixvd  raet:a,  to  their  present  forma. 

And  now  what  mar  we  infer  will  be  the  evolution  of  retii 
idcao  and  M'tiliincnts  tJiroughout  th«  fntore?  On  the  one  b: 
is  irrational  to  supposo  that  tbe  chaiigtu)  wbieh  havo  brongfat  lb 
fvligiou»  coDsciousnen  to  lis  present  form  wiU  suddenly  eessc^  On 
Ibe  other  band,  it  is  irratiooai  to  snppooe  that  the  religion*  consekmi- 
ness  naturally  generated  as  we  have  seen,  will  disappear  and  leave  sn 
nntitlol  gap.  Atanifeflly  it  mnst  undergo  further  ehanges ;  and,  how- 
ercr  much  elianged,  it  must  coRtioiic  to  oxiat.  What,  then,  are  "Htn 
traiw formations  to  be  expected  ?  If  we  nxlace  the  procow  above  de- 
lineated to  its  lowest  terms,  we  shall  see  our  way  to  an  answer. 

As  pcMnted  out  in  "  First  I^rinciples,"  §  !H),  Evolution  is  tltruughoat 
its  eoum  habitually  modified  by  that  Dissolution  which  eventoslljr 
undoes  it :  the  change*  wbielt  become  manifmt  being  usually  but  tli« 
differential  ro^iulid  of  uppoaing  tcndenoica  toward  integration  and  dit- 
integration.  Itightly  to  ODdersiand  the  geiteaa  and  decay  of  religiow 
'flystems^  and  the  probable  fatnre  of  those  now  exiatiDg,  we  roust  ukc 
this  truth  into  account.  During  tbo«e  earlier  changes  by  which  then 
is  created  a  hier.trcliy  of  gods,  demi-gods,  mancs-gods,  and  spirits  eJ 
varioim  kindn  itiul  ranks,  KvotutioR  goes  on  with  but  little  ijualiBratira- 
l^ie  eouHolidatud  mythology  produced,  while  growing  in  llio  nuue  of 
supernatural  beings  composing  it,  assumes  increased  definitenesa  in  tbr 
arrangement  of  its  parts  and  the  attributes  of  its  mevbera.  Bat  the 
antagonist  Dissolution  eventu.illy  gains  predominance.  Tbe  spradfnit 
reoognition  of  natural  eauMitioa  oontlicta  with  this  niytliological  ew 
lution,  and  tnt^nsibly  wealceufl  those  of  its  beliefs  which  are  most  "t 
variance  with  advaoeiog  knowledfte.  Demons  and  the  secondaniji- 
vinities  prefidinj;  over  divisions  of  X.tturc  become  !<■««  thought  of  U 
tbe  phenomena  ascribed  to  them  are  more  commonly  observed  to  folkv 
a  constant  order,  and  hence  these  minor  component*  of  the  niythoiofy 
slowly  distolvo  an-ay.  At  lh«  nine  lime,  with  growiog  supreniKT 
of  the  great  god  beading  the  hierarchy,  ther«  goe«  increasitig  asciip- 
tion  to  him  of  actions  which  were  before  distributed  among  nuraorM* 
supernatural  beings  :  there  is  integration  of  power.  While  in  propor- 
tion aa  tlm*  arbcs  thv  conse<inent  conception  of  an  omuiiuiteat  and 
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omniprespne  deitr,  tbere  is  a  gradaal  fading  of  hU  allcgnl  liunum  at- 
tribat«a  :  dusoluUon  biggins  lo  affect  the  aaprcnMi  pcnwnnlitjr  in  r^ 
spect  of  Mcribed  form  and  nature. 

Already,  &s  wo  bav«  Men,  tliis  process  has  in  th«  mom  advanc<4 
soctctica,  and  eepecUllj-  among  their  biglier  members,  gone  to  the  ex- 
tent of  merging  all  minor  iiQ]>vmatur!il  powcn  in  ono  Bupematural 
power ;  and  already  thia  ono  sajM'nuiiural  jmirer  hita,  1>y  wiuit  &lr. 
Slake  aptly  calU  driuit}iru|ioiiior]ihixatioii,  Iomi  the  gnxtHi'r  altribntoi 
of  hitmnntty.  If  things  lien-aftt-r  are  to  foUow  the  saiui-  general  conrao 
as  heretofore,  we  must  infer  that  this  dropping  of  human  attribatea 
will  eonlinuo.  Let  as  ask  what  positive  changes  are  beace  to  be  ex- 
pec  t«d. 

Two  factors  muat  unitv  iii  producing  tb»n.  Tlicrc  in  thv  di^reJop- 
mont  of  thuse  higher  sentiments  which  no  longer  toleratt;  the  aHcrip- 
tion  of  inferior  sentiments  to  a  divinity  ;  and  there  is  the  intellectual 
development  which  causcx  diasattsfaction  n-ith  ti>c  cmdo  intcq>r«ta- 
tiona  previoiuly  acccptc<l.  Of  ooukc,  iu  jiuintiiig  out  the  affect*  of 
these  factorw,  I  muat  name  some  which  are  familiiu' ;  but  it  is  needful 
to  glatMx;  at  tlioae  along  with  otfaera. 

The  cruelty  of  a  Fcejeeaa  god,  who,  reprvRented  as  devouring  the 
BOols  of  the  dead,  may  bo  lappoved  to  inflict  torture  during  the  pro- 
oeaa,  ia  small  compared  with  the  cruelty  of  a  god  who  (■nndcmnii  mcJi 
to  torture*  which  arc  eternal ;  and  the  aacriptiou  uf  this  crui'ltr,  though 
babitual  in  ecctealaatical  formulas,  occasionally  occurring  in  sermons, 
and  atill  sometimes  pictorially  illustrated,  is  becoming  bo  intolerable 
to  the  betler-naturcd  that,  while  some  theologians  (liHtinctly  deny  itg 
oAea  qntctly  drop  it  out  of  their  teachings.  Clearly,  tM«  cliangt 
can  not  oeaso  until  the  hcli<^fs  in  hell  and  damnation  diHUppuar.  Dis- 
appoarance  of  them  will  be  aided  by  an  increasing  repugnance  to  in- 
jintiee.  The  visiting  on  Adam's  desocndsnts,  through  hundreds  of 
generations,  dreadful  penalties  for  a  small  transgression  which  they 
did  not  commit ;  the  damning  of  alt  men  who  do  not  avail  thcm«elvcs 
of  an  HDi^ed  mode  of  obtaining  forgivcne«8,  n-hich  mo«t  men  have 
ncTwr  beard  of  ;  and  the  effecting  a  reconciliation  by  (Sacrifice  of  one 
who  was  perfectly  innocent — are  modcit  of  action  which,  SMcribcd  to  a 
boman  ruler,  would  call  forth  expreiuiona  of  abhorn-ncii ;  and  th« 
■aeription  of  them  to  the  Ultimate  Cause  of  things,  even  now  felt  to 
be  full  of  difficulties,  must  become  impossible.  So^  too,  must  die  out 
Ibe  belief  that  a  Power  present  in  innumerable  worlds  throughout  in- 
finite !>pace,  and  who  "during  millions  of  yean  of  the  earth'*  earlier 
^Bltvnee  needed  no  honoring  by  ttct  iuhabitant.t,  »houtd  be  acixed  with 
^Braving  for  praise,  and,  baving  created  mankind,  should  be  angry 
^■li  tbem  if  they  do  not  perpetually  toll  bim  bow  great  he  is.  Men 
im\  by-and-by  refuse  to  imply  a  trait  of  cbanctor  wUcfa  Is  the  rc?erac 
MC|jronhipfnl. 
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Similarly  with  the  logical  incongmitivs  more  uid  more  coospinow 
kto  growing  tiit«iiigen«e.     PaMing  ov«r  Ui«  fuuiliar  difficuhivi  tltu 
'sundry  uf  the  implied  divine  traits  are  in  contradiction  witb  llie  diiint 
aitribui«8  otbenrise  aficribed — that  a  god  who  repetUA  of  what  be  bu 
k-dona  must  bo  ladctng  eitfaor  in  power  or  in  forenght ;  that  hii  sngn 
LpreSBpponM  an  occurrence  wliich  liaa  been  contrary  to  tutcatioo,  uA 
Ih  indioatM  dofuct  of  means — we  come  to  the  deeper  difficalty  ihit 
Iweh  omotiotu,  in  common  witb  all  emotions,  can  exist  only  in  a  cm- 
l^idoiuneai  which  ia  limited.     Every  emotion  has  its  antecedent  idcis, 
and  antcM^denL  ideas  are  habitually  nappoicd  to  occur  in  God  ;  ho  is 
represent«d  as  seeing  and  hearing  thin  or  the  olh«r,  and  as  being  tmo- 
tionally  affected  ihensby.    Tliat  la  to  »ay,  the  conception  of  a  diriaitf 
LpoMcssing  (liv-to  trails  ot  character  neceasarily  eonlinuea   anihropo- 
T  morphic  ;  not  only  in  the  sense  that  the  emotions  ascribed  are  liis 
those  of  human  beings,  but  also  in  the  sense  that  tliey  form  parts  of  a 
1  consciousness  which,  lik«  the  human  coasciouaiMMM,  is  formed  of  ne- 
pccssivo  tOatt-s,    jVnd  such  a  conception  of  the  divine  couscionSDMi  is 
irruconc liable  both  with  the  unchangeableness  otherwise  alleged  ud 
with  the  omniscience  otherwise  alleged.    For  a  oonscioosneas  consti- 
tuted of  ideas  and  feelings  caused  by  objects  and  occurrences  Ma 
not  b«  (iimulLatieoualy  occupied  with  all  objects  and  all  occurrtocts 
tliroughimt  thii  nnircrKc.    To  believe  in  a  diviiiu  oonscioiunea^  ncn 
must  refrain  from  tliinking  wlist  is  rnamt  \>j  oonsoionanem— most 
stop  short  witb  verbal  propositions  ;  and  proportions  which  they  m 
debarred  from  rendering  into  thoaghts  will  more  and  mor«  fail  to  esl- 
ifffy  tlicm.    Of  course,  like  difficulties  present  themselves  when  the  will 
of  Gnd  is  Niwkcn  of.    So  long  as  we  refrain  from  giving  a  definite 
moaning  to  the  word  wilt,  wc  may  say  that  it  is  poaM«»ed  by  tbo  Caiui 
of  All  Things,  as  readily  as  we  may  asy  that  love  ot  apptx^iatian 
ia  posaessed  by  a  circle  ;  but,  when  from  tbe  words  we  pus  to  tbs 
thonglita  they  stand  for,  we  find  that  we  can  no  more  unite  in  coo- 
Aoionsness  tlio  terms  of  the  one  proposition  than  we  can  those  of  the 
other.    Whoever  oonoeiTes  any  other  will  than  hia  own  must  do  so  b 
k  terms  of  his  own  wilt,  which  is  the  sole  will  dir«otly  known  to  him— 
rkll  other  wills  being  only  inferred,    lint  will,  as  each  is  conaoiom  of  it, 
presupposes  a  motive — a  prompting  desire  of  some  kind  :  sbs<^ut*  ia- 
diffcTcnce  excludes  the  conception  of  will.     Moreover,  will,  at  imply- 
ing a  prompting  desire,  connotes  some  end  contemplated  a«  one  to  bt 
ft4.'luev<>d,  and  ccaMss  with  the  acliievemont  of  it :  aome  other  will,  r«- 
fening  so  some  other  end,  taking  Its  ]>1im:c    That  b  to  say,  will,  Iil» 
emotion,  necessarily  nipposea  a  scries  of  states  of  consciousneaa.    TU 
LOODccption  of  a  divine  will,  derived  from  that  of  the  hnmnn  will,  in- 
^TcdveH,  tike  it,  localixation  in  space  and  time  :  the  willing  of  each  end, 
exdading  from  coDscioosneoa  for  an  interval  |1m>  willing  of  other 
ends,  and  therefore  being  inconsistent  with  thai  omnipresent  acdritj 
which  eimiUtaiicou»ly  woi^  out  an  infinity  of  ends.    It  ia  the  saiw 


ive  ■etiTilies,  it  ia 
ktioD,  and  were  pn<Tid 


;  Ihf  First 
B  that  in  such  «a»e  the  First  Cause  could,  before  thia  creation, 
ad  notliing  to  genemle  tn  it  Buch  obangea  aa  tliotie  constituting 
re  call  iutvlligence,  aiid  munt  therefore  bare  been  unititelligoat 
tiiao  wbea  intcllig:eno0  was  moat  called  for.  Ilonce  it  im  clear 
ic  intelligence  ascribed  answers  in  no  rMpect  to  that  which  we 
by  the  name.  It  is  intelligcnoe  out  of  which  alt  the  cliamcten 
otinR  it  have  TOniahtxI. 

ese  and  oth«r  dilSeultiea,  some  of  which  are  often  dincneaed  but 
diapoNi^d  of,  must  force  men  hvroaftvr  to  drop  the  higher  an- 
raorphic  characters  given  to  the  FirHt  Caiuc,  iw  they  have  long 
Iropped  the  lower.  The  conception  which  hsa  been  enlarging 
be  bef^ning  mnst  go  on  enlarging,  untU,  by  disappearance  of 
jta,  it  bccomcH  a  conscionsneea  which  tranacenda  the  fonna  of 
t  thought,  though  it  forever  remains  a  consciousness. 

Int  bow  can  such  a  final  oomtoionxneNS  of  the  Unknowable,  thus 
alleged  to  be  true,  be  reached  by  sucoessive  modifications  of  a 
ition  which  waa  utterly  untnie  F  The  ghost-theory  of  the  savage 
iteM.  The  material  double  of  a  dead  man  in  which  ho  helicvea 
bad  any  cxixtcncc.  And  if  by  gradual  dcn>3torialixation  of 
ouble  wa.s  produced  the  conception  of  the  supernatural  agent 
eral— if  the  eonception  of  a  deity,  formed  by  the  drxi])ping  of 
luroan  attribtitefl  and  traDsfij,'uration  of  olhi-r«,  rcHulK^d  from  eon- 
cw  of  thia  process — is  not  the  developed  and  pnrilted  conception 
d  by  pushing  the  procoaa  to  its  limit  a  fiction  also?  Sarely, 
primitive  belief  waa  absolutely  false,  all  derived  beliefs  must  bo 
tolj  falae." 
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riencc*  ;  but  in  tliese  experienoes  tlibt  notion  Dcfl  lateot.     ^^*lleD  jiro- 

dnoing  mulion  in  his  limba,  and  tbroaifh  tbem  motion  in  otber  thinp, 

lie  is  aware  of  tito  acoompaDying  filing  oi  vffoit.     And  tliia  wnie 

of  effort  wbicit  i*  thv  untMi^unt  of  ctiuigtw   Jirvctly  prodaced  b; 

Uiim  becomes  tbe  conceived  antveudcnt  of  cbange*  not  pcodnoed  bt 

rhim— furnishea  him  irith  a  term  of  thought  by  which  to  represent  Ibc 

genesis  of  these  objectire  changes.    At  first  this  idea  uf  nutMubr 

force  «  aateceding  nDttsuai  eTent«  around  him  carries  with  it  the 

whole  aMemhlftgo  of  aceoctatvd  iduas.     lie  thinks  of  the  implied  effort 

pa  ail  olTori  I'xvrciMd  by  a  bcjng  wholly  liko  bimself.     In  eonrse  of 

■time  tlicsc  doubles  of  the  dead,  aiippoeod  to  be  woriieTs  of  ail  but  tbe 

moKi  familiar  oliangeR,  arc  modified  in  eoDception.     Bceidcs  becoming 

tesa  gnasly  material,  some  of  tliem  are  developed  into  lar^ger  penoii- 

alitiee  preading  over  classes  of  phenomena  which,  being  comparatively 

regular  in  their  ordn*,  foster  the  idea  of  beings  who,  while  far  more 

Utowerfnl  than  men,  are  less  variable  in  their  modes  of  action.    So 

nhat  the  idea  of  force  a*  excrciecd  by  each  bcingn  comes  to  be  kfli 

nasociated  with   tlie  idea  uf  a  hnman  ghost.    PurtlK-r  advances,  by 

nrhich  minor  supcntatnral  agenta  become  merged  iu  one  general  agca^ 

raikl  by  which  the  personality  of  tJiis  general  agent  is  rendered  vagnt 

nrhile  becoming  widely  extended,  tend  still  further  to  dissociate  (he 

Isolion  of  objective  force  from  the  force  known  as  stich  in  conscio(» 

Itoess ;  and  the  dissociation  reaches  its  extreme  in  tlie  thoughts  of  the 

bnan  of  science,  who  interprets  in  tcrma  of  force  not  only  tbe  visible 

Itchanges  of  sensible  iKxlicv,  but  atl  phytiical  changes  whatever,  even  Vf 

to  the  undulations  of  the  ethereal  medium.     Nevertbelcas,  this  foroa 

(be  it  force  under  tliat  statical  (orm  by  which  matter  mists,  or  tutda 

that  dynamical  form  distinguished  as  eneigy)  is  to  tbe  last  thongbt 

of  in  terms  of  that  internal  energy  which  be  is  cORM.-i(inH  of  aa  mowiH- 

lar  effort.     lie  is  compelled  to  nynilxilixv  objective  force  in  terms  of 

eabjeotjve  force,  from  lock  of  any  other  symbol. 

See  now  the  implications,  lliat  internal  energy  which  in  the  ex> 
periences  of  the  primitive  man  was  always  tbe  immciliato  anteoedent 
of  changes  wrought  by  him — ^that  energy  which,  when  interprelJiig 
external  changes,  he  thought  of  along  with  those  atlrihnics  of  a  faomaii 
personality  connected  with  it  in  himself — is  the  same  energy  whtdh^ 
freed  from  anlbropomorphio  accoropauiments,  is  now  fifjured  as  Um 
cause  of  alt  external  phenomena.  Tbe  last  stage  rcachi-d  is  recognilioa 
of  the  truth  (bat  foroo  as  it  exists  beyond  cunifciousneas  can  not  b« 
liko  what  we  know  as  force  within  ooBscioutine» ;  and  that  yet,  ifl 
cither  is  capable  of  generating  the  otlier,  they  must  be  different  modia 
of  the  same.  Conso'iuently,  the  tiiial  outcome  of  that  speciil.-ition  eon* 
raenced  by  the  primitive  man  is,  that  the  Power  manifci'ted  throu^* 
oat  the  universe  distinguished  as  material  is  Um  same  Power  whicb 
in  ourftelves  wells  up  under  the  form  of  cowscionsness. 

It  is  untru^  then,  that  the  foregoing  argtment  proposea  to  e\-olve 
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lief  from  a  belief  which  was  wholly  false.    CoDtrariwiw,  th« 
form  of  the  religions  conscionsocss  is  the  final  deveiopmentH 
loiouKncM  which  nt  the  outaot  contained  a  genu  of  truth  oh- 
'  multitadinooa  eTTont. 


who  think  that  8eion«o  \»  disMpating  religiotu  beliefs  and 
A  Reem  unaware  that  whatever  of  mjvtcry  itt  lakcn  from  tlio 
|>r«latioi)  is  added  to  the  new.  Or,  rather,  we  may  nay  that 
ice  from  the  one  to  the  other  is   accompanied  by  incresfln ; 

an  explanation  which  has  a  ceeminff  feasibility,  it  substitutes 
lAtion  which,  citrr^-ing  ua  back  only  a  oenain  diwtance,  thero 

in  presenct:  of  the  avowedly  inexplicable. 
r  one  of  ita  aspects  scientific  progreca  is  a  grs'lual  tranflfignra* 
ratnre.  Where  ordinary  perception  saw  perfect  simplicity  it 
reat  oomplexUy ;  where  there  seein«d  absolalo  inertness  it 
intense  activity  ;  and  in  what  appears  nicro  vacancy  it  finds 
vat  ptay  of  forct«.  Kach  generation  of  physieiflls  diHi»>vera, 
>d*'  brme  matter,"  powers  which,  but  a  few  years  before,  the 
meted  physicists  would  have  thought  incredible  ;  as  instance 
^  of  a  mere  iron  plate  to  take  up  the  complicated  aCrial  vibra- 
Inced  by  articulate  speech,  which,  all  translated  into  tnultitu- 
id  Taricd  electric  piil«cs,  are  retranslateil  a  thouKand  milvs 
atbvT  iron  plate  and  again  heard  as  articulate  spectib.  Wlicn 
rer  of  Nature  see*  Uutt,  quienceut  aa  they  appear,  surrounding 
ie«  are  thus  Miuitivc  to  forces  which  are  intioitesinial  in  their 
—when  the  spectroscope  proves  to  him  that  molecules  on  the 
Inte  in  harmony  with  molecules  in  the  stars— when  there  is 

bim  the  inforcnoo  that  every  point  in  space  thrill*  with  an 
r  vibratiooa  patvag  tlirough  it  in  all  directtooH — the  ooncep- 
hich  he  tends  is  muoh  less  (hat  of  a  aniversc  of  dead  matter 

of  a  oniverse  every  wliere  alive  :  alive,  if  not  in  the  restricted 
1  in  a  general  aense. 

transfiguration,  which  the  inquiries  of  physicists  continually 
ia  aided  by  that  othpr  transfiguration  resulting  from  inota- 
inquiriea.  Subjective  analysis  compels  us  to  admit  that  our 
interpretations  of  the  phenomena  which  objeota  pre-icnt  are 

in  tonna  of  our  own  variouHly-i^omhiiied  sensations  and  ideas 
reaaed,  tJiat  Im,  in  elements  belonging  to  consciousness,  which 
qinbob  of  the  something  beyond  con  scion  sncss.  Though 
tftorward  reinstat*.**  our  primitive  beliefs,  to  the  extent  of 
that  behind  every  group  of  phenomenal  man  ift^frtat ions  there 
a  ncxia,  which  is  the  n^ality  tliat  remains  fized  amid  appear- 
ch  are  variable,  yet  we  are  shown  that  this  nexut  of  reality 
■  inaocwmblo  to  conacioosnesa.     And  when,  onoe  mor«,  wo 

that  the  actirtticn  oonstitnting  coiwciotuness,  being  rigorous* 
,<aa  uoi  bring  in  among  tbcnwelTea  the  aotivitics  beyond 
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tlM  boDDdi,  wbtcb  tbcrcfoTO  iii<«in  iiBconsoioufi,  tbottgb  productum  o( 
either  hr  tlie  other  Bfrema  to  imply  tbit  tb«y  ar«  of  thu  miido  fwinntill 
nature,  this  DMeaaity  w«  are  under  to  tbin)c  of  the  ext^ninl  e»M^  b 
tertna  of  the  internal  energy  gives  rather  ft  spiritoalietio  than  ■  b» 
terialistio  a«poot  ia  tlut  tmivcrM^ ;  furthcT  thought,  hon-ever,  ohUjpa^ 
na  to  recognixo  the  truth  thikt  a  conci-ption  givon  in  pbccomenal  mui- 
fefltAttoDj  of  tbia  ultimate  eniTgy  can  in  no  wise  slionr  us  what  it  il 

While  the  beliefs  to  which  analytic  science  thus  leads  Arc  inch  w 
do  not  destroy  the  object-matter  of  religion,  bnt  simply  transfigure  It, 
ScieDoe  under  its  concrete  forms  enlarges  the  sphere  for  rt!ligioai  KDli- 
ment.  From  the  very  beginning  the  progress  of  Icnovrledge  bas  beta 
ncoompuiicd  by  an  increasing  capacity  for  wonder.  Among  san^^ 
the  lowest  are  |he  laatt  ■mprtacd  when  shown  remarkable  products  n( 
'  fliTilbced  art,  astoniahing  the  traveler  by  their  indi£Fereae<k  And  w 
little  of  the  marreloBB  do  they  perceive  in  the  grandest  pbenonHU 
of  Nature  that  any  inqniriea  concerning  them  they  regard  as  chiliM 
trifling.  This  contrast  in  mental  attitude  between  the  lowest  bniniB 
beings  and  llic  higher  humun  bi-ingit  around  as  i«  parnllelcd  by  ibt 
contrasts  among  the  graded  of  thi-HC  higlier  hnman  beings  Uirmwirek 
It  IS  not  the  rnstic,  nor  the  artisan,  nor  the  trader,  who  aces  sonielliiBf; 
more  than  a  more  matter  of  course  in  the  hatchtng  of  a  chick  ;  bat  ii 
Li  the  biologist,  who,  pu«hing  to  the  nttcrni<?«l  his  analysis  of  vital  phe 
uomeiia,  reaches  his  grcat«st  perplexity  when  «  spock  of  prgtoplaun 
under  llie  microscope  shows  hini  life  in  its  simplest  form,  and  mak« 
him  feel  that  however  he  formnlatcs  its  proocasea  the  netaal  pla;  <i 
forces  remains  unimaginable.  Neither  in  the  ordinary  touriitt  nor  in 
the  deer-stalker  climhing  the  mouDtaios  above  him  doea  n  nighlaoil 
glen  rouse  ideas  beyond  those  of  sport  or  of  the  picturesque ;  bot  it 
may,  and  often  does,  in  the  geologist.  He,  obsorving  that  tbe  gUdtP 
rounded  roelc  he  sits  on  has  lost  by  weathering  but  half  an  inch  of  iU 
surface  since  a  time  far  more  remote  than  the  beginnings  of  homw 
civilization,  and  then  trying  to  conceive  the  alow  denudation  whicb 
has  cnt  out  the  whole  valley,  has  thoughts  of  time  and  of  power  to 
which  they  are  strangers — thoughts  wldch,  already  utterly  inadeqnue 
to  their  object*,  ho  feels  to  be  ntUI  more  futile  on  noting  the  coatotteJ 
beds  of  gneiss  aronnd,  which  tell  bim  of  a  time,  immeasurably  mon 
remote,  when  far  beneath  tbe  earth's  surface  they  were  in  a  hslf- 
melted  st.itc,  and  again  tell  bim  of  a  time,  imraensely  exceeding  tbii 
in  remoteness,  when  their  components  were  sand  and  mnd  on  the  shortS 
of  an  ancient  sea.  Nor  is  it  in  the  primitive  peoples  who  supposed  thit 
the  heavens  rested  on  the  mountain-tops,  any  more  than  in  the  fflodsfs 
inhflritors  of  their  cosmogony  who  repeat  that  "tbe  heavens  dedm 
the  glory  of  God,"  that  we  find  the  lai^jwrt  conceptions  of  tbe  nniverw 
or  tbe  greatest  amount  of  wonder  excited  by  contemplation  of  it. 
Rather,  it  is  in  the  astronomer,  who  sees  in  the  son  a  masa  so  vait 
that  even  into  one  of  his  spota  our  earth  might  bo  plunged  without 
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tJipccbing  its  c<lgOM  ;  wiJ  who  by  every  finer  teJeMopc  w  ebon-n  aa  io- 

^kiied  uulUtade  of  such  eons,  many  of  them  far  larger. 

^B  Hereafter  as  heretofore,  higher  focalty  nnd  deeper  iosigfal  will  raise 

^■faor  than  lower  this  svDtiment.     At  proMiit  tho  most  powerful  and 

^Btt  inatracted  tnu-11<-4:t  baa  neilbi-r  the  kitowiv<lge  uor  the  cipactty 

PH^nind  for  aymbolixiiig  iu  thought  the  totality  of  thing]'.     Occupied 

with  ooe  or  other  diviiiioa  of  Katura,  the  maa  of  iwience  usually  doc* 

not  know  enongh  of  tbo  olhcr  divisions  even  to  nidc-ly  conceive  the 

extent  Mid  comjilcxity  of  their  phenomena ;  and,  ii)ippo«ing  him  to 

blTO  adet)nat<:  knowWge  of  each,  yec  he  is  unablu  to  think  of  tbcm 

M  a  whole.     Wider  and  more  complex  intellect  may  hereafter  hi'lp 

him  to  form  a  Tagne  conBcioosDMS  of  tbom  in  tbeir  totality.    We  may 

'  ny  that  just  as  an  andovcloped  mnificHl  facnllT,  !<blc  only  to  appreciate 

Inple  melody,  can  not  granp  tlic  varioaifty -entangled  pasnges  and 
lonien  of  a  Kymphony,  which  in  the  minds  »f  compoitcr  and  con- 
ctor  ara  unified  into  involved  rouflical  effects  awakening  far  greater 
feeling  than  is  poaaible  to  the  muBioally  nncuitiired,  bo,  by  future 
more  evolved  intelligences,  the  course  of  things  now  apprehensible 
only  [q  parts  may  be  apprehcnaiblo  all  together,  with  an  accompanying 
feeling  as  much  beyond  that  of  the  present  cultured  man  as  bis  feel* 
ing  is  beyond  that  of  Utu  Haragc. 

And  thU  feeling  is  not  likely  to  he  decreased  but  increased  by  tliat 
analysis  of  knowledge  which,  while  forcing  him  to  agnosticism,  yet  con- 
tiuoally  prompts  him  to  imagine  some  solution  of  the  Great  Enigma 
which  ho  knows  can  not  bo  solved.  Especially  must  this  be;  so  when 
be  remcralH-m  tliat  the  very  notions,  beginning  and  tmd,  cause  and 
purpose-,  are  relative  notion*  belonging  to  human  thought,  which  are 
probably  inapplicable  to  the  ultintate  reality  transoending  human 
thought,  and  when,  though  suspecting  that  explanation  is  a  word 
without  meaning  when  applied  to  this  ultimate  reality,  ho  yet  feels 
Gompetlcd  to  think  there  must  be  an  explanation. 

Bat,  amid  tbe  myHteries  which  l>ecome  the  more  my.'tterious  the 
more  they  are  thoaght  about,  there  will  remain  the  own  abwoluto  cer- 
tainty, that  he  is  ever  in  presence  of  an  Infinite  and  Eti'mal  Ene^py> 
(L  which  all  things  proceed. 
Q£  ignanodon  was  disoovered  by  Dr.  Mantell,  in  the  Weatden  of 
England,  in  ]^J2,  and  has  sinoe  figured  in  geol<^icaI  books  as 
UM  of  Uie  largecl  and  mo«l  remarkable  of  the  animab  whose  former 
^■stenee  is  revealed  in  the  fossil  h«ds  of  past  ages.    It  is  described 
^ff  tlie  second  edition  of  Dana's  "  Geology  "  as  "an  hertiivornus  dino- 
aaor  of  the  Wcalden.    It  was  thirty  feet  tong,  and  of  great  bulk,  and 


TOE  IGUANODON. 


3S» 


THE  POPULAR  SCISKCE  MOXTHLr. 


kliad  the  Iiabit  of  b  bippopotuniui.  Tito  fcmar,  or  tbigh-bonc,  ia  i 
[largo  iDdiriduttl,  w9m  nliout  tliirty -three  iiic)!(>s  long,  ami  \hv  liiiimm 
)iiiiet«eD  inclK-8.  'Jliv  l«i>tti  wert!  AaI,  and  had  a  serrated  cMitiog  ei!gt 
like  the  teelb  of  tli«  ignana  ;  and  beooe  tli«  name,  Ngnif ying  t^uoiM- 
IUk  tftih  ;  many  of  tltem,  from  old  aoiouls,  are  worn  off  sborc"  U 
Conte's  "  Geology"  alRoeays  that  "the  animal  takes  its  name  from  tbt 
form  of  i(8  teeth,  which  an.<  miioh  like  (hose  of  the  igoaDa,  a  liTiBg 
b«rbivorou>  reptilo,  althougli  ia  oiher  respects  there  is  little  aSuitf.* 
\  FlgK.  1  and  2  show  ri»pc«tiTcljr  the  tootli  of  an  ignanodon,  and  a  m- 
tion  of  tlie  Jaw  of  the  iguana,  for  ooDipar^aoo. 


yM.I.— Toot*  or  tx  fecAronos. 


Pio.  1.— ttcmoil  or  it-w  or  Jdi  IKTAIM.   (After  Bocklud.) 

Le  Cont«  adds :  "  But  the  differenoe  in  siEe  between  the  liviog  uA 
tiie  vxtiBot  reptile  ia  etiormoas.  The  iguana  \»  from  four  to  six  feet 
rioag  ;  the  ignanodon  was  certainly  thirty  funt,  perhaps  fifty  or  wrty 
feet  long,  and  of  bulk  several  timoe  greater  than  that  of  an  eUppbant 
A  (faigh-bone  has  boon  found  fifty-tix  inehi.'d  long,  twenty-two  inehM 
in  cirvumft-Tcnce  at  the  shaft,  and  forty-two  inchea  at  the  condyle. 
It«  habits  arc-  itiipponoJ  to  have  been  something  like  thoM  of  a  hippc^ 
potantn*.  Like  this  animal,  it  wallowed  in  the  mud,  and  fed  on  ike 
rank  herbage  of  marshy  grounds."  Tlie  article  "  Ignanodon,"  in  tbe 
"American  Cyelopmdin,"  in  the  coursi- of  iIh  technical  deachpltonof 
the  bonca  of  the  animal  lliat  bad  been  identified,  suggests  that  the 
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tM  "miut  have  Rnpport«d  the  beavy  body  in  a  muiDOT  Hko  tbat 
te  lai;g«  pMchydernu,"  aod  fltat«§  that  the  anirnal  ittood  highor  on 
egs  than  any  existing;  Eaarian,  and  was  terrestrial  in  ita  babiu. 
Hanl«lt  vas  of  the  opinion  tbat  tbo  iguanodon  had  a  naul  intega- 
to!  horn.  We  reproduce  in  Fig.  3  a  picture  of  thu  rvptilu  restored, 
{ding  to  the  idpjui  pn-vailing  among  gvologUtd  ten  yean  ago,  in 
B0t  with  a  view  of  tbft  actual  skeleton  set  up  in  tli«  mnaenm  at 
Mela,  M  an  tliaKtration  of  tlie  danger  of  makiDt;  too  basty  genend- 
I  from  too  fvvr  or  too  imperfectly  understood  data. 


Fw.  li— lacAaaDON. 


K  n«w  and  very  considerable  deposit  of  remains  of  iguanodona, 
u  000  of  the  nearly  complet«  skeletons  of  which  the  presmt  re- 
ttraotion  of  tbo  animal  ban  been  made,  w«h  disooTorod  in  1878  at 
coal-mines  of  BorniMart,  botw<-en  Mimn  and  Tonmay,  in  B<'1gium, 
1 10  the  French  frontier.  Tliey  occur  there,  like  the  Eugtish  fi)»- 
fc  the  Wealden  or  lower  cretaceous  strata,  or  viorU-tcrraxn*  (dead 
n),  aa  ibe  workmen  call  tbem,  tbat  overlie  tbo  ooal-beds,  and  which 
e  to  be  penetrated  for  about  twelve  hundred  feet  before  the  coal 
»ch«d.  The  discovery  waj  made  by  M.  Fagjts,  director- general 
ha  BfliitUMUt  Mining  Company,  and  sii^i^imitnn  of  \X\v-  bont^s  were 
wa  Profeaaor  P.  J.  Van  Ucnedvn,  who  identified  tb^m  aa  belong- 
to  the  ijiniaiiodon.  Tbe  taik  of  removing  the  fossils  was  attended 
Eich  difficulty,  for  they  wore  charged  with  iron  pyrites,  th«  dc- 
tion  of  which  caand  tbem  to  crumbl«  as  eoon  as  they  wore 
to  tha  air.  It  was  undertaken  and  acconipliitlie<l  suoocssfally 
tt.  Depauw,  superintendent,  of  tbe  workithnpii  of  the  museum  at 
kela.     He  adopted  tbe   habits  of  tbe  miners,  and  spent  three 

■  in  the  ezoavations,  personally  a nperin tending  the  removal  of 

■  specimen.     By  subjecting  them  to  a  gelatine-bath  and  onvdop* 
■wery  piece,  previon«  to  removal,  with  a  casing  of  plaster,  he  got 

out  whole.    Tlie  remaina  were  then  again  examined  by  Pro- 
■M.  xxtr.— la 
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fcMor  Dupont,  director  of  tbe  mtie<eaui,  and  again  Hitowa  to  be  Ikiit 
of  the  igiunodon, 

For  the  pdut  two  yean  tb«  Iwdm  bavo  been  onder  tlie  steadjik- 
TMtignliuu  of  M.  L.  Dollo,  %  former  papil  of  Profeeaor  Qian^  of 
'  LilJu,  wliu  liM  [iiibliabed  four  |>3)>cni  (civing  aocountA  of  bU  obwm- 
tionii,  aud  is  expected,  wbea  be  gets  tlirougb  wilb  bis  work,  to  pobliik 
kn  exliaustive  treatise  on  lh«  subj«ot.  Ue  tbioka  be  bas  tb«  alceJelcoi, 
or  parU  of  tbem,  of  twenty-tbrc«  itidividnalii,  two  of  wbicb  beloogt* 
llaJit«U's  Speciea  (Iffuan<Mton  MunUili),  and  tweuty-ouc  to  tba  >pKMt 
IgwModon  Strnuaarlen^U.  On«  of  tbe  Bpccimens  bai  b«rn  redond 
and  mounted  by  BJ.  Depauw,  and  net  up  in  a  glasa  cbantbor  in  tht 
court  of  tbe  miuoum.  It  La  nviirly  coniptctfl,  only  a  few  pbalauKa 
and  otbrr  minor  dcluilH  beiog  wanting,  wbilc,  on  account  of  Ibe  ia- 
possibility  of  dctacbing  tbe  bonee,  moat  of  tbem  bare  beco  moanl«<l 
still  joined  to  one  aoother,  and  fastened  to  tbe  matrix  as  tlnty  ven 
taken  from  the  mine.  Tbs  figure  baa,  of  course,  for  tbt«  rcaton  t 
little  stiffnvM,  but  not  enough  to  attract  tbe  att«ation  of  tbe  nwrelj 
oaaual  obticrver,  and  HtandH,  in  tlio  natural  attitude  of  progreMion  d 
tbe  auinial  on  land,  erect  on  its  biud-liinbo,  wiUi  tliv  top  of  lla  snonl 
fourteen  feet  two  inches  from  tbe  ground,  and  covering,  from  Uir  lif 
of  tbe  tail  to  a  point  inimeduttcly  under  tbe  tip  of  tbe  snout,  a  kog^ 
of  twenty -tbrcG  feet  nine  inchLit. 

The  iguanodon  belong»  to  tbe  aiib-clawi  of  dinosauriaiis  and  tbe 
order  OmitKopocla,  or  bird-fouted.  Among  the  special  cfaaracteriftin 
of  tbe  family  of  tbe  igiiaiioduns  ore  a  single  row  uf  ti-ctb,  three  fnuo- 
tionat  digita  on  tbe  foot,  and  two  symmetrical  sternal  plnlr*.  Tba 
last,  which  Prof  essor  Uanh,  from  bis  studies  of  specimens  in  tbe  Bril- 
isb  MuMtum,  regarded  aa  ctaviclvs,  and  traced  in  tbem  a  point  of  «tn)Ct- 
Ural  resemblancf-  wiib  bird*,  are  declared  by  M.  I>i>llo,  from  t^fV 
mens  at  llemissart,  iu  which  they  are  preserved  in  their  natural  rtU- 
tiona,  to  be  sternal,  while  no  clavicles  are  found.  There  arc,  bov- 
ever,  sars  Mr.  II.  X.  Mo^elcy,  in  "  Nature,"  abundance  of  other  pwoU 
ill  the  skeleton  of  the  iguanodon  "in  which  lliv  remariuibic  reMdi- 
blanccH  between  the  Omitkvpaila  and  birds  indicated  by  PtofeMT 
liuxlvy,  more  tliaii  twelve  years  ago,  arc  borne  out  in  a  most  reoiuk- 
able  manner.  ,  .  .  l-lr»t  of  all,  there  seema  to  be  little  doubt  ponEbls 
thai  the  iguanodons  walked,  as  he  pointed  out,  on  tbeir  bindliiBl* 
erect,  like  bii'ds,  in  somewhat  tbe  attitude  of  the  accompanying  figun 
(see  Fig.  4).  Several  different  lines  of  coincidence,  aa  M.  DoUo  poanH 
out,  tend  to  prove  this.  Firstly,  the  remarkable  rcsemblancM  b^ 
twecn  the  structure  of  the  pelvis  and  the  posterior  limbs  of  birds,  ml 
the  corrCKpunding  parta  in  the  iguanodontt.  Tliv  points  of  TWMt 
blanec  of  the  ilium  and  ischium,  pointt^d  out  by  Professor  Iluxloy,  v* 
fully  confirmed  by  tlic  llemissart  specimens.  .  .  .  The  actual  poUi 
is  very  large  in  the  iguanodon,  as  will  bo  seen  in  tbe  figun-,  and  pfe- 
jecU  forward  and  outward,  forming  au  obtuM  angle  with  the  post- 
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abi«.  .  .  .  The  ]>n«t-}>ubia  b  loiig  and  tilvodcr,  and  dir«ct«d  backward 
Inn^ide  the  iNcJiiain,  aa  in  birds,  for  a  cousidcrAble'  dietaiKe  beyond 

PI  ijicbial  tuberosity.  .  .  .  M.  Dollo  is  inclined  to  follow  Profeeaor 
nb  in  identifying  tbi>  dinowaunan  pubis  nritli  the  pectineal  proMssI 
birdii,  a  codcId^oo  vrbioh  rcevivflH  in<>»t  intcrcHting  support  in  th« 
raloAblo  memoir  r«oently  published  by  SIihh  AHcu  Johtison,  of  Cam- 
Midge,  OD  "The  Devolopment  of  the  Pelrio  Girdle  In  the  Chick,"  in 
vhii^h  it  la  flhonrn  that  in  tlra  embryo  fowl  the  cartilaginous  repreaen^ 
itive  of  the  pectineal  proce«  is  at  first  much  Urger  and  more  promi- 
nent in  proportioD  to  the  dimeuAions  of  the  peWia  than  subsequentty, 
ud  booomes  gradually  reduced  as  dcivelopment  proocods.  The  pecul- 
iar form  of  the  pelyis  is,  no  doubt,  directly  connected  with  the  ma** 
cular  arrmiij^'cments  coDcemcd  in  the  erect  poet  ure,  originated  probably 
in  the  dinosnuri.init  and  trnnsmitted  to  birds,  in  which  it  has  been 
improved  open  by  tlic  elimination,  almotit  uomplote,  of  the  original 
pubis  tlirough  disuse," 

The  fore>Iimbs  are  considerably  shorter  than  the  hinder  one*,  and 
•r*  mauive  and  etroDg ;  and  this  difference  in  structure  is  cited  •• 
fwtber  though  not  conclusive  evidence  of  the  animal's  having  m^n- 
tained  an  erect  position.  As  further  evidence  in  the  same  direction, 
■&d  of  the  upprDoeh  of  the  typo  of  structure  to  that  of  ^i^dB,  are 
mentioned  the  reduction  of  the  volume  of  tbc  head  and  thorax  as 
oomparv^l  with  that  of  reptiles  and  the  postlion  of  a  large  mass  of  tlio 
liaeera  behind  the  hip-joint,  aa  in  birds,  whereby,  with  the  aid  of  the 
loi^  tul,  the  bftlancing  of  the  head  and  fore-part  of  the  body  was  mor» 
easily  secured.  The  dorsal  spines  of  the  vcrtebrto  are  connected  with 
■  »et  of  ossified  ligaments  binding  tbc  whole  dorso-lumbar  region  into 
a  rigid  mast — another  peculiarity  in  which  the  structure  Is  strikingly 
like  that  of  birds.  The  fore<Iiml)s  of  the  animal  have  fire  and  the 
hiDdUmliti  fuur  claws,  or  toes,  leaving  a  ihree-tocd  track.  Here,  again, 
is  HWtber  and  probably  the  most  decisive  proof  that  the  iguanodon 
walked  on  its  hind-limbs  only.  The  feet  have  been  compared  by  M. 
Dollo  with  the  tridactyl  Wvaldeo  foot-prints — which  tho  iguanodon 
only  among  known  Wealdeii  dinosaurians  could  have  mado— and  have 
been  found  to  fit  accurately.  "  If  ih«  animal  had  widk«<d  on  all-fount,'* 
Mr.  Hoseley  remarlts,  "it  b  impossible  but  that  penLa<tactyl  im- 
fffsions  should  have  occurred  with  the  tridactyl,  but  nuoh  is  not  tho 
Oacb  Long,series  of  the  tridactyl  print*  are  found  without  a  trace  of 
pvntadactyl  marks.  Tlie  arrangement  of  the  tridactyl  tracks  shows 
thai  the  iguanodon  walked  on  its  biiid-fcct,  and  did  not  spring, 
like  a  kangaroo,  with  the  aid  of  iu  tail.  This  merely  dragged  lightly 
btlilnd,  and  has  left  no  impn-sxion  in  connection  with  the  foot- tracks."* 
The  drat  linger,  or  thumb,  constitutes  a  large  homy  spur,  Ihe  remains 
ef  which  when  Snt  found  were  supposed  to  bo  the  Dose-boma  of 
Xaatell's  idc*l-  Acconling  to  M.  Dollo's  de«onption.  the  head  is  rela- 
linly  small,  and  very  much  compressed  from  side  to  sid«.    The  dos- 
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trils  an*  ipacious,  nni]  cliambereil  in  their  uitmor  rpgion  ;  the  otbiu 
an  of  modontto  lute  and  elongated  aJong  tbe  veiticaL  The  t«inp(nl 
•  in  limiwd  above  and  below  by  a  bony  arch,  a  disposition  whirb 
I  otherwise  found  amoDg  living  lizanls  only  in  the  Jlatttria.    Tbt 
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■tal  extremities  of  both  jaws  are  without  t«etli ;  while  there  are 
y-two  teeth  in  tlio  hinder  purta  uf  th«  jnwn,  and  these,  as  with 
ler  reptitn,  were  replaced  by  new  onca  a«  favt  as  they  wore  onb 
e  >kin  wu  smooth,  or  covered  only  with  epidermio  ecalea.  SonM 
ere  Iwlicve  Uivy  bare  found  in  tbt  fooi-print«  evideucM  that  » 
;bt  well  existed  between  the  toes,  M.  i>oUo  has  drawn  a  conjectural 
iw!  of  the  body  of  the  ignanodon,  which  is  represented  in  our  largo 
L  leaving  out  the  long  tail,  iU  general  shap*?  is  that  of  a  du<!k. 
le  sectioiial  view,  reprMented  by  X  in  the  cut>  indicAtc-e  that  the 
limal  was  relatively  very  dvtow  and  sharp-keeled,  like  a  cUpper-ehipt 
le  tail,  shaped  like  that  of  a  crocodile,  was  probably  a  powerfal 
Bwiinmiiig  organ,  like  tliat  of  the  duck.  The  iiix^k  was  comparatiTely 
slender  aud  capable  of  very  free  movements.  1^0  animal  was  an  in- 
habitant  of  marshes — so  far  as  is  known,  of  fresh-water  marshes  only 
— «jid  probably  fed  largely  on  ferns,  abundance  of  which  were  found 
with  the  Bcmlssart  specimens. 

A  multitude  of  other  troasarcs  besides  the  iguanodonn  wor«  found 
St  UemiMort,  and  are  awaiting  careful  examination.  Among  them 
are  crocodiles,  in  which  two  new  genera  have  been  defined ;  turtles, 
which  have  given  one  new  genus ;  and  "  a  vast  qoantily  of  flshes." 
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DETERIORATION  of  the  eye  has  been,  for  many  years,  a  topic 
of  ooroplaint — not  only  in  the  United  States,  but  in  Europe,  In 
Gitrmaoy,  after  a  careful  examination  of  the  pupils  in  a  public  school, 
A  sorgeoo  has  reported  that  the  proportion  of  normal-flighted  cbitdren 
ifl  gradnally  less  as  the  ages  of  th«  subjects  advance :  l>eing  ihtrty- 
nx  per  cent  in  the  primary  classes  to  ninety  per  cent  in  tie  highe»t 
clames.  Anothi^r  (itrmau  investigator  reports  that,  from  an  examina- 
embrsoing  ten  thousand  cJiildren,  it  was  found  that  the  number 
ahort'sighted  in  the  elementary  classes  was  from  five  to  eleven  per 
cent ;  in  the  higher  school  for  girls,  the  proportion  n-as  from  ten  to 
twenty-four  per  cent  ;  in  the  Jimltcfmlrn,  it  was  between  twenty  and 
forty  p«r  cent ;  in  the  gymnasia,  between  thirty  and  fifty  per  cent ; 
and  in  the  highest  clasMS  of  all,  between  titirty-fivo  and  eighty-eight 
per  ceuL  In  an  examination  uf  six  hundrud  sludonU  of  thm^ogy 
at  Tdbingen,  It  was  found  tliat  seventy-nine  per  cunt  suffered  from 
lyopia. 
Similar  examinations  made  in  the  schools  of  France  and  of  Eng- 
d  exhibit  similar  results,  showing  that  the  organ  of  sight  grows 
T  as  the  term  uf  study  grows  longer.    In  the  United  States, 
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euminatioD  prove*  tho  uroe  facts.  lo  PUlft^phlo,  %  committM  of 
pbyvifliatu  of  Uie  Medical  Soci«ty  examioed,  with  the  opbtbaliDMCopf, 
^tbe  e7«B  of  four  thousand  chiliinn  in  tJie  paUto  scboolx,  aod  tlicir 
^«port  eihibits  nimiliir  oonclutioni!^  In  San  IFVuiciBco,  tbc  Dcpnt- 
meDt  SopcrinU-iidcnt  of  the  Pabbe  Schools  MMrbi  that,  of  the  fuptli 
who  enUtr  the  |>ubli<:  schools  at  the  eighth  gnwie,  and  work  tbeir  my 
up  to  the  high-school,  folly  forty  per  cent  arc  afflicted  with  one  «f 
anolhor  form  of  myopia.  Dr.  Agnow  ehows,  id  a  recent  tx-iiort  «o  lb* 
progress  of  Dear-4>igIito<lnViM  in  thix  country,  that  "our  M'bool-roomt 
are  tbe  factors  nio«l  directly  influential  in  the  gradnal  and  increMiog 
devolopiD^Qt  of  a  race  of  ppectaclo-nsing  people."  Dr.  Derby,  Dt. 
Seguin,  and  many  other  acicutifio  philanthropic  gentlemen,  bsTe  ut- 
tered aimiUr  o)>>iiions.  Professor  Calhoun,  of  the  Atlanta  MeiliMl 
College,  Kays,  on  this  subject,  that  in  tbe  interior  of  tlM>  oyc  then  it 
an  elaalio  muscle,  called  tbe  ciliary  muscle  (cirouinacribing  that  ape^ 
ture  tbroagb  which  light  ia  conveyed  to  tbe  retina),  by  which  tbe 
Right  is  graduated  to  different  dUlancp».  In  a  normal  eye,  the  con- 
tractions and  expansions  of  this  miiacle  are  not  noticed  by  ns  ;  but  la 
a  near-sighted  or  over-sighted  eye  these  changes  are  violent  and  smn^ 
times  painful ;  and,  eventually,  the  action  of  this  muscli;  is  spnsmodie 
and  so  weakened  that  the  sight  is  pormanently  injured.  Ncar-ci^ted- 
ness,  he  remarks,  seldom  begins  until  the  sixth  year,  when  children 
oommenoe  using  the  eye  on  school-books.  There  Kre  reconla  of  th* 
'  (xaminatioos  of  the  eyes  of  forty-five  thousand  scboot'childreo,  of  sll 
^agea  and  gradei*,  white  and  culoicd,  and  it  han  been  proved  that  «»■ 
sightedness  increases,  from  class  to  class,  until,  in  the  highest  gndM, 
it  has  actually  been  developed  in  as  many  as  sixty  or  aevcnty  ]»er  cent 
of  all  the  scholars.  I  saw,  lately,  in  tbe  "Baltimore  Sun,"  that  a  stu- 
dious little  girl  in  a  public  «chool  in  that  city  was  struck  with  blind' 
ness  at  her  di?«k,  just  after  finishing  her  re-ading-lcseon. 

The  causes  to  which  this  deterioration  of  cye-sigbt  has  been  attriV 
.  uted  are  nllegt^il  to  be  cross-ticihls  from  opposite  windows,  light  shin- 
ing directly  on  the  face,  insufficient  light,  small  types,  and  to  dH 
position  of  the  desk,  forcing  the  fcboUu-  to  bend  over  and  bring  the 
eyes  too  close  to  tbe  book  or  writing-paper,  etc. 

But,  were  all  these  defects  remedied,  the  integrity  of  the  eye  would 
not  be  restored  nor  its  deterioration  prevented.  Tbe  chief  caosts  ti 
tlio  evil  would  still  remain.  These  are  the  colon)  of  the  paper  and  ink. 
White  paper  and  black  ink  are  mining  the  cyetiigbt  of  all  roadbg 
nations.  The  "rays  of  the  sun,"  says  Lord  Bacon,  "are  reflcel*-*!  hy» 
white  body,  and  are  absorbed  by  a  black  one."  No  one  (li>'.'!<'nu  (rom 
this  opinion  ;  but,  despite  tbe-se  indications  of  nature  and  of  philoso- 
phy, we  print  our  books  and  write  our  letttirs  in  direct  op]>oaitioa  V> 
the  suggcHlions  of  optical  science. 

When  we  read  a  book  printed  in  the  existing  mode,  we  do  not  see 
the  letters,  which,  being  black,  arc  non-reflective.    The  shapes  Nacb 
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ihe  retina,  bnt  tliey  »re  not  received  by  a  oponisncouR,  direct  action  of 

that  orgnn.      The  white  surfivcf  of  Ih«  paper  is  reflected,  hut  the  Ivt- 

tcTB  arc  detected  only  by  a  discriminative  effort  of  the  optic  nerven. 

Tbt«  effort  aanoya  the  nerves,  and,  vben  long  continued,  «xhausu  their 

j     Riuoeptibility.    The  hnman  eye  can  not  long  siuijun  the  broad  f;lare  of 

a  white  Burfaoe  without  injury.     The  author  of  "  Spaninh  Vistas,"  in 

,     "  Harper's  Magazine,"  itayx  of  Cartagena  that  "  blind  people  acem  to  bo 

nnmerons  there,  a  fact  which  may  be  owing  to  the  exoessive  dazale  of 

the  sitnlight  and  this  absence  of  verdure."    Mr.  Seward,  in  his  tour 

»r<"ind  the  world,  observed  that  "in  Kgypt  ojihthatmin  w  unirental," 

attributing   it  to  the  same  "  expessive  dazcle  "  of  the  wide  tavw  of 

white  sand ;   and  the  Hritteh  eoldiere,  in  the  late  campaign  in  tltat 

I     eonatry,  exhibit«d  aymptonui  of  the  same  dteease.    In  the  KmithKonian 

I     Report  for  1877  it  is  atated,  in  a  paper  on  "  Color-Rlindness,*' that 

"  H.  Cbevreul  has  produced  14,430  difttinguiithablc  tintit  of  the  el«- 

<     mentary  colors,  from  which  the  paper-manufActurent  could  iwlect  col- 

on  more  agreeable  to  the  eye  than  the  dazxling  white,  so  weakening 

and  lacerating  tn  tl»  n«rvm  of  that  delicate  organ."    We  know,  too, 

that  the  Emiuiniatix,  wandering  over  their  snowy  plains,  and  the  Arabs, 

roving  oT«r  their  sandy  deserts,  are  afflicted  with  inflammation  of  the 

•y«a,  which  often  results  in  blindness.     I  once  rode  for  hours  over  a 

]      Wcrtcrn  anow -covered  prairie,  and  experienced  the  weariitunic  and  irri- 

Uting  glare  ;  and,  had  my  ride  been  continued  longer,  I  might  have 

fonnd  myself  in  the  condition   of  the  gentleman   described   in  the 

"Cheyenne  (Wyoming  Territory)  Leader,"  of  April  17th  ult,,  tm  fol- 

Iowa :  "Ex-Govemor  John  W.  Hoyt  was  brought  home  in  yesU^rday'a 

coach  from  the  north  suffering  from  snow-blinduesB.    He  left  Cheyenne 

on  Thnnday,  and  on  Friday  traveled  all  day  over  the  anow  while  tb« 

j     nin  ahone  brightly  npon  it.     Tiic  Governor  suffered  greatly  from  pain 

in  the  eyes  in  the  evening,  and  at  length  becnmo  totally  blind.     He 

I      has  not  been  able  to  \wv  his  <'y<-i'ighl  since.     His  phyitieian,  Pr.  Gray, 

^^xprease*  the  belief  that  tho  Governor   will  n-covcr  bin  night,  but 

^HtuM  be  kept  in  a  dark  room  for  a  week."     Lieutenant  Danenhowtr, 

^Brbo  tost  the  use  of  one  of  hb  eyea  from  the  reflection  of  light  from 

Btseand  snow  in  the  Arctic  Ez|]editi<m  of  I86I,ifl  a  notable  illustration 

of  this  subject. 

IVom  all  these  anthorities  and  inalancea  it  does  not  seem  nnrea- 
Mnable  to  substitute  some  other  than  the  universal  color  of  our  paper. 
M^at  color  «hall  it  be  ?    Kataro  and  science  declare  that  it  should  be 
green.    Green  griiM  cotatk  the  gronnd,  and  green  loaves  are  nur  cano- 
py, and  no  color  is  no  grateful  to  the  eye.    Plutarch  said,  in  Remostho- 
Ms,  "  it  is  Qniversally  acknowledged  that  wc  are  not  to  abandon  the 
■happy  to  their  aorrowa,  but  to  endeavor  to  console  them  by  rational 
cognni,  or  by  turning  their  attention  to  more  agreeable  objects — in 
I  same  manner  aa  wo  desire  those  who  hare  weak  eyes  to  turn  them 
am  bright  or  dauling  colors  to  green  or  to  others  of  a  aofter  kind." 
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And,  in  hi*  life  of  Pericles,  he  eava  that  "  gram  is  host  raited  to  tbi 
eye  by  its  beauity  and  agroeablcnea,  and  at  tho  miaa  titan  ii  rofmhtf 
aod  «ti«ngtheii«  ihc  wight."     Fruin  tax  old  anoDymouB  volume  atttUtl 
"The  Gentlomaa  and  hady  tuMructed,"  published  iu  Loudon  is  ITSS, 
■1  extract  lb*  f oUowiug  :  "  Sotae  anlhors  ar^ue  for  a  [iroTidniw,  froa 
Itiie  earth  boiug  oovered  with  gTveo  r&th«r  thau  with  acjr  other  ralar, 
as  being  liuch  a  ri(cht  mixture  of  lisht  and  ^tade  that  it  comforts  Mi 
.CtrvngtlKiifl  ioatead  of  weakening  or  grieving  the  eye,  aod  tbeyei- 
Iplaiu  it  in  this  manner  :  All  colon  tliat  arc  mum  luminoaa  than  gnn 
oveqK  wer  and  dis«ip«to  the  animal  npirita  which  are  employed  in  lh» 
night ;  whvrvaa  tboce  that  arc  more  obscure  do  not  safficicnlly  via- 
ciw  tiiu  animal  spirits ;  but  the  rays  which  produce  ia  us  tb«  ides  of 
green  fall  upon  the  eye  in  such  a  due  proportion  that  they  give  Um 
animal  Hpirits  tboir  proper  play,  and,  by  keeping  up  the  Btniggle  ia  i 
jurt  balance,  vjcrite  a  very  plejiHing  and  agm-able  Herniation.     But," 
,  taya  llio  author,  "  be  ilie  eauHG  what  It  will,  we  know  that  iUt  effect  il 
nertain."    Kieheraod,  the  celebrated  French  pbyuol^^ist,  aayK,  in  hit 
obapter  on  "  Sensations  "  :  "  Grceo  ia  the  softest  of  coloni,  tbe  most  p«r 
manently  grateful ;  that  which  least  fatigues  the  eyes,  and  on  whicii 
they  will  the  longest  and  ruont  willingly  rcpom.    Accordingly,  Naum 
baa  been  profuae  of  green  in  the  coloring  of  all  plants,  and  shs  has,  in 
some  sort,  dyed  of  this  color  the  greater  part  of  the  surface  of  lb* 
globe."    lit.  Thomas  Dick,  in  hia  work  "  On  the  ImproTonent  of  So- 
ciety by  the  Diffusion  of  luiowledge,**  remarks,  page  S06^  section  6: 
"  Aa  the  oyo  is  constructed  of  tho  most  dcltcato  substances,  and  i>  oei 
of  the  moot  admirable  pieces  of  meebauimn  connected  with  our  fraaw, 
BO  tho  Creator  has  arranged  the  world  in  such  a  manner  u  to  afford  il 
the  most  varied  and  delightful  gratilicalion.     By  means  of  the  toUr 
.light,  which  is  exactly  adapted  to  the  stmclure  of  this  organ,  iboe- 
nands  of  objects  of  divenified  lK-4iuty  and  sublimity  are  presented  to 
the  view.     It  opens  l>efure  un  the  niounlatn^,  tlio  vales,  the  woods,  tbt 
lawns,  the  brooks  and  rivera,  the  fertile  plains  and   Sowery  6eld*, 
adorned  with  every  hue,  the  expanse  of  ocean,  and  tho  glories  of  tbt 
firmament ;  and,  as  the  eye  would  be  dazilc-d  were  a  deep  reJ  cobt 
or  a  brilliant  wAit«  to  be  spread  over  the  face  of  Nature,  the  Divine 
t  Goodness  has  clothed  the  heavens  witli  blitr,  and  the  earth  with  ffrtai 
— the  two  colors  which  are  the  least  fatiguing  and  tlte  most  ple*ui>g 
to  the  organs  of  sight ;  and,  at  the  samu  time,  one  of  these  colon  ii 
Kdiveisiricd  by  a  thousand  delicalo  shades,  which  produce  a  dclighlfil 
^tPoWct^  on  tbc  landscape  of  the  world." 

Dr.  I^beiie,  in  a  paper  read  recently  by  him  before  a  soieatilbi  so- 
rosty  in  Kdinburgh,  biIvim'']  tho  planting  of  trees  in  cities  ;  among  th» 
neneficial  results  of  which  be  mentions  "  tlie  relief  to  the  optic  nenv 
nhrough  the  eye  resting  on  objects  of  a  green  color,  and  that,  as  ibf 
nowor  of  sight  is  strengthened  and  sustained  by  green  glossw,  a  similai 
ndvantago  would  be  gained  by  the  presence  of  the  green  foliaga  b  ths 
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,"  And,  finally,  thnt  profound  pliitosopltcT,  Swodenborg,  says 
"  Tnu.'  CbrUtlau  Htligiuu  ":  '*  Wlial  would  color  bo  if  only  white 
JTeo  snd  no  blaolc?  llio  quality  of  Ibe  intermGdiaUi  cvlor^ 
ny  other  source,  u  but  imperfect.  What  is  senw  without  rel&- 
Bn<l  what  is  relation  but  tliingB  opposite  ?  le  not  tbe  sight  of 
'4!  darkened  by  nliiCc  sIudv,  and  t'niiTi;ni;d  by  green,  a  color  in- 
'  deririog  aomething  from  bla«lc?" 

Ml)  anthoriticfl  and  facta  arc  entitled  to  bcriouft  conHidcratioo. 
ir«  all  deinnnatnUive  of  the  poaitivc  iiijnry,  laceration,  aud  de- 
>n  of  tlie  sight  by  the  refleotiTO  dnzxlo  of  whito  ;  and  to  what 
we  attribute  tJra  steadily  incn-aaing  myopia  of  lliv  children 
schools?     ^Vhy  not  reform  it  altogether?    Lv^l  our  boolu  be 

on  grw^n  l>3jH'r,  and  lot  our  pnntcm  uko  n^,  yellow,  or  white 
r  the  noxious  bLick.  Tlie  reform  would  be  revolutionary,  and 
eresta  of  tbe  trade  would  be  at  flret  hostile  to  the  change.  For 
Ada  of  years,  from  papyrus  to  superfine  glittering  note-paper, 
M  have  be«n  exposed  to  the  deleterious  influences  of  black  and 

The  change  to  green,  yellow,  and  red,  at  to  some  other  agree- 
floctivo  Unta,  la  eventually  certain  to  take  plae«.  Science  and 
m  wmao  will  compel  it.  Tlic  substitution  can  not,  probably,  bo 
1  nor  immediate,  for  the  utationcry  world  mtint  be  tumetl  up- 
iwn  in  the  process  :  old  schoiji-boukti,  blank -bwikH,  and  writing- 
tad  inks,  must  be  diaplaced ;  and  publiKbers  and  paper-man ufac- 
wUI  bare  to  adapt  their  measures  to  the  new  dispeOHation.  But, 
t  is  conmromated,  crerybody  will  rejoice,  except  the  npt^ctacle- 
I,  The  cyea  of  the  iwholar  and  of  tbe  Btndeiit  will  no  longer  bo 
d  with  the  myopian  contrast  of  black  and  while,  but  strength- 
nd  refreshed  by  congenial  eoloni ;  and  to  pore  over  tlie  ]>agca  of 
;  wotlld  be  no  more  fatigniog  to  the  eyes  than  gazing  on  a  Ver- 
io decorated  with  variously  tinted  flowers. 
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y  laM  I  described  generally  t)i«  diffusion  of  liquids,  and  tbe  ao- 
to  which  the  names  of  endosmoiU  and  fxosntosis  have  been 
•  It  ia  easily  seen  that  in  extracting  the  juices  of  meat  by  im- 
n  in  water  the  work  ia  done  by  these  two  agencies.  This  is  the 
helber  tbe  extraction  is  effected  by  maceration  (immor&ion  Ln 
kter)  or  by  Ftewing. 

le  of  these  juices,  fl«  already  explained,  exist  between  the  fiben 
:,  other*  are  within  those  fibon  or  colla,  envelopod  in  tlto 
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ebeath  or  coll-raon)bran<K  It  Ik  rvtdcnt  Uiot  tbc  loose  or  ir»  jiuo* 
will  W  i'xmcl«d  t>}'  ximfilo  iJiffnsion ;  tboHc  (-iivt^lopifl  in  nKuibruK 
by  exosmoeis  through  the  membrane.  The  recall  must  be  the  »mt  tt 
both  cases  :  tJie  meat  will  be  permeated  br  the  water,  aod  tlui  «^ 
rannding  water  will  bo  pcniwated  by  the  juices  that  origioaUy  ciiMtd 
witliin  iho  meat.  A«  the  rate  of  <]iffii»ion — other  rondilionji  beiog 
equal— is  proportionato  to  the  extent  of  the  onrfaoce  of  the  dirrm 
Hquiilx  thnt  iiro  exi<o(tcd  to  each  other,  and,  as  the  nito  of  onnoaiiii 
Himilurlr  [iru|K>rlioiit:d  to  the  exposure  of  membrane,  it  w  eridcnt  thil 
the  cultiotE-up  of  the  meat  will  assist  the  extraction  of  it*  Juici-i'  hy  ll* 
creation  of  fresh  Borfsces  ;  hence  the  wctt-known  advuitagc  of  ciisi> 
ing  in  the  making  of  bc«f-teii. 

It  is  int«ri>i>ting  to  obwrre  the  condition  of  liMSieat  that  has  thai 
boeii  minci^d  and  ex|>OM!d  for  a  few  houn  to  AoM  actions  by  immef 
sion  in  cold  water.  On  removing  and  straining  such  minocd  meal  tt 
will  bo  found  to  have  loet  ite  color,  and  if  it  is  now  cooked  it  h,  insijdi 
and  even  nauNooiiM  if  eaten  in  any  qaantily.  It  haa  been  given  to  dofii 
and  cats  and  {ligit ;  thu»c,  after  cBtiDg  a  little,  refmto  to  take  mas% 
and,  when  supplied  with  this  Juioelea*  meat  aloni!,  they  langmsh,  ^ 
come  eroaoiatod,  and  die  of  starration  if  the  experiment  ia  co«iioni.-i 
Experiments  of  this  kind  contributed  to  tbe  fallacioan  oouclnsioiiii  it- 

'  scribed  in  No.  6  of  this  scries.     Although  the  meat  from  which  tht 
juices  arc  thns  completely  extracted  is  quite  worthlees  alone,  and 
from  which  il>ey  are  partially  extract<-d   is  nearly  worthlesa 
cither  of  them  becomt!ii  valuable  when  «ntcn  with  tbo  juicea. 

tBtewed  beef  of  the  Frenchman  would  deser^'e  the  contempt  be«li 

nipon  it  by  the  prejudiced  Knglishman  if  it  were  eaten  ait  the  £ngli>^ 
man  eats  his  roast  beef ;  but  wlien  preceded  by  a  potagt  contaisiig 

'  the  juioea  of  the  beef  it  \a  qiiito  as  nutritions  as  if  roasted,  and 

I  ea«ly  digested. 

Graham  found  that  increase  of  temperature  inorcasod  the  rato  it 
diSosion  of  liquids,  and  in  accordance  with  this  tlio  extraetion  of  tU 
juices  of  meat  is  elfectci]  more  rapidly  by  warm  than  by  cold  wito^ 
but  tbctre  in  a  limit  to  this  advantage,  a*  will  he  easily  undenrtood  \tj 
referring  back  to  No.  3,  in  which  are  desorilnrd  thv.  conditions  of  oooga- 
lation  of  one  of  these  joicee — vis.,  tbe  albumen,  which  at  the  tc» 
peratnro  of  lii4°  Falir.  begins  to  show  signs  of  losing  its  fluidity  ;  at 
ll!0°  1>ecomca  a  Mmi-op«qno  jelly ;  and  nt  the  boiling- point  of  wattf 
ia  a  rather  tough  sntid,  which,  if  kept  at  this  tcmperatnre,  shrinks,  tad 
bccomea  harder  and  harder,  tougher  and  tougher,  till  it  attains  a  o«^ 
MSteoce  comparable  to  that  of  born  tempered  witli  gntta-peroba. 
1  have  spoken  of  beef-tea,  or  Extraetfim  Camia  (l,ipbi_si'H  ''' 
of  Meat),  as  an  extreme  ca^e  of  extracting  the  juioi-o*  of  n^i 
must  now  explain  the  difference  between  this  and  the  juices  of  taV- 

idtnary  stew.    Supposing  the  juices  of  tbe  meat  to  bo  extiadal  W 

nnaceration  in  cold  water,  and  tbe  broth  thus  obtained  to  he  hcateS 
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order  to  tUt«r  its  raw  flavor,  1  ncam  will  be  seen  to  rise  upon  tbe  enr- 
Um  I  thin  ia  cnnfuUy  Kmov<.'d  in  tlii'  miuiufiictnre  of  Licbig's  oxtntot 
or  the  preparation  of  beef-tea  for  an  invalid,  but  in  llin-'i  sktoimiiig  wft 
remove  »  highly -011111110118  constituent — vii.,  the  albnmen  wbiob  baa 
coagiiUt«^  durins  the  heating.  The  pure  beef-tea,  or  Eitractom  Cai^ 
nltt,  duntajiu  only  the  creatine,  creatinine,  the  soluble  pbosphat«8,  ibe 
lactio  acid,  and  other  non-voagiilnblu  salinu  constittients,  that  are 
rather  stimnlating  than  ntitrilioa*,  and  which,  properly  spi-akiiig,  aro 
not  digested  at  all— i.  c,  they  are  not  convertvd  into  ehyniu  in  tito 
stomach,  do  not  paex  through  the  pylons  into  the  dnodenuin,  ei«.,  but, 
instead  of  thi«,  their  dilute  solution  passes,  lilie  the  water  we  drink, 
directly  into  Ibe  blood  by  endosmoais  through  the  delicate  membrane 
of  thai  marvelous  network  of  mioroscopic  blood-vessels  which  is  spread 
the  surface  of  every  one  of  the  myriads  of  little  upstanding  fila> 

Its  which,  by  their  aggregation,  conslitnte  the  villous  or  velvet  coat 
the  stoniiii'h.     ]n  fomti  stUes  of  prostralion,  where  the  blood  is  in- 

icicntly  Hiipplied  with  these  juices.  Ibis  cndoHmo^is  i-t  like  pouring 
life  into  the  body,  bat  it  is  not  what  is  required  for  the  normal 
inance  of  the  healthy  body. 

For  ordinary  food,  all  the  nutritious  eonBtitucnts  should  be  ro- 
taiue>],  either  in  the  meat  itself,  or  in  iu  litguiU  surrounding.  Rvgard' 
tug  it  tJiGoretically,  I  ahould  demand  the  retention  of  the  albumen  in 
tho  meat,  and  insist  upon  its  remaining  there  in  the  condition  of  tender 
Remi-KoUdiiy,  corresponding  to  the  white  of  an  egg  when  perfectly 
cooked,  as  deseribwl  in  N<i.  4.  AIho  that  the  gelatine  and  fi brine  bv 
floftcved  by  sufficient  digestion  in  hot  water,  and  thai  Ihe  saline  juices 
Ijbhiwe  constituting  l>eeif-tea)  l>e  jtartiaUi/  extracted.  I  !^y  "parlial- 
^V  bMMtKe  their  eomplete  extraction,  as  in  the  case  of  the  macerated 
^bee-meal,  would  too  completely  rob  the  meat  of  its  sapidity.  How, 
^bti,  may  these  theoretical  desiderata  bo  attained  ? 
^m  It  is  evident  from  the  principles  already  expounded  that,  cold  cx- 
Btction  takes  out  the  albnmen,  therefore  this  mn^t  be  avoided  ;  also 
Hkt  boiling  water  will  harden  the  albumen  to  leatln^-  oonsistence. 
^ks  may  be  shown  experimentally  by  tnihjecting  an  ordinary  bcef- 
^■^  to  the  action  of  boiling  water  for  about  half  an  hour.  It  will 
Hbc  out  in  the  abominable  condition  too  often  obtained  by  English 
Heka  when  they  make  an  attempt  at  stewing — an  unknown  art  to  the 
B^ority  of  them.  Such  an  ill-used  morsel  defies  the  efforts  of  or- 
^bry  human  jaws,  and  is  eurionsly  curled  and  distorted.  This  toug^- 
wiing  and  curling  is  a  result  of  the  coagulation,  hardening,  and  wbrink- 
^M  of  the  albumen,  as  described  in  No.  8. 

H  It  is  evident,  tJicrefore,  that  in  stewing,  neither  cold  water  nor 
^Btiug  water  should  be  used,  bnt  water  at  the  tcmporntnre  at  which 
^■ttmen  just  begins  to  eoagidate— i.  e.,  about  l.'Vt',  or  between  this 
^B  IWl"  as  the  extreme,  Bnt  here  we  em-ounter  a  scrions  difficulty, 
^br  ia  tbn  nnsdcnttfic  cook  to  determioe  and  maintain  this  tempera- 
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tart  f  If  you  tell  tier  that  tli«  vater  must  not  boil,  she  uliifta  her  uvw- 
pan  to  the  side  of  the  fire,  where  it  shall  only  simmor,  and  f]u<  finalj 
believes  that  stich  Bimmering  wat«r  baa  a  lower  tem|n:ratum  ihu 
water  that  is  boiliDg  violently  ovvr  the  fire.  "  It  stande  ui  rvawa' 
.  that  it  muil  W  iK>,  and,  if  the  experimental  philoKopbcr  appeals  to  tM 
'  and  the  rvidi-iM-e  uf  the  tbenoometer,  he  is  a  "theori«L" 

The  French  oook  esoapos  this  einunenBg  deluitioii  by  her  oommai 

oae  of  th«  bain-marie  or  "  vater-bath,"  a^  ire  call  it  in  the  labon- 

tory,  where  it  is  also  larf^ly  used  for  "  digesting  "  at  tempcraLum  Iie- 

I  low  813°.    ThU  is  simply  a  vessel  immen«d  in  an  oater  vessel  of  wattt. 

The  water  in  the  outer  tcsmI  may  botl,  but  tliot  in  tfae  inner  vessel  ou 

Dot,  at  i(j>  eraporatioo  kccpx  it  bdow  the  teoiperattire  of  the  wtM 

from  whieh  it*  htal  in  derived.    A  carpenter's  glue-pot  ta  a  very  good 

and  compact  form  of  water-bath,  snd  I  recommend  the  iutrodactioa 

of  this  apparatna  into  kitchens  where  a  better  apparatus  is  not  obtaio- 

ble.    Some  iron-mongers  keep  In  stock  a  form  of  vater-batfa  which  thq 

call  a  "milb-scaldcr."    This  rcHomhlM  tbo  glue-pot,  but  has  an  tour 

.  veMcl  uf  rartbcnwaie,  whii-h  in,  of  Oourac,  a  great  improvement  upon 

'  the  carjM-nter's  device,  an  it  may  be  so  ea«ly  cleaned. 

One  of  the  incidental  advantage*  of  the  bain-marU  is  that  tlit 
Mewing  may  be  perfumed  in  earthenware  or  even  glass  veasela,  seeiif 
that  they  are  not  directly  exposed  to  the  fire  Other  fomts  of  sncb 
doable  vessels  are  obtainable  at  the  bcM  iron-nongen'.  I  have  latdf 
M«n  a  very  neat  apparatus  of  thi»  kind,  called  '*  Dolby's  Kxtractn.* 
;  nis  oontiats  of  an  oiu-thenwant  veMel  that  rests  on  a  ledgr,  and  thu 
I  hangs  in  an  onter  tin-plate  vessel  ;  bat,  instead  of  water,  there  is  u 
air-apaoe  mirToanding  the  earthenware  pot.  A  top  screws  over  thii, 
and  the  whole  stands  in  an  ordinary  saucepan  of  water.  11)6  beat  ii 
thus  very  slowly  and  steadily  communicated  through  an  air-bath,  vA 
it  m.ikcs  excellent  hi-vf-uyi ;  hut.  Wing  closed,  the  cvaporatioD  dotj  _ 
not  keep  down  the  tcm|ierature  sufficiently  to  fulfill  the  aboTe-nufl^H 
condttiouR  for  perfect  slewing.  At  temperatures  Mow  tht  ioiHl^ 
point  evaporation  proceeds  superficially,  and  the  rate  of  eraporatieait 
a  given  temperature  is  proportionate  to  tbe  Kurfa<-c  exposed,  irreapcc^ 
ive  of  the  total  quantity  of  water  ;  therefore,  the  shallower  the  inaff 
Teasel  of  the  bain-marie,  and  the  greater  iu  upper  outspread,  tbi 
lower  will  bo  tlie  tempcnliiro  of  its  liquid  contents  when  it«  sides  aad 
bottom  are  lH>ated  by  tK>iling  wat^-r.  Tbe  water  in  a  basiu-shnped  i» 
nor  veeel  will  have  a  lower  ti'in{M^ratiire  than  that  in  a  vessel  of  anit 
lar  depth,  with  upright  (udcx,  and  cx[HN<tiig  an  equal  water-surf ao&.  A 
good  wa(er-bath  for  Ktewing  may  lie  oxtemporieed  by  nsing  a  oomnwa 
puddiug-baxin  (1  mean  one  willi  projeding  rim,  as  nsed  for  tyinff 
down  the  pudding-cloth),  and  selecting  a  saucvpoiii  juwt  big  enoafh 
for  this  to  drop  into,  and  rest  npon  its  rim.  Put  the  meat,  ete.,  tobi 
.stewed  into  the  bann,  poor  hot  water  over  them,  and  hot  water  bAe 
pUie  saneepan,  so  that  the  basin  shall  bo  in  a  walcr-bath  ;  then  let  tUi 
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water  simmer— very  j^Dllfi  so  aa  not  !«>  jump  the  hania  with  iU 
Stow  thus  for  aboat  double  the  time  osually  prescribed  in 
[liflh  M>okoty-book«,  nnd  comparo  tbo  reeolt  with  rimilar  mat«rialB 
in  boiliDg  or  "  tiimmcring  "  water. 

XXL 

In  my  lAst  I  cxjtlainc^  tlic  hardening  effect  of  boiling  water  on 
Incat,  Kod  the  coDsequeDt  nec«Bsity  of  keeping  down  the  temperataro 
eonaiderablj  below  the  boiliDg-point  in  onU-r  to  obuin  a  tcndor  and 
fnU-flaTO[«d  st«w.  Som«  furtfafir  «xplanatioD  is  tieocMary,  aa  it  la 
quite  poMJble  to  obtain  what  commonly  passea  for  tendemess  by  a 
jjnpy  flagrant  violation  of  the  principle*  there  expounded.  This  ia 
l^hH  on  a  lar^e  Ecale  and  in  extreme  degree  in  th«  preparation  of 
IPnnary  Australian  tinnitd  meat.  A  numlwr  of  Una  are  fittud  with 
tits  meat,  and  i)oli)<!n><l  do«-n  oIom,  all  but  a  small  pin-bole  lltey  are 
thpn  placed  in  a  bath  charged  wiib  a  saline  substance,  such  as  chloride 
of  cini',  which  has  a  higher  boiling-point  than  water.  This  is  heated 
Dp  to  itA  boiling-point,  and  ooDseqnently  the  watm*  wbicb  is  in  the  tins 
with  the  meat  boil;  vigorously,  and  a  jet  of  stonm  mixed  with  ur 
blows  from  the  pin-)iol«.  When  all  the  air  iit  expelled  and  the  jet  ia 
of  pare  Ktcara  only  (a  diffc-n-iico  dulccled  at  once  by  the  trained  ex- 
pert), the  tin  ia  removed,  and  a  little  melted  solder  skillfully  dropped 
on  the  hole  to  seal  the  tin  hermetically.  An  examination  of  one  of 
the«e  tins  will  show  this  final  soldering  with — in  itomc — a  fiiip  h«low 

K recent  any  w>ld«r  fmm  falling  in  among  the  meaU  The  object  of 
ia  to  ezelnde  all  air,  for,  if  only  a  very  small  quantity  remains^ 
Btion  and  putrefaction  speedily  ensue,  as  shown  by  a  bulging  of 
the  tins  instead  of  the  partial  collapse  that  should  occur  when  the 
■tenm  oonden^cn,  the  dnplay  of  which  collapse  is  an  indication  of  good 
qDalicy  of  the  conti-nta. 

By  "good  <)uality"  I  mean  good  of  iut  kind  ;  but,  m  everybody 
knows  who  has  tried  beef  and  mutton  thus  prepared,  it  14  not  satis- 
factory. The  preservation  from  putrefactive  decomposition  i«  per- 
fectly successfnl,  and  all  the  original  coDstituenta  of  the  meat  are 
tbere.  It  is  ajiparvnlly  tender,  bnt  practicalli/  tough — i.  e.,  it  falls  to 
,'piecea  at  a  mere  touch  of  tlte  knife^  but  tJirce  frngmcnta  offer  to  the 
teeth  a  peculiar  resistance  to  proper  maslicalory  comminution.  I  may 
dasciibe  their  condition  as  one  of  pertinaciou.t  fibrosity.  The  fibers 
Iwparate,  bat  there  they  are  as  stubborn  fibers  still. 
'  This  is  n  very  scriouK  matter,  for,  were  it  otherwise,  the  great  prob- 
lem of  supplying  our  denae  population  with  an  abundanon  of  cheap 
I  animal  food  would  have  been  solved  about  twenty  years  ago.  As  it 
fthe  plain  tinned-meat  enterprise  has  not  developed  to  any  important 
St  beyond  affording  a  variation  with  salt  junk  on  board  ship. 
Vhat  in  the  ratiimaie  of  this  dcftict  ?  Beyond  the  genirnl  iitate- 
tliat  the  meat  Ja  "  overdone,"  1  have  met  with  no  atu-mpt  at 
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^HhitRHAlon  of  th«  nutritive  valne  of  \U  solid  portion  by  rcndflring  it 
^^P  faidigwtibte,  with  ttio  cici-piion  of  tbo  gt^iliititio  wkii'h  i^  dijHolred 
in  tbe  gmvy.  Tliia  oxcvption  HhotiM  be  A\\\y  noti-il,  inaomiioh  us  it  is 
tbe  one  rvilccming  feature  of  such  proceediDg  tb^t  r«itiU-ni  it  fuirly 
well  adiiplcd  for  tbe  cookery  of  snoh  meat  aa  oow-beeU,  dhccp's  trot- 
t«r«,  oalres'-beads,  bhins  of  beef,  knuckles  of  veal,  and  other  viauds 
whieh  oonsist  mainly  of  tauti)br»iouii.  t^-ndiiioiis,  or  integumentary 
matter  composed  of  gcUlinc.  To  treat,  tlie  prime  paru  of  good  beef 
or  mutton  in  tiiis  manner  la  to  perpetmte  a  domestic  atrocity. 

I  am  not  yot  able  to  reoord  the  result  of  storing  a  sirloin  of  beef 
IB  accordance  with  tbe  scientifio  principles  expounded  in  my  last. 
Hare  no  faopee  of  being  able  to  do  so  uiilil  1  can  sjiarv  time  to  stand 
by  the  kitchen  fire  vilb  thermometer  in  liaud  from  beginning  to  end 
of  the  proocM.  or  have  coDslruotcd  a  stewiug-pot,  big  enough  for  thv 
purpose,  so  UTangcd  that  it«  oontcots  can  not  poasibly  by  any  effort 
of  iRgcniotu  perversity  bo  r^sed  ftbove  160".  Tbe  domestic  tiuper- 
•titioa  concerning  simmering  is  so  widc-«pread  and  inveterate  that 
<very  normally-coDstiloted  cook  stubbornly  believes  that  simmering 
wU«r  ta  of  much  lower  temperature  than  boiling  water,  and  there- 
fore any  amount  of  instruction  or  injunctions  for  the  maintenance  of 
t  heat  below  boillDg  will  bo  stubbornly  translated  into  an  order  for 
"gentle  simmering,'*  &  quarter  of  an  hour  of  which  would  spoil  the 
drioiii. 

I  ro»y,  however,  mention  an  experiment  that  I  have  made  lately. 
I  killed  a  superannuated  hen — more  than  six  years  old,  but  othorwiso 
is  very  gwwl  condition.  Cooked  in  tlie  ordinary  way  she  would  have 
been  onealabty  tougb.  Insload  of  being  thus  cooked,  she  was  gently 
Kewed  about  four  hours.  I  can  not  guarantee  to  the  maintenauoe 
of  the  eheoreticaJ  temperature,  having  suspicion  of  soma  simmering. 
After  this  she  wa»  left  in  the  water  tmtil  it  cooled,  ajid  on  the  follow- 
ing day  wiw  ru.isted  in  the  osnal  manner,  i.  e.,  in  a  roasting-oven.  The 
result  was  excellent ;  a.4  tender  as  a  full-grown  chicken  roasted  in  the 
ordinary  way,  and  of  quite  equal  flavor,  in  spile  of  the  very  good  broth 
obtained  by  the  preliminary  stewing.  This  iiurprised  me.  I  antici- 
pated tbe  softening  of  the  tendauH  and  ligaments,  but  stippofod  that 
the  extraction  of  tbe  juices  would  have  spoiled  the  flavor.  It  must 
have  diluted  it,  and  that  so  much  remained  was  probably  due  to  the 
(act  that  an  old  fowl  iit  more  fully  flavored  than  a  young  chicken. 
The  usual  farmhouse  method  of  cooking  old  hens  is  to  stew  them 
•imply ;  tbe  mie  in  tbe  midlands  being  one  hour  in  tho  pot  for  every 
fvu  of  age.  I'he  feature  of  the  above  experiment  was  the  supple- 
iMDlary  roasting.  As  the  laying  scaaon  is  now  coming  to  an  end,  old 
Um  will  MOD  be  a  drug  in  tho  market,  and  those  among  my  readers 
*ha  have  not  a  be»-roos(  of  iheir  own  will  oblige  their  poulterers  by 
ttdmng  a  ben  that  ia  warranted  to  be  four  years  old  or  upward.  If 
b«  doaJa  fairly  bo  will  supply  a  specimen  upon  which  they  may  repeat 
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my  exp«riroeat,  very  chespiy.  It  offers  the  donbte  economy  of  nUln- 
tDg  a  nearly  waste  product  and  obtaining  cliicktun-brotU  and  roast  fowl 
Bimoltancoufity. 

Ont^>  of  thn  great  atlTHntiigvH  of  titowing  U  that  it  affords  a  mtani 
of  obbtining  a  Havory  and  very  wfaoksome  dUb  at  a  miuimnm  of  ooit. 
A  small  piec«  of  meat  may  b«  stewed  with  a  Urge  qnautity  of  vtgt- 
tsblee,  tlte  jnioe  of  the  meat  eavoriog  the  whole.  Besde*  tbia,  ii  ootu 
far  le«0  fnel  tban  roasting. 

The  wife  of  the  French  or  Swiss  landed  proprietor,  i.  e.,  the  pesmil, 
oookii  tl>e  family  dinner  with  less  than  a  tenth  of  the  ezpentlitim  of 
fui'I  bsmI  in  Rngland  for  iht  preittration  of  an  inferior  roenl.  A  littl< 
charcoal  under  hor  lutin-manV  does  it  all.  The  economy  of  time  eor 
reeponds  to  the  economy  of  fnel,  for  the  miilure  of  viandn  reqnirrf 
for  the  stew  once  put  into  (he  pot  is  left  to  itself  until  dinner-time,  or 
at  most  an  oocaaiooal  stirring  of  fresh  charcoal  into  the  embers  >«  sfl 
that  ia  demanded. — Knotfftrdge. 
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B(  C.  E.  PAGE,  IL  D. 
"  SBm  om^t  ber  death  o'  cold,  wklag  ^u«l  out  ot  a  duip  b»tB."^OU  Btarf. 

TFIKBE  has  always  boon  more  or  Imh  of  myatery  oonooctml  with  ilrt 
diaordt-r  )M>pularIy  called  "  a  cold."    A  dose  observer,  in  Andy* 
log  this  que-ition,  will  find  : 

1.  lliat,  while  persons  of  all  age^  sexes,  oocnpations,  social  po^ 
tions,  and  in  all  conditions  of  general  hcaltb — from  the  delicate  infant 
and  the  frail  ronsumptiTO  to  the  mo«t  robust  mim — have  ('old^  ny 
to-day,  from  tbo  slightcut  cansss,  often  enough,  indeed,  when  ttturiy 
at  a  lo«  to  account  for  the  nttack  ;  next  month,  or  next  week,  perhapl, 
the  same  individoals — the  frail  and  delicate  ones,  even — may  pa* 
through  severe  exposures  to  wet  and  cold,  even  to  the  point  of  h^rf^ 
chilled  tbroagb  and  through,  without  producing  a  igmptoin  of  Ihii 
disorder. 

2.  Every  day  thronghont  the  year  wo  see  evidencea  of  the  dlseau ; 
to  the  last  indiTidual  in  any  cominiinity  none eiwa|)e  altogether,  a  Urg* 
proportion  arc  affected  sevend  time*,  and  indiriduala  there  are  who 
rarely  pass  an  entire  month  without  some  of  the  sj-mptoros  ;  whH< 
others,  notably  children  and  infants  who  arc  fed  ever)-  hour  or  two, 
aro  almost  constant  sufferers  from  nnMd  catarrh,  diffiriilt  breathing 
(*<  snoffleB  "),  and  general  mcUaise,  and  are  peenUarly  subject  la  aunts 
att«^ 

3.  Wlii-Di'viT  it  happens  that  an  unaenally  large  proportion  uf  Ihc 
people  are  atucked  at  about  tJio  same  time,  the  disease  Is  popularif 
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MlrihtxtiA  to  the  influenco  of  an  "  influoDza-wsre  "  ;  bat  thia  th«oty 
Bc«ma  to  me  Qttrrly  untenable,  cUc  a  ntill  litrgcr  pro]>ortiDn  would  b« 
tbas  afEvctcd,  and  tba  dueate  would,  )ii  gfrncral,  tx;  confined  to  sach 
periods  ;  wberaas  very  many  escape  at  aucb  timcit,  only,  olu  t  to  fall 
viciiina  to  the  disorder  during  the  finest  E«aeoD  of  the  year,  wbon  tbe 
matber  ta  the  mildest  and  most  charmiDg  and  the  temperature  moat 
tuuform.  Indeed,  t»mo  of  the  Mvcrcrt  "attacks"  are  obserred  at 
nich  times,  and  the  di»eas«  is  far  more  prevalent  during  a  oeaaon  of 
gteady  hot  weatticr  in  Bummer  than  during  a  period  of  Rteady  cold 
wcatbcT  in  winter !  Bat  it  is  during  a  warm  tpeU  in  midwinter,  after 
tbe  world  has  for  quite  a  period  of  intonsD  cold  bi?«a  confined  wUKin- 
doors,  that  "  everybody  has  a  cold  "  t 

4.  While  the  duease  a ndor  consideration  \»  no  respecter  of  perwona, 
Iwt  14  as  tmiveraal  as  the  dietetic  bnbits  of  the  people  arc  tinifonn, 
tlnra  is  ono  claitH,  viz.,  Tcgctariiui!t,  who  are  very  mucli  Ic&i  subjt*ct  to 
it,  often  pflsnng  tbe  entire  year  without  an  attack,  or,  if  attacked,  are 
leu  seriously  alTcoted,  and  recover  more  speedily  than  others  about 
tbem.  Individnals,  indeed,  there  are,  living  still  more  abstejniously, 
and  paying  proper  regard  to  the  ventilation  of  their  dwellings,  who 
n&etr  have  a  cold,  though  half  tbe  town  may  be  sick  with  the  diccaso : 
tbe  "  wave  "  never  touchea  even  the  hem  of  their  garments. 

5.  Hcmlx-rs  of  thlH  claw,  however,  u[>on  resuming  their  former 
practices  as  to  diet,  retoming  to  the  '*  mixed  "  diet  and  three  meals  a 
day,  also  resume  the  habit  of  "  catching  cold  "  ;  indeed,  a  visit  of  a  few 
weeks,  in  a  family  of  "  good  livers,"  especially  if  the  latter  are  "  air- 
haters  "  also,  will  often  pn-jducc  an  attnck. 

Personally,  tliougb  a  life-long  xufTcrer  from  the  disease  in  various 
forms,  from  the  "snuffles"  of  infancy  to  the  "hay-fever"  of  aduh 
age,  together  with  occasional  attacks  of  neuralgia,  rheumatism,  throat 
and  lung  afFecti<in<i,  etc,  I  now  find  it  impossible  to  excite  any  of  the 
"  well-known  symptoms,"  or,  in  fact,  any  form  of  disease,  though  sub- 
jecting myself  to  what  many  would  consider  the  most  suicidal  prac- 
tices in  the  matter  of  <-xpo«nre  to  the  elements,  so  long  as  I  live  upon 
a  frugal  diet,  chiefly  cereals  and  fruit,  served  plainly — nominally  two 
m«als  s  day  ;  holding  myself  reaily,  bowcvcr,  to  "  vkip  "  a  meal  when 
neeeasary,  i.  e.,  whenever  any  of  the  symptoms  of  iudigrstinn,  as  acid 
stomach,  flatalenoe,  pressure  in  tbe  region  of  the  lungs  or  stomach,  etc, 
warn  me  of  having  carried  tbe  picaearee  of  the  table  a  trifle  beyond 
tbe  Deeds  of  the  organism. 

I  have,  in  my  efforts  to  "  catch  "  oold,  submitted  myself  to  es- 
posnm  that  to  tbe  minds  of  most  'people  would  appear  of  a  suicidal 
dtanuster,  wearing  low  shoes  and  walking  in  snow  and  slop  nntil  both 
■oeks  aad  sbM«  were  saturated,  sitting  an  hour  in  that  ei>nditioR  and 
going  to  bed  without  warming  my  feet ;  removing  ftannel  under-gai^ 
menu  tn  midwinter  on  the  approach  of  colder  Ktaiher,  and  attending 
toont-door affairs  without  tboovercoat  habitaally  worn  ;  sleeping  witli 

T«U  XHT.— M 
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a  caneat  of  air  blowiog  diroctl;  on  my  bead  &ud  Hliouldcra  ;  Bittitg 
eotirvly  n*kod  id  »  dnuiglit,  on  a  very  cold^  damp  night  in  tb«  Tall,  fa 
fifteen  miuulM  before  getting  into  bed  ;  wearing  oottan  nigbt-chin 
and  Bleeping  under  light  bed-coven  on  tho  night  foUowing  the  utlf 
flannel  (;own  and  boavy-wcight  bedclothes  ;  ming  from  bed  on  ft^H 
luiny  morning,  and  nitting  naked  for  an  hour,  writing,  and  then  pi 
ting  on  ahirt  and  tronaera  only,  the  shirt  almoi't  Mturatod  with  nia 
and  the  trouaora  <|uite  damp,  from  banging  by  the  window — tbetw  u4 
•tmiUr  experiment  a  I  have  tried  repeatedly,  hot  without  catching  cold : 
I  become  cold,  and  become  warm  again,  that  is  all.* 

On  th«  other  hand,  changing  the  naturo  of  my  experiments,  go- 
ing back  to  my  old  babit«  a«  to  did — the  indnlgcnce  of  what  we  mI 
a  "  gt-nCTouN  "  diet — the  univcraal  mixed  diet  of  thu  people,  ris.,  fii^ 
fluah,  fowl,  with  the  hot,  alimulating,  and  greasy  con<lin)«nta  >lMt 
invariably  associated  with  this  class  of  food,  together  with  pottiy,  pei- 
dings,  and  Bauocs,  coffee,  etc. — I  have  foond  no  difficulty  in  aoonmnlat- 
ing  a  "  cold,"  and  within  a  reasonable  length  of  time — the  time  d»- 
pending  upon  the  dt'gTCV  of  my  ovor-indulgt-ncc  ast  to  frequency  anJ 
amount — altbougb,  now,  a  part  of  the  programme  conaiatcd  in  taking 
the  most  extreme  care  to  avoid  eTerytbing  in  the  way  of  "  expomro^" 
as  this  term  ta  commonly  applied— keeping  the  foet  dry  and  wann, 
paying  the  utmovt  attention  to  wraps,  t-tc,  etc.  Indeed,  my  ownex- 
paricnce  and  observation  xutiiify  ine  of  tbo  truth,  axtd  foroiflh  anjill 
explanation  for  it,  of  the  oft-exprcMcd  o]>inion  that  tho«c  people  who 
wrap  tbe  most  and  take  the  most  care  in  auch  respects  are  tbo  greatMl 
stifTcrers  from  "  colds  "  ;  and,  theoretically,  this  would  be  tbe  logical 
deduction  from  a  consideration  of  tbo  simple  facts  laugbt  even  in  tho 
primary  text-books  on  pbyiuology :  certainly,  tbe  Ices  clothing  om 
weant  and  tbe  more  ho  ia  exposed  to  cold,  the  nearer  be  is  carried 
mctaphorii.-ally  speaking,  to  tbe  polar  regions,  where  turftit-fevtr  if 
unknown  I  !^d  an  observing  friend  to  me,  "  I  am  apt  to  catch  eoU 
when  I  pat  on  my  winter  flannels — why  is  it  V  Uy  explauatioo  vaa 
satisfactory  to  him,  for  he  was  a  bright  man ;  but,  in  general,  it  ia  diiBcult 
for  people  to  comprehend  the  fact  or  the  principle  involved  tberein.t 

*  AeddoiiU  oflcD  Mate  worae  cipmurM  tliwi  wijr  I  bav*  rautDcnlod  sbo**,  atlbnil 
«xdUtig  thUdU«rdcr;  (orcumpto,  upoo  UieoocMionuf  ■■litpwTMkoD  a  blMk.lloRkNS 
eout,  Id  winter,  cot  «□«  of  the  airuidcd  mariner*  or  ptuvngcni  would  have  "  ■  «(U"  b 
coiu«iacncc  Indeed,  t  luncinii  iegrvt  of  ei|Ki*<ir«  M  liun([rr  and  cold  wduU  Kid  W 
"  cure  "  0TCC7  nwp  of  (hi*  dbofdcr  th»i  prv*)ouslj  cii)t<d  oa  »htpbMrd ;  and  If  Ute  «- 
pocaiT  nhould  not  cilend  bcTond  mMiun — beirand  tbe  power  o(  eodetaiKc  of  u  indi' 
*idu>t  or  the  entire  Rraup — do  Hcktien  of  kn^  tort  irould  rvtult. 

f  For  tlio  pin  iwo  wlnlcn  tb<  writer  ha«  worn  lo  undcr-flaDDcliL  He  rtBOnllhM 
in  midvintcr  (1881-'Sa)  a*  a  pirt  of  the  InMLimeiit  tor  "■  cold  I"  Tho  baUnMat  A* 
euntJTe  regimen  coulit«d  In  ■  quirk  tponp^-bsih.  RiireMd«d  br  an  air-bath  with  frkiin 
for  fittcea  niinutca  In  a  Cool  room.  abitalniiiK  (mn>  food  for  the  totlm  dkj,  thoo(h  A< 
appf  Die  «ai  prinng,  raj^iRlng  I"  arllTc  ti*n:in  in  the  opm  air.  Bj  ntfrht  tba  (nwUk 
■jrapcumg  bad  dEfapp^nred.  the  oiiprr'itd  lunj^f  waro  i«lieivd,  botracttrta  •eaieitx  B^fl 
abU~^a  a  word,  n)ai>t»c«ae«  eitablisbod.  fl 
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Id  tbd  course  of  mjr  cxperimonu,  wbenever  1  have  fed  107  oold 
.  far  u  I  wisbed  or  d&rcd  to  go,  I  have,  in  eveiy  insuoce.  bun* 
the  diMMe  by  eatireJy  abgUining  from  food  for  a  time  ;  I  have 
known  tfaia  remedy  (if  applied  at  tJto  wry  onuC)  to  fail  of 
inR  np "  a  oomroon  cold  in  twenty-four  to  forty-«if;bt  hours, 
kterer  th«  age,  sex,  or  occupation  of  the  pali«nt.  {{owerer  we 
differ  n«  to  tbe  origin  of  tbo  diaorder,  whenever  I  can  prevail 
B  sufferer  to  try  thin  remedy,  we  come  to  be  of  one  opiuion  as  to 
will  most  surely  and  itpeedily  "cure"  it. 
Of  couTM  the  8in>  of  tbe  "  do«e  "  must  bear  some  relation  to  the 
Rorerity  of  the  cam  :  *  On  the  first  appearance  of  the  disease — tbe 
•ymptoms  of  a  alight  cold,  so  familiar  to  all — skipping  a  single  me^,  in 
the  case  of  a  person  who  lakes  but  two  moalu  a  day  liabitually,  or  two 
monls.  in  the  case  of  a  three-mealcr,  will  sometimes  sutBce,  if  tbe  suo- 
CMding  nwals  bo  very  moderate  ones.  I  Have  usually,  in  my  experimen* 
taUoo,  been  aatisfied  to  "  turn  "  nt  the  "  one-meal  buoy,"  not  often  being 
obliged  to  abataio  longer  than  twenty-four  hours.  When,  however,  I 
km  cboaen  to  prolong  the  experiment  by  eontinuing  to  eat  heartily, 
u  is  tbe  custom  with  people  in  general  at  such  times,  I  have  found 
iiiy  experience  identical  with  theirs  :  the  symptoms  would  increase  in 
sOTerity,  and  to  nasal  catarrh,  headache,  slight  fcvcrishnrss,  and  lan- 
guor, would  be  added  sore-throat,  perhaps,  with  pressure  at  the  lungs, 
boarieness,  increased  fever,  and  entire  indisposition  for  exertion.  In 
this  case,  two,  perhaps  three  days'  fasting  would  b«  required,  with  a 
little  extra  sponging  of  the  skin,  to  completely  restore  the  balance. 
Outdoor  air  is  de«irahle,  and — when  not  demanding  too  great  effort— 
oxetciso.  Air-baths,  when  there  is  much  feverishness  of  the  skin,  are 
comforting  and  curative.  The  practice  of  holding  doten  the  bed- 
elolbea.  in  case  of  fever  and  delirium,  lest  the  burning  body  "catch 
eold,"  and  of  stinting  tbe  supply  of  fresh  air  for  the  same  reason,  la 
00  1ms  irrational  than  to  withhold  water  or  to  offer  food. 

Yeara  of  study  and  observation  have  forced  mo  to  the  oonolnsion 
tkat  tbe  dtaeaao  which  manifests  the  symptoms  popularly  anpposed  to 
fadJMU  that  a  oold  has  been  caught  is  to  all  intents  and  purposes  * 

■  b  Iho  "  I)««toa  JosnuU  ol  Ch«Ril«ii7,"  fcbmsrr,  1682, 1  nrported  m  caw  of  mb- 
HBplkro  {iSe  p«(i«nl,  MnntT  jMt*  old,  htd  lw*n  J^nllnlnK  I"T  (hne  ft*n,  sod  was 
WfliM  Is  b«d)  cunMl  bj  k  tony-thn*  iayt'  tut.  it*  hnd  b«cn  ■  ([tmi  nffarer ;  but  hi* 
■a^  sad  twias  gndiullr  dbsppsaml  duHnR  the-  flmi  inn  om^o.  Within  four  moDlhs 
IhMAo',  aa  s  fnrit-sQd-brMil  diM,  1i«  hsJ  rp|:*'ni>l  l><'  iKimul  ir»i|{ht  uid  atn«i|;ib. 

i  had  eass  at  nslsrUI  tarcr,  the  pin  mintnii-r,  rrelilisl  (n  1  Ixetoe  dnri'  f  ut,  <mJ 
MlU^f  tbi.  Aaollwr  psltcnl  lufllarlai:  rrom  rhrumiiium,  with  nl^hi^weal^,  fMied  thlr- 
<tm  iaft,  sbtslnisK  fra*t  rtlUf.    Ilii  nlRhl->wMi»  rtnard  th«  rourth  ds^- 

Dr.  Wood,  ProfoMor  of  Cbnnliiir  Id  Blttiop'*  roll<'[r<s  Itonltvsl,  rfporU  lot  the 
QMds  "  HciSesI  Bscetil''  tottj-teren  runi  of  inul*  irllcutar  rhi'(iRiitt<*m  «nrril  bj  ti«t- 
ni|Blf«4,  (ram  four  to  tight  dtyi—snd  ■  r^vnt  Iritter  iMur**  tnc  ihii  tbis 
[  to  «ni  wi«ci(s*l«l  «itli  bbn.    He  ootuoqiwatlj  ha*  eame  lo  rtfui  rheumitlsoi  at 
I  or  (BdgesUoa." 
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jiUA-diieate,  ames  brgely  from  indigestioD,  an^  fonna  tho  baste,  ao  to 
t  tay,  or  U  in  tact  th«  j?r«f  «2a^  o/  aU  Uio  ao-caUed  filtli-diacaiM, 
Whalovcr  iotcrfdm  with  iltgcHlioii  or  depuration,  or  dcpravm  tfaa 
TiLul  orgaiiivtn  in  auy  niacuer,  produoeH  aa  im))ur«  oondilioD  of  tbc 
body — a  condition  of  dUeBi>«  ;  and  a  coutinnance  of  dis«aM--jirodiid^ 
habita  mast  iDQvitsbty  result  in  periodical  or  occasional  "  eruptions," 
the  KVfritf  of  which  will  di?pend  upon  iha  degrt«  of  one's  tranagrcanco. 
L&mong  tbo  caywa  of  this  impure  bodily  condition  &r«  (1)  input 
BEood,*  (2)  cxc««S  in  diet,  aud  (3)  impnrv  air.  Our  homes,  offices, 
gbopa,  balls,  ooart-boiuea,  charches,  and,  witli  rare  exceptions,  all  lir- 
ing-rooma,  private  or  public,  are  inauiliaiciitly  or  not  at  all  ventilated ; 
and,  except  while  in  the  open  sir,  a  v«ry  targv  prD]Mrtioi)  of  our 
tpeople.  in  all  the  walks  of  life,  Itabitnally  breathe  an  atraosplicri:  rili- 
^rt«d  by  being  brcatbed  over  aud  over  agun ;  they  are  starring  for 
want  of  oxygon,  and  are  being  poisoned  by  carbonic  acid.  In  default 
of  sulliciont  oxygon  the  beet  of  food  can  not  b«  transformed  into  pvre 
blood — tbem  will  always  bo  a  corresponding  indigestion  ;  nor  can  tbi 
carbonic  acid  bo  eliminated  freely  in  an  impure  atmoqthere.  W> 
bave,  then,  acrious  "intorfcrcniio  with  digcsilion  and  depuration," 
whenever  we  rcniuiD  even  for  a  single  hour  of  the  twenty-four  in  on 
"  io-door  "  almo»phcre,  i.  e.,  an  atmosphere  that  is  not  in  tolerably  free 
coDUDsnication  with  the  great  body  of  air  without.  'I'he  only  ofiset 
for  reetriotion  in  oxygen  is  restriction  in  diet  and  exercise  ;  but  aooot- 
binatioii  of  ihin  character  would  proiJuce  enrceblement  of  the  systeni, 
though  if  a  proper  balance  were  maintained  there  would  arise  no 
febrile  aymptoms  such  as  we  are  considering.  W»  bave  plenty  of 
people  living  in  unventilated  rooniD  who,  no  far  as  extrcite  is  concerned 
live  a  vell-balanoed  life ;  but  aeldom  do  these,  any  moro  than  the 
robust  and  active,  practice  any  sort  of  voluntary  restriction  a*  to 
quality  or  quantity  of  food — nausea  and  lack  of  appetite  being  the 
only  safegnards.  Porsons  of  this  class  are  great  suSerera  from  colds. 
Impnro  air,  altliough  a  prevailing  source  of  dtMase,  is  not  abao- 
lotety essential  in  ptovoking  this  disonlej- ;  an  unwholnaome  diet  alone 
being  EuflicieDt.  In  nono  of  my  own  experiments  bare  I  suffcTvd  any 
reotriction  in  the  matter  of  pure  air.  Hut  for  this  depraved  condition 
— this  chronic  state  of  impurity — that  I  have  ondcnaken  to  describe 

*  IJDiler  UiU  hod  I  UD  led  to  cltsa  all  foods  i«t«a  miisluntlljr,  h  (1)  EulMeseM 
d(hw  (tbo  miutm,  Mti  bread.  Ac.),  that  on  sooeuni  of  thtir  «o4«  of  prepantisB  smI 
drairfng  otn  not  b«  (nuUratcd;  aod  (1)  ftMb-food  Uisl  is  "wtll  nuwlioxtnl "  nr  ukM 
hi  lite  farm  o/  buih.  It  tiu  hoca  dnneiumt«<l  <b7  •ipcriBMl*  on  ilo|p)  dwt  emin. 
ro«t  KiiiQtli  (cd  an  haibi'd  mnat  luffrf  fraiu  indigiMtloa,  nhile,  if  tlw;  sr*  BBovit  U 
•wsHo*  their  niFai  u  they  Ukc,  in  chiinlu,  it  is  all  dlgMled.  Id  repeated  miwitMl 
npon  mjwlf,  I  find  that  *  Dodcreic  nlion  of  nust,  Bw«lloir*d  la  pUoa  ol  cciitmIwI 
S'rae,  occulans  do  dltturbuiM,  while  lbs  wnie  quuitHr  dift'Ml  Onr,  o>  Imken  In  llin  tone 
of  hash,  ii  bM  •tfII  bone.  Tbe  pcdnt  Is,  thai  vUI«  aiaeti  mat  ptnra  oat  of  ikc  Mmb- 
aA  baton  being  distolTcd  bj  the  gsMris  joko,  Isr^  pIccM  rcnMin  to  bs  i^dtellf 
dbsotvfd.    Tbera  Is  no  d«nisad  for  dw  ohsinksl  sctloa  of  mUrt  tat  thta  iJMa  of  bmU 
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ad   aocoQiit  for,  aaeb  aiekneeses  as  croup,  diptitHcrin,  pncninonU, 
alcst,  scarlet,  tTphus,  tvphoid/  rhcumKlio,  "  malarial,"  and  otlicr 
rvTcn. 

I  have  already  mnarkod  that  the  condition  of  disease  produced  by 
an  uiihrgieoic  mode  of  living,  relating  chiefly  to  food  and  air,  and 
whose  occasional  chollilions  are  observed  in  the  "  well-known  symp- 
tonta  of  cold,"  formi  the  basis  of  moat  aickncwres  by  whatever  name 
they  ar«  known.  "  I  cntched  cold  in  the  firrt  plaoe,  and  Voyl  adding 
to  it,  Bomo  way,  T  conldn't  tell  how,  and  finally  it  settled  on  my  kid- 
neys "  (or  lungn,  ihroat,  face,  liinh«,  or  whatever  organ  or  locality 
wtcnut  specially  affected).  As  the  nearest  to  a  panacea  for  all  the 
l^yucal  ills  of  life,  I  would  offer  this  :  Take  care  of  the  oolds  and  tba 
ferera  will  lake  care  of  thomsclvosf.  Whatever  may  be  the  origin  of 
dJaeaae,  or  whatever  may  give  rise  t<»  ita  manifestations,  wbeuere-r 
these  manifcatations  or  nymptoma  arc  said  to  indicate  a  cold,  the  con- 
dition, aa  every  intelligrnt  physician  well  knows,  is  that  of  fever:  tbc 
ihcrmoroeter  placed  nndcr  the  tongne  shows  at  once  that  the  tempera- 
tnre  i«  above  the  normal.  The  patient  may,  nsnalty  does,  have  periods 
of  ehiUineSB  ;  hia  first  noticeable  symptom  is,  very  likely,  a  chill  ;  and 
if  at  such  a  moment  he  happona  to  feel  a  pnff  of  fresh  air  on  his  cheek 
be  thinks  tAat  wna  the  moment  when  be  canght  bin  cold  1  Possibly 
be  might  bare  been  fc«ling  a  little  too  warm,  and  t>iat  "draught  "  f 
did  the  husineai  for  biro !  Cfailla  and  fever,  speaking  In  popular 
phraae  (in  reality  it  is  alt  fever),  indicato  blood-poison,  always.  In  ita 
earliest  stage,  the  patient,  being  perhaps  wholly  nnaware  of  his  condi- 
tion, feels  "too  wann,**  and  throws  off  coat  or  shawl ;  pretty  soon  be 
feels  the  reaction — the  chill— .tnd,  thinking  he  lias  done  a  careless 
thing  in  removing  the  garment,  ropliiocs  it ;  too  lat«,  aloe !  he  haa 
already  eaught  cold  ! 

"  It  ia  noteworthy  as  a  curious  yet  easily  explicable  fact,"  says  tb« 
"Lancet,"  "that  few  penons  lake  cold  who  are  not  cilher  self-con* 
scionsly  careful  or  fearful  of  the  consequenocs  of  exposure."  J     It  U 

*  It  l>  hckl  by  tdtac  clikl  trpboid  fctcr  soil  some  othrr  diwiuief  ilcpoail  iipnn  the  In- 
tfodnedoB  of  gema  of  the  iUiwsb  fNm  without  tho  c>rf:mEiin.  *  Kn  Mir>l,  no  crop," 
HHsarlw  •  (ntiul,  uri  sddi :  "  The**  gemr  do  ool  ilmiji  todga,  or,  I(  th«^  iln,  may  WM 
po* ;  b«t  tk«7  majr.  Kot  til  tho  thUtlc-Kcd*  lako  root  aod  fni'"  To  Bhioh  I  r«plf, 
Iku  ncUbM  ikiitlM  nor  an;  olbcr  undcdnlilG  mctd*  *TOr  "  (ct  tli«  *Urt "  of  ■  ^ood  gtr- 
dfttcr;  and  tbU,of  bU  ■AlagmUtUtaofmoalDUit  orundcaJntblo"  wettln,"  the  Tital  ar^n- 
tam,  aadcT  tlw  ialluenoe  of  lalimsl  pMSontl  h^cno.  In  itio  nioii  ilort  anil  tAtclcai. 
— nono  of  these,  or  at  least  but  acldom,  could  get  a  foothold. 

4  WbeooTCT  ■  pititnt  raoiM  to  mc  with  '■ «  told,"  ccmpUiniDf:  of  i  drsoEbt,  I  luuftllj 
ufc,  "  A  '  dnogtit '  of  akil — pure  sir  or  Imporc  toml  T  "  The  »Q«wcr,  in  Iho  ahtcoof  of 
Mtufai  pbjiiological  laa>Mgtv  b  niro  lo  be  a  blank  (tare  of  hclplcw  IsnoranM  s*  t« 
mjmtt£big. 

X  Fonaar  pailMt*  Mufort  me  ailh  tuch  rcmirki  u  thcw  ^  "  Tour  coldii.th(«rT  hti 
(inn  BC  a  new  lewe  of  Hfe ; "  "  Ho*  tboakf ul  I  am  for  brliif;  rid  af  mv  old  fear  of  rold 
ttr!"  ■■  I  4al«  n;r  ttn  ksI  Improremait  from  ihc  hour  ohcn  jou  indund  mo  to  thra* 
•ff  n;  ditad  of  ooU,"  etc    **  K«»  that  I  know  vbai  It  ki,"  irritot  a  bright  Scmth 


374 


THU  POPULAR  SCIEyCS  MO!fTSLr. 


not,  however,  that  theaa  over-ciuvf oJ  people  catch  cold  from  f«ar,  bo 

Uniher  that  tbcir  oowudioe  keepii  ibem  in-tloon  too  mac-h,  or  iocha 

'  tliem  to  "  muffling  "  themaelTeft  wbcD  thcj  do  go  out — they  ijtuilce  (rots 

f«trof  " nigh Uair,"  "draughts,"  and  so  cheat  thitinielveB  of  hcahli- 

^FodnoLDg  iiifliioDct«.     likclung  active  exeniM  and  freeb  air,  or  iwd- 

Ptcring  with  ao  eicetia  of  clothing,  tbcf  must  suffer  from  iiidigealioa. 

That  is,  though  they  may  eat  a>  much,  or  more,  thpy  can  not  digtit  u 

much  oa  th«  fcarlcM  penton  who  dresses  tight,  pays  no  heed  to  dt« 

weather,  Gpcnda  conudeiable  time  ont-doont  every  day.  and,  b«vasH 

of  thia,  can  not  and  will  not  remain  in  "jrluffy  "  roonu. 

The  "  frodi-air  idiot "  seldom  takes  cold.    "That  may  be,"  uya  the 
timid,  blood -poiiHinffd,  chilly  man,  *'but  he  cautwH  every  one  else  lo^ 
LVith  the  open  doom  and  windows."    I'heie  is  a  grain  of  truth,  if  net 
rof  sense,  in  this  assertion  ;  for  the  pure  air  in  contact  with  the  &kin,  snJ 
in  the  lungs,  of  those  who  are  most  in  need  of  it — who  are  filled  up,  so 
to  say,  with  the  imparities  of  indigestion  and  deficient  depuration— 4lu 
oonstipated  air-haters — gives  the  needed  ttimulniii,  or,  rather,  ao  sag- 
■aenU  the  vital  powers  that  "the  roconilrticlive  procens  is  initiaud, 
'and  thus  apparently  the  di«ease  ttectf,  hut  there  ts  a  wide  differenei 
between  a  proximate:  and  an  origioal  eause.    A  man  may  be  too  tatd 
to  slee]!  and  too  tetak  to  bo  siok.     Bleeding,  for  the  time  being,  amj 
'  break  ap  '  an  inflammatory  disesBO— the  system  haa  to  rrgain  some 
little  strength  before  it  can  resume  the  work  of  reconstniotiun.    Tb* 
vital  coorgy  of  a  person  breathing  the  stagnant  air  of  an  unventilated 
Btove-room  is  often  inadequate  to  the  task  uf  uiidcrtakiug  a  roBtontiTO 
tjtroceM — though  tbo  rt«piratory  organa,  clogged  with  phlegm  and  all 
■  Itioda  of  impuritiea,  may  be  sadly  in  need  of  relief.     Bat,  dnring  a 
sleigh-ride,  or  a  few  hours'  sleep  before  a  window  left  open  by  acci- 
dent, tbo  bracing  inJluence  of  the  fresh  air  revives  the  droOfung  vital- 
ity, and  Nature  avails  herself  of  the  chance  to  begin  npaira— the 
lungs  reveal  tbcir  disowod  condition,  i.  c.,  they  proceed  to  rid  them- 
selvM  of  the  accnmulated  impuriliea. 

"  For,"  eott^ues  Oswald,*  "  rightly  interpreted,  the  external  aymp- 
toma  of  diaeaae  eonatitnte  a  nstoratire  process  that  can  not  bo  brought 
to  a  sattsfaotory  iaane  till  tbo  cause  of  the  evil  is  removed.  So  that* 
in  fact,  the  air-hater  confounds  tbo  cause  of  his  neovtry  with  the 
oaoso  of  his  ditfOK,  Benjamin  Franklin,  *'  whoM  wisdom  was  of  that 
rare  kind  which  does  not  grow  old,"  expressed  lus  conviction  of  the 
fact  that  "the  causes  of  'colds'  are  totally  independent  of  wet  and 
even  of  cold."!  ^r.  Herring  remarks  of  a  family  of  friends,  "They 
all  invariably  had  'cc^ds  in  the  bead'  tbo  next  day  aftor  dining  so 
Lnastgoosel" 

"  I  wMoin  Mtch  eold,  mH,  wbn  I  do,  It  f*M  awsj  sgdn  ri^  smo  I "    I  san  eooipdW 
to  »AaA\  tb>l  all  ihlii  I)  nior*  praBtabla  for  i«lkBU  thsa  fct  ths  paethtousf. 

•  "  rhiuotl  E^callon."  bj  f.  L  0««ali,  UL  D. :  Xe«  T<nk.  D.  ApplMmi  k  Oa 
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**  Tbe  immediftt«  effccu  of  %  diKpUccmciit  of  blood  from  Ui«  sar- 
face,  and  iU  dfitonnination  to  tb«  inMrnsl  orguu,  arc  not,"  aay>  tlio 
"  Lancet,"  "  u  waa  onoe  xappoited,  sniScient  to  produce  the  aort  of  cod- 
gettioa  tliat  isaaea  in  iDflammationg.  If  it  were  so,  an  ioflammatorj  con- 
dition would  be  tbe  common  cbaracteriatic  of  our  bodily  steta.  When 
tiie  vascular  ayatent  is  bpiiltlijr,  and  tbatpartof  thonsrvotuapparUas  by 
wfaicb  tbe  caliber  of  the  TcaacI*  is  controlled  performs  it«  proper  func- 
tions normally,  any  distuiWnoe  of  equilibrium  iu  the  ciroulatory  sys- 
triD  which  may  bave  been  prodncod  by  external  cold  will  be  (jtitc.kly 
adjuated.  Uoat  of  tho  scnaattona  of  cold  or  heat,"  conlinuca  tbo  "  Lan> 
oet,"  "  which  are  experienced  by  the  byperienaitive  have  no  external 
oaase."  They  baTe,  bowoyer,  an  internal  cause  which  I  bave  endeav- 
of«d  to  point  out  and  account  for,  as  well  as  indicate  tbo  natural 
mnedy.  A  '*  chilly  "  person  \»  a  sick  person,  and  is  in  a  state  prcdia- 
posEng  him  to  an  "  attack  " — ft  natural  kiU-or-cure  sickness— wbimeTer 
external  conditions  are  favorable.  Bat  no  amount  of  transient  cold, 
or  wet,  or  draughts,  can  alone  originate  the  Bymptoms  of  "  a  cold  "  ; 
the  predisposing  cause  muat  of  necesaity  exist,  or  the  effects  will  be  of 
a  wholly  different  character :  temporary  discomfort — euSering,  pei^ 
baps — and,  at  the  worst  (if  the  exjmsnre  be  of  a  severe  natnrot  oa  in 
the  case  of  a  feeble  person),  a  lowering  of  the  general  hcaltli.  Short 
of  the  point  of  freezing  to  death,  or  of  exposare  so  aevere  aa  to  render 
iMKtion  impoasible,  tbe  person  will  got  cold  and — get  warm  again,  that 
ball. 

There  is  a  maxim  worthy  of  all  ncecptation  :  "  If  yott  stuff  a  ooH 
yoa  will  have  to  starve  a  fever."  Un fortunately  abbreviated  to  "  atoff 
a  cold  and  starve  a  fever,"  and  otterly  misinterpreted,  a  deal  of  mis- 
chief baa  been  done,  for  which  the  only  compensation  evident  to  mj 
mind  is  this :  those  who  have  accepted  the  Hmt  division  of  tho  command 
have  gorged  themselves  corucietUiotitli/ f  1'hoy  have  taken  allopathic 
do«ea  of  a  homneopathic  remedy — aimiSia  fimilihua  cwanttir — with  a 
vengeance !  Bat  when  tho  incipient  fever  became  well  established  did 
tbeae  saperobedient  children  of  Nature  obey  tho  second  injunction  F 
No,  and  with  f;ood  reason,  apparently — tbe  first  prescription  proving  a 
f^ore  (?),  they  did  not  dare  to  try  the  second  !  Now  and  then,  how- 
ever, it  has  been  tried,  either  because  of  tbe  courage  or  exceptional 
intdligencc  on  the  part  of  the  patient  or  his  ph^ntician,  and  witb  uni> 
form  good  resulta.  WHierc  tbe  "  fasting-ciirc  "  is  applied  in  mtouo, 
with  appropriate  water  and  air  batlia,  nmtshine,  and  perfeet  ventiladoo, 
tho  worst  forms  of  fever  rarely  have  a  "  run  "  of  ten  days— three  or 
fonr  days  will  often  suffice  to  insure  convalescence ;  whereas,  under  the 
milk -and -brandy,  beef-tea,  and  tonic  traatmenl,  and  "  eating  little  and 
often,"  the  flames  are  fed  until  tbe  patients  an  burned  to  skthton*,  and 

percentage  fatally, 
think  I  should  be  justified.  En  tbe  estimation  of  most  people  in 

that  mankind  are  by  oatnre,  or  at  leaat  from  custom,  if  not 


milk-ai 

often," 

I     a  large 

f  '*^ 
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IgonnQuidfl,  certainly  prone  to  OTor-indiUgvtice  to  dieL     I  fiii<],  ia  cod- 
rreraing  willi  rational  poople — and  moat  people  ara  rational  lo  thtt  il«- 
FgTe« — that  they  arc  quite  willing  to  stib«oribo  to  this  macfa  :  "  Witb- 
out  doabt  wo  «xt  too  much,  and  indulge  in  numj  di»b«e  of  ao  u- 
■  wbolcwonio  nature."    l*Uer«  are,  to  be  sure,  many  pcraons  who  call 
Itbomwlvca  small  eaters,  and  wbo  do,  in  fact,  cat  very  little  food; 
•uoh  would  be  inolined  lo  take  issue,  and  upon  apparently  good  groonii*, 
with  the  aasertion  tbat  their  colds  could  spring  from  orereatiug.    But 
w«  naBt  bear  in  mind  that  "oxcoM  in  diet"  is  a  relative  pltniM  ;  lb* 
qaaotity  of  food,  if  wc  regard  a  pbysiologtca]  diet,  mast  be  prof«r 
tioncd  to — 1.  Tlie  nmouni  of  labor  perfonncd,  or  <uccrcis«  taken ;  i 
The  dc^greo  of  cold  cndnrcd ;  8.  The  amount  of  oxygen  taken  isU 
tbe  blood  ;  L  e.,  the  purity  of  the  air  babitnally  breathed,  aioc*  tO 
these  cironmstaDoea  aifeot  the  needs  of  the  organism  for  nutrinMoti 
Land  therefore  tlio  amount  of  the  digestive  fluids  that  can  possibly  bt 
'worctcd  from  the  blood  by  tbo  appropriate  glands  of  the  Blomsch, 
liver,  piuorcas,  and  intestines.     Moreover,  it  mniit  rclalo  to  tbe  pres- 
ent pfaynical  eondilion  of  the  individnal :  for  example,  tlii>  man  wha 
has  recently  been  purified  by  a  "cold,"  may  carry  off,  v.-itl)OQi  ex- 
periencing serious  indisposition,  a  dinner  of  a  douo  course*  {cuna, 
M  Dr.  Abemethy  used  to  call  them),  either  one  of  which  would  alsne 
■uffice  to  produco  a  violent  "  attack  "  of  indigestion  in  the  ease  of  faia 
neighbor  who  might  be  approaching,  or  already  itaodlngon,  tbe  "  dead- 
line " ;  but  a  Hucc<-«sioii  of  ntich  indnlgcnccs,  or  eoDtinnaaco  of  the 
prevailing  mode  of  living,  will  ere  long  again  bring  him  to  the  end  of 
bis  tether,  m  to  say— ^o  the  brink  of  the  surfeit-prccipi(-e  upon  wUdi 
M  many  babitnally  live — to  that  condition  of  the  system  wherein  a 
iringlo  dish  of  the  most  wholesome  food  constitutes  an  cxocss-    In  SDch 
a  case  the  form  of  tbe  disorder  will  depend  upon  various  circumstances, 
as  tbo  constitution,  temperament,  or  "  diulhesls  "  of  the  individual,  the 
kind  of  food  eaten,  amount,  etc — headai:he,  nausea,  colic  "  cramps,"  or 
obolera-morbus  (in  the  South,  during  the  heated  term,  genuine  ohoUn 
or  yellow  fever) ;  or  it  may  excite  the  symptoms  of  that  initial/ever 
popularly  c-nlled  A  cold.     Many  people  eat  little,  simply  bocause  it  is 
physically  luipoMible  for  tiiem  to  cat  much.    Kausca  or  kck  of  appetits 
prevents  them,  not  from  overrating,  but  from  eating  a  lai^  ainoimt. 
Sach  people  habitually  overeat.    Even  tlic  small  quantity  swallon-cd.  in 
ftoe  of  Nature's  protest,  lack  of  relish,  is  relatively  a  greater  excess 
tlian  the  huge  dinner  eaten  by  a  "  good  feeder"  when  in  condition. 
Hence,  tlteir  frequent  efforts  to  eat  (every  five  or  six  hours,  or  oftener), 
especially  in  view  of  the  kind  of  food  neoesaary  to  "tempt  tho  appo- 
tite,"  prevent  a  ready  retnra  to  a  normal  condition— prohibit  a  natural 
appetite,  i.  e.,  a  relish  for  plain  food.     For  all  such  patient*  I  would 
direct,  first,  a  rr^t  for  the  stomach  (nn<!  lima  a  respite  for  all  tho  vis- 
cera concerned  in  digestion,  and  rdief  for  the  oxcrctories  as  well),  and 
then  attention  to  tbe  due  nutrition  of  the  body,  not  tho  tickling  of  th* 
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jalaU  merely  or  mainly.     "Fasting,  froah  air,  and  vxorciae,  ia  Na- 

tar«'N  panacea,"  says  Dr.  0*wald  ;  and  ao,  in  prnctic«,  I  linvo  found  it 

(or  a  iride  range  of  "  dtacaaca  "  that  nothing  else  can  rvavl).     If  we 

^ree  that  dimtue  rcaalts,  mainly,  from  the  breathing  of  iropuro  air, 

lite  use  of  nnnatural  food  or  eKcess,  and  often  deticieut  exennHC,  tticn 

it  would  RMm  to  folloT  that  mm  muxt  dvpend  upon  a  reform  In  thcHC 

portionlani.    In  all  my  experience  wiih  diok  pcopiv  1  have  never  known 

of  the  restoration  of  a  single  patient  to  fairly  robuiit  health  in  the  sb-^ 

Mace  of  aiiDh  r«fonn.     I  hare  rarely  known  a  penon  to  bccomo  Mck^ 

anept  as  the  direct  result  of  aome  degree  of  fear  of  pure  air,  and  fear-  I 

Imbmm  regarding  the  tnflnenoe  of  impure  food.     Whatever  else  may 

kave  contributed  to  the  production  of  hi«  diMcuo,  it  is  seldom,  indeed, 

ttel  thcae  may  not  be  truly  regarded  aa  the  principal  cauws.    Xatare's 

prareDtiTe  and  curative  agents  mjiy  bo  aummed  up  thus :  Pure  air, 

ifpfoprtat«  food,  excrciao  (actiro  or  passive  aa  the  case  may  reijuiro), 

ikin-cleanliness,  with  proper  voatjlation  of  the  sorface  of  the  body, 

L  p.,  tlirongh  iho  OJte  of  non-aweltering  gamicnU.  supplemented  by 

ntionaJ  cxpoauri:  of  (he  entire  surface  of  the  body  to  the  air,  by  moaas 

(i  air'baths,  sunaliine  in  the  home  and  "  sunahino  in  the  heart " — with 

ties*,  and  only  tfaeae,  all  curable  cues  will  go  on  to  certain  reoorery. 

Witlwut  them  no  medication  will  avail 
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VTE  W  and  valuable  »cicntifio  discoveries  and  Inrentions  are  not  alow 

i-^   at  tlio  present  time  in  making  their  way  from  the  closeta  and 

bbcratories  of  t)ii>  investigators  or  discoverers  to  popnlar  n>cognition. 

I     U  \$  tomewbat  otherwise  with  the  gradual  development  of  knowledge 

m  labjeola  once  thought  to  have  been  tolerably  clonrly  utidcn^tood  and 

.     of  M  immediate  practical  value.   The  gradual  modifiratinns  which  take 

fbn  b  generally  acoopMd  theories  by  the  slowly  accumulating rosulta 

;     uf  the  labor  of  many  invesligati>r«  arc,  to  bo  rare,  appreciated  by  the 

'     ipMJal  fttudont  in  the  partleulnr  dep.irtmont  of  knowledge  concerned. 

trat  are  alowcr  in  lueeting  with  pulilic  re('<^nition.     It  thus  bappoiM 

I     thit  teaehera  and  books,  not  dealing  aa  a  upecialty  with  the  subject 

I     nnrolved,  often  adopt  aad  repeat  aM  authoritative  view*  and  theories 

vbioh,  by  the  apeoialists  in  those  branches,  have  cither  been  aban- 

^^loed  or  brought  ReriouRly  into  qiiefltlon.     Kor  in  it  to  be  otherwise 

Vli^Mted.     Cbroniclent  are  quick  lo  scixe  upon  and  distrihule  the  news 

of  Wiltiant  or  startling  discoveries  or  inventions,  bat  those  arc  fewer 

vbn  will  track  patiently  the  slowly  accumulating  evidence  of  many 

vorkers,  appredat«  the  bearing  of  thi-ir  work,  and  produce  it  in  a 
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form  to  vbicb  U  cut  bo  appr«oUted  bj  thoae  non-epeoiolUu  HMMt  fah 
tere«t«d  in  ths  aabjwt  involTed. 

It  U  tbua,  to  a  certain  eiteot,  witb  the  sabject  of  tba  tonroo  of 
mnscalar  power  in  tb«  animal  organism.  It  is  needl«a«  to  ■pwifj'  ia 
tbia  piartioDlar,  Text-booka  and  popoJar  aitiolM  toocbiDg  on  tbe  nb- 
ject  are  oonttnnalljr  a«»crting.  aa  apparently  untiucstioDed,  tbeom 
which  at  tho  prccvnt  line  art!  «ttber  exploded  or  very  mach  in  doabl 
It  wotild  Bccm,  thciTvfore,  not  without  value  to  attempt,  u  far  as  prae> 
ticabic  in  a  popular  or  eemi-populor  article,  a  gvixiral  Rtatcmcnt  of  tSt 
proaeat  ooodilion  of  the  theories  on  the  source  of  muocular  pnwo, 
and  of  the  maio  points  of  tho  ovidcnce  wbicb  tends  to  support  tluae 
theories. 

The  general  acceptance  of  the  law  of  tbe  oonserration  aud  com- 
lation  of  physical  forces  had  at  onoe  an  important  infloence  in  dinet- 
ing  attention  to  tbo  sourm  of  muscular  force.  The  idea  was  readily 
takro  up  that  thin  form  of  force  is  at  the  expense  of  heat,  which  it 
produced  by  the  oxidation  of  carbon  and  faydn^coi  in  the  body,  tbe 
Liteoesaary  oxygen  being  eonrejed  by  tlio  arterial  blood  to  thr  mo^ 
rcular  tissue.  In  ott>cr  words,  tbe  aomewfaat  trite  eomparison  of  the 
human  body  and  tbe  muBeuIar  system  to  an  engine,  which  eonsuMi 
juHt  1*0  much  fuel  to  produce  so  much  force,  has  pretty  clearly  foma- 
lutvd  the  idea  as  generally  accepted.  And  so  far  as  it  goes  the  oom> 
parison  is  not  bad. 

Wlien,  bowcver,  wc  pa»  beyond  thu  aomewbat  vague  umile  to 
an  examination  of  tho  more  intimate  nature  of  these  various  proceaset^ 
we  find  the  questions  raiaed  are  not  so  generally  understood.  Accept- 
ing that  the  mnscolar  fwce  is  pro<luccd  by  the  ultimate  oxidation  of 
carbon  and  hydrogen  to  carbonic-acid  gas  and  water  rcapBctively,  the 
next  questions  that  xngg«4t  tbemselTCS  are  :  "  Wbal  is  tbe  immediate 
source  of  this  carhon  and  hydrogen — tbe  fuel  material  for  mnscalai 
force?"  and  "What  is  the  real  nature  of  tbeae  p(ooc«9es  which  we 
call  briefly  oxidation  ? "  Tbe  endeAVora  to  answer  these  qacBtioos 
have  given  rise  to  many  disous»ons  and  disputes,  which  are,  even  al 
tbe  present  day,  by  no  means  conrlnded. 

Before  talcing  up  tbe  diaeuKiion  of  the  theories  advanced  to  answer 
theae  qneslions,  it  will  not  be  out  of  place  to  review  very  bricSy  tba 
composition  of  the  masoles  and  their  general  relations  to  tbe  oiroula- 
tion — only  in  so  far,  however,  aa  is  pccessary  for  a  clear  comprehension 
of  the  evidence  and  arguments  involved  in  tbe  discussion. 

A  mu»cle  is  ctsentiatly  a  collection  of  lengtbcned  cells  bcld  t<^lber 
by  a  connective  tistne.  Kacb  cell  consists  of  a  delicate  cell-wall  or 
membrane  containing  a  fluid  or  Mtmi-Bnid  mass  of  living  (protoplasmii!) 
matter.  This  gclatinona  substance  posaesses  the  iwwer  of  contrac- 
tion under  the  stimulas  of  esoitations  of  varions  kinds — nervous  im- 
_  pulse,  oleetricity,  heat — and  the  cell  becomw  thereby  shortened.  This 
[.proceia,  taking  place  simnltaneooaly  ia  all  tbe  cells  of  a  given  mosde 
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Kider  Uia  iitflueara  of  Um  lamfi  oz«iting  cause,  is  what  exerU  the 
Kiwer  of  th«  coDtrxcting  mnacle.  The  inteosity  of  tbia  ^wrteaiiig  or 
Kntraotiog  power  has  been  approiinulely  meMured — e.  g.,  by  asoor* 
Kuuag  experimiMi tally  tbo  weight  nuvcwary  to  provvnt  u  tuusvle  from 
BDUwAiog  ini<ler  exdtation.  *  Tlio  muMlnaro  «uppU«d  with  blood 
K-  tlw  fins  ramiSoatioQs  of  the  arteries,  aod  tlw  blood  ia  oonduoted 
Brsy  again  by  the  ramificsUoDti  of  tb«  veins,  the  arterial  blood  los- 
Htg  oxygen  uiil  taking  up  carbonio  aeid  during  ita  passag«)  m  is  the 
Mae  in  the  other  tissues  aUo. 

■  Regarding  tbe  eomposition  of  tho  muscular  tiMue,  it  may  be  dimply 
■Dted  that  tbe  tissue  itself  is  compo«cd  mainly  of  albuminoid  material 
H«U-oontent8)  and  of  the  sabatanco  of  the  eonueotive  tissue,  which  is, 
Hw  tha  albuminoids,  composed  mainly  of  carbon,  hy<lrogen,  oxygen, 
Bid  nltrogon,  and  in  miicb  the  aaioe  proportioDs.  Be«!dcs  tlii«,  the 
Bood  and  lyrapb  permeate  tho  niuseular  tissue  Uirougfaoul,  and  ocr- 
Bin  non-nilrogeDoas  substances,  mainly  glycogen,  a  substance  reoem- 
Hling  starch  or  doztrine  in  composition  and  properties,  are  stored  up 
Hb  the  muscular  tisane,  and  always  found  to  be  present.  Certun  other 
Hjiapio  compounds  containing  nitrogen  are  also  present,  and  are  con- 

•tdored  to  be  decomposition  products  of  tho  more  complex  albuminoida. 
mien  (he  muscular  oontraction  takcA  place,  mccbanical  force  may  be 
ex«rted  wbieb  is  prodoeed  at  the  expt^nsc  of  the  force  stored  up  as 
potential  chemical  energy  in  tbe  materisU  which  serve  as  tbe  fuel  ma- 
leriaL  This  potential  energy  is  set  free  or  rendered  active  by  the 
ehemieal  prooossoe  which  there  take  place,  and  appears  as  work,  as 
Mosible  heat,  or  as  electrical  diKtarbanco^. 

BefOT«  we  inquire  as  to  tbe  nature  of  those  chemical  processes,  it 
will  be  of  advantage  to  glance  briefly  at  tbe  results  of  important  in- 
f  aatiguiona  which  have  been  made  on  this  subject,  as  these  form  tbe 
only  safe  data  by  which  wc  may  judge  of  the  teoability  of  any  theory. 
It  wonld  be  out  of  place  hero  to  attempt  a  full  reference  to  the  mass 
of  in vcatiga lions  and  experiments  which  hnvo  been  publi»liC(I,  and 
whicb  bear  on  the  topic  under  dtscussioii.f  Wc  nhall  thcntfore  oimpiy 
notice  the  principal  facts  which  have  been  eslabli.shcd  as  tbe  results 
of  those  inveetigations,  and  wbiefa  are  most  pertinent  to  the  matter  in 
Iwod. 

Tlw  experimental  rowarchea  on  thia  snbjeet  may  be  classiGed  under 
four  beads:   1.  Tbe  examination  of  the  muscular  tissue  itself  before 

^^B  e  fUi  Tatoe  ba*  btan  foBsd  in  mna  at  about  11.000  to  S.n)n  RniDmct  per  fquai*  c«ti- 
^^MMM  al  LIOM  ■i.ictloB  of  inu»d«  (9Mo  114  pound*  p«r  wriuare  invb)  Tortha  lauimum 
^■hv *^nMai7  omlneUon.     It  laoIcourM  tTidtmt  thil  lh«  hiU'iuiljrot  Ihc  forcotxartMl 

TmIii  *l(h  ikt  klnid  and  «loi[i«a  of  eicilalion,  so  tbal  kw  muuh  drpcmiienM  miul  not  b« 

pisesd  oa  uf  parUoaU.'  ralnca  tbim  vlitaiMtl.     Tlipj  ainipl;  gin  ao  approzimuo  raloa 

for  anltnarT  miBmilar  actlrttj. 

f  Quite  fnll  rvt*r«ncM  maj  bn  foand  Is  th«  oici^lliMit  and  qniU  we«nl  toil-booir*  of 

r  DaTip»Se.T)i>r,  ■■  Phjilokclicha  dwnis,"  ud  of  A.  Oanifto,  *>  PbT*io)og<cal  Chomiflir 

sfltMAntaial  Bod/." 
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and  after  raoscnW  sction.  2.  The  examination  and  comp«rtsoii  of  tlit 
blood  coming  to  tho  muscle,  and  that  leaving  it,  during  r«et  and  Mo- 
tion. 3,  TIki  cxaminatioD  of  the  gssca  given  off  or  absorbed  by  tto 
active  muHcle  aft«i'  eiolsion  from  iLo  animal,  and  under  the  tnflnou* 
of  artificial  irritation.  4.  The  influence  of  oontinaoiu  mnwntnr  cicr- 
fion  on  the  respired  gaaea  and  on  the  waste  prodaets  of  excretion. 

1.  Witli  regard  to  the  eliaiigt-a  in  the  muacular  tissue,  it  liu  bolt 
noticed  that  the  proportion  of  water  in  the  muscles  is  increased  or  ^ 
proportion  of  solids  dimini&bed  by  work,  the  amount  of  Bubstaofl 
Botable  in  water  ia  diminished  and  the  unonnt  i>otub]«  in  alcohol  w 
crossed  ;  and  particularly-  that  glvcogon  diuppcnnt  and  engar  ia  b- 
creased  (the  latter  probably  as  a  product  of  fermentation  at  the  cTpcoM 
of  tho  glycogen). 

2.  Changes  produced  in  the  blood  are  for  the  moat  part  difflonlt  \» 
trace  with  certainty ;  but,  it  has  been  observed  that  the  blood  comiog 
from  tho  active  muscle  contains  more  carbonic  ncid  and  less  oxygen 
than  that  coming  from  the  resting  muscle  ;  and,  farther,  that  the  otf- 
bonic  acid  is  iiiiToas(-<l  :ti  gn-atvr  propoition  than  the  oxygen  u  dliui- 
isbed.     \\'e  shall  recur  to  thin  later. 

S.  Investigations  Into  the  cbangea  whlcti  oooar  in  gaseous  atniot- 
.  pherws  surrounding  an  excised  muscle  made  to  contract  under  the  iodM 
cnco  of  cicctncity  arc  interesting  and  instructive  G.  Liebig  found  1^^| 
the  cxoiged  muHcle  gave  off  carbonic  acid  and  took  up  oxyg«D,  but 
that  muscular  coiiiraotion  took  place  also  when  the  surrounding  ataos 
pbere  eontuincd  no  oxygen,  carbonic  acid  being  given  off,  howcTcr, 
in  this  latter  case  also.  I.aler  obaervers  confirmed  these  obxcrvntioiu, 
and  Mattcncci  considered,  from  bis  experiments  In  tbe  same  direction, 
that  the  carbonio  acid  was  not  produced  at  tJie  expense  of  tbe  oxyga 
of  tbe  surrounding  atmosphere,  but  from  oxygen  held  in  some  fora 
of  combination  in  the  muscular  ti«auc  itself.  Herrmann  found  ihst  a 
,  portion  even  of  tlw  oxygc-n  ubKorbcd  from  the  air  was  absorbed  is 
consequence  of  incipient  putrefactions. 

4.  Investigations  under  the  fourth  bead,  as  to  tho  effect  of  dm* 
cular  exertion  on  the  general  relations  of  respiration  and  ezcretioD, 
have  been  very  elaborate  and  very  numerous,  Pcttcnkofer  and  Volt, 
T.udwig  and  Scxelkow,  and  oIIk^w,  have  invesligated  Ihu  relation*  of 
carbonic  acid  and  water  given  off  to  food  and  oxygen  consumed  a>  in- 
fluenced by  mnacular  exertion.  Their  investigations  have  sboim  thil 
the  oxygen  consumed  and  carbonic  acid  and  water  given  off  are  larg^nljr 
incr«a£ed  by  muacular  exertion.  This  had  been  noticed  as  a  gcDcial 
fact  by  Lavoisier  a  half-century  or  so  earlier,  bat  the  oxpenmetits  eif 
the  above-named  investigators  were  carried  on  with  a  care  and  tkor" 
otighncKS  which  left  little  to  be  wi>ihcd  for  in  that  direction. 

Whether  the  subject  of  the  expcnmcnt  be  kept  on  a  constant  Svd, 
during  both  work  and  repose,  or  whether  it  be  allowed  to  cat  and  da|b 
according  to  desire,  or  even  if  no  food  be  permitted  during  tbe  exp^ 
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le  genera)  fact  r«n»in<  tb«  ume,  thst  Umi  qaanlitioa  of  varboiiio 

id  waK-r  tiliminauid  during  work  are  muck  greater  tliftii  during 

I  tauay  caMs  ihv  ratio  b^iog  as  high  as  two  to  one.     It  is  also 

Uiat  tbfl  oxygen  taken  up,  though  incieasod  during  moscalar 

16,  is  not  increa«ed  in  proportion  to  tJic  rarbonio  acid  eliminated. 

iiilt  is,  that  the  ratio  of  the  volume  of  oxygon  contramcd  to  the 

of  carbonio  acid  eliminated,  which  ia  normally  somewhat  lc«a 

lity,  tond«  to  approach  nnity  during  muscular  work.     It  sliould 

remarked  tliat  investigations  dealing  with  total  rett]>in!d  goHcs, 

;h  donbtleas  in  tbe  main  reliitble,  are  not  without  c«rtaiu  dc- 

If  we  could  be  certain  that  muscular  exercise  left  all  Otber 

functions  unaffected,  we  could  safely  attribute  tbe  oheerred 

I  to  the  muscular  contraction  alone.     But  such  is  probably  not 

CI.    Tbo  functions  of  organs  aro  influoncod  by  the  activity  of 

.  and  henoc  the  changcii  noticed  in  products  of  elimination  or  in 

isumption  of  oxygen  oan  not  with  safety  bo  attributed  solely  to 

Bsoolar  work  performed,  as  these  substances  are  consumed  or 

teed  by  tbe  combined  activity  of  all  the  living  tissues  of  the  or- 

in.     Hence  the  value  of  the  corroborative  tcMimoiiy  of  the  other 

!>da  of  investigation  noticed  above 

ie  influence  of  muiioular  exertion  on  the  elimination  of  nitrogen 

[•0  received  much  attention,  inasmuch  as  the  nitrogen  eliminated 

tj  in  the  form  of  urea  by  the  kidneys)  may  be  taken  as  a  measure 

amount  of  nitrogenous  food  or  tissue  dccompoved  in  the  organ- 

rhe  inllaencc,  then,  of  muscular  exertion  on  tbu  excretion  of 

m  ia  of  importanoe  as  allowing  al«o  its  influence  on  tbe  deoom- 

d  of  albuminoids  (foods  or  tisauis).     The  resulU  of  the  numer- 

restigationa  on  this  subject  have  been  somewhat  at  variance. 

have  found  no  material  increase  in  the  elimination  of  nitrogen 

muscular  exertion  ;  others  find  a  slight  increase,  but  not  suffi- 

o  indicate  any  immediate  relation  of  the  nitrogen  eliminated  to 

rk  performed.  PaMsing  over  the  work  of  earlier  inventigatoni, 
consider  briefly  tlio  multa  of  some  of  tbe  Liter  investigators. 
^M  one  of  tbe  first  to  make  careful  and  exact  experiments  ex- 
ig  over  a  considerable  period  of  time,  and  bo  determined  that 
jcreaso  in  elimination  of  nitrogen  during  muscular  exertion  is 
flight ;  that  it  btar*  no  eonttani  reiation  to  iKe  vsorfc  done,  and  is 
Aucnced  by  diet  than  by  work.  Fick  and  Wislicentis  mode  an 
I  of  tlie  Paulhom  in  tJw  Alps,  with  tbo  purpose  of  determining 
— 'bility  or  impoMikility  of  albuminoids  being  the  fuelmulerial 
lar  power.  Tbey  estimated  the  mcchanicnl  work  necessary 
their  own  bodies  tlirougli  the  vertical  distance  to  which  they 
They  then  calculated  tbe  amount  of  albuminoids  necessary 
nee  so  much  force  by  its  combustion.  They  determined  expcri- 
Ijr  tbe  amount  of  nitrogen  in  their  excreta  during  the  period  of 
t,  ud,  having  taken  no  nitrogenous  food  during  that  period, 
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tb«y  were  euablod  to  estimate  what  reUtioa  the  slbamiDoid  decainpn- 

ntioD  bore  to  the  amount  netfeasary  to  rapply  tbo  power  for  the  aaeenL 

Uy  tins  method  tbfly  dcinoniiir>t«l  thai  tb«  whole  atnoant  of  albiunt- 

noid  material  deoomponcl  during  tliv  woeat,  cv<-n  if  conipli>t«1v  oxU- 

iz«d  to  carbonic  acid,  water,  and  nitrogen  (Lnit«>d  of  f  i«lding  its  oitio- 

gim  in  tfafi  Conn  of  urea,  as  ifi  aetnally  the  osm),  would  prodnnc  Ifm  lliin 

half  the  force  ncoeoeary  to  raise  their  bodies  tbron|;h  the  rertiul  hdgbt 

to  which  they  aaoended.    Thoa  it  is  shown  that  the  amount  of  foiw 

represented  by  the  actual  decomposition  of  albuminoids  during  woric 

is  by  no  means  adequate  to  acooant  for  the  work  done,  ereii  KOppooDg 

r  that  all  the  nitroj^nons  material  dcpompoccd  in  the  body  went  for  that 

Eporpowc,  and  that  no  other  muHtrular  work  wero  performed  during  the 

iMBoeiit  tlian  the  mere  lifting  of  such  a  weight  to  the  given  hdghl 

'Both  th«ae  Huppositiona  are  evidently  incorrect,  as  the  nitrogen  t*  efiou- 

natfld  in  almost  equal  quantities  when  no  voluntary  mascular  actioa  is 

Lexorted,  and  the  muscular  work,  voluntary  and  involuDtaty  (Ing^ 

Flicart,  etc.),  on  such  a  trip,  would  (evidently  far  exceed  that  neoemy 

for  the  simple  deration  of  a  dead  weight  to  a  spedfied  heiglit 

Experiments  conducted  by  Eh-,  Psrkcs  on  two  soldiers  proved  tfcrt 
a  small  increase  of  nitrogen  elimination  was  produced,  and  aboy  that 
this  increased  cliounation  of  nitrogen  may  extend  for  many  days  after 
the  ezerciso  bas  ocascd. 

Dr.  AuMtiii  Flint,  Jr.,  En  an  elaborate  and  thorough  investigatioii  en 

Ltfae  pedestrian  Weston,  found  a  decided  increase  in  the  nitrogen  eliini- 

Fiiatei)  daring  work  ;  also,  a  decided  inorease  in  the  ratio  of  nitrogoi 

eliminated  to  that  taken  in  with  the  food.    The  value  of  hia  resalts  it 

k  somewhat  impaired  for  onr  prrscnt  purpose,  in  so  far  as  tbcr  relate  te 

Mfae  infloenoo  of  ranecolar  exertion  simply,  because  iJie  condition  of  the 

subject  during  the  working  period  was  not  such  as  was  fuvorablc  for 

a  fair  test.    His  appetite  fell  off  ;  be  slept  poorly  ;  was  extnancly  ncrr- 

lous  and  irritable  much  of  the  time ;  bceame  at  times  much  exhausted 

puid  prostrated  even  t(>  nauRca.     When  the  influence  of  the  nerroa* 

Fttale  and  of  an  cxhauHted  condition  on  the  funrtions  is  taken  into  »£• 

count,  it  will  be  eridcnl  that  deductions  as  to  the  effect  of  musoulif 

exertion  alone  wonld  in  this  instance  be  open  to  doubt.     Dr.  Pavrt 

experiments  on  the  same  pedestrian  indicated  also  an  increase  in  tb» 

nitrogen  elimination,  but  only  a  slight  increase  as  compared  villi 

Dr.  Flint's  rasolts. 

"What,  then,  seems  tolerably  certain  is,  that  muscular  exertion  ia- 
creiaaes  the  nitrogen  elimination  bnt  slightly,  and  perhaps  only  r<*7 
slightly,  so  long  as  the  mnacnlar  system  is  moderaUl!/  erereited  and  not 
overtaxed.  And,  indeed,  the  pertinent  question  hero  would  seem  to  be, 
"  Is  the  normal  muscular  action  accompanied  with  any  elimination 
nitrogen  showing  a  decided  relation  of  the  work  done  to  the  : 
Lsiiminated  ? "  and  not  "Is  the  expossire  andexhanstivcexeKioBef  I 
hftuccdes  tocompanicd  with  any  increase  of  nitrogen  elimination  ?  ** 
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Having  thtu  glanced  at  itoino  of  tho  mora  important  vsporimental 
fesalts  bcving  00  tbi»  uibjcct,  l«t  ua  return  to  tbc  con«i(lcrutton  of 
ihe  two  questioiu  previously  enunciated.  Fint,  then,  "Wliat  is  tlw 
Foe) -material  for  muscular  force  7  ia  it  albuminoid  and  nitrof|;«noue,  or 
m  it  non-nitrof^nous  ?  "  Tliiit  it  ie  not  essentially  nitrogenous  nill  ap* 
|i«ar  from  the  expcrimonlH  last  dcKcribcd,  for  if  such  wcni  tltc  caso  vo 
ihonld  find  nitrt^en  eliminated  in  muob  greater  quantitios  during  mus- 
ntlar  work  than  during  rest,  which  is  not  the  case.  The  material  which 
nipplies  the  force  by  its  decomposition  must,  then,  bo  mainly  non-nitro' 
^onoua.  Uere,  again,  are  various  possibilities.  Fats,  siigam,  glycogen, 
Ure  all  non-nitrogenous,  and  we  have  next  to  int]uiio  whether  the  fucl- 
Oktenal  bo  fats,  sugar*,  or  glycogen.  Tbe  facts  above  stated  of  thu 
wnatant  occnrrenoe  of  glycogen  in  the  muscular  tissues,  and  its  dis- 
Ippesranoe  in  part  during  muscular  exercise,  suggest  at  once  the  pos- 
libiUty  of  this  substance  being  a  fuel-material.  Wc  shall  obtain  light 
[>D  tliis  qncstion  from  the  facta  regarding  the  indueneo  of  musoular 
Bkiertion  on  tba  ratio  of  the  volonio  of  carboiiie  acid  expired  to  that  of 
tbe  oxygen  taken  up.  The  three  prSnciiial  clasaea  of  foods  consumed 
in  tbe  animal  body  are  the  fats,  carbohydrates  (starch,  sugars,  glyco- 
gen, «tc),  and  nitrogenous  substances.  For  tbe  present  purpose  it 
may  be  con«id<!rod  that  tbe  fate  and  carbohydrates  are  ultimately  con- 
r«ted  into  earlmnic  acid  and  water,  and  that  tho  nitrogenous  sub- 
Uuic«a  are  ultimately  eonverted  into  carbonic  acid,  water,  and  nrea. 
!rhs  nitrogenous  foods  are  usually  subdtvidml  into  albuminoiilH  pro]M-r, 
U»d  stibstances  not  albuminoids.  All  these  nitrogenous  substances  are 
boinpoeed  mainly  of  carbon,  hydrogen,  oxygen,  and  nitrogen,  and 
turaaily  also  sulphur,  in  proportions  which  vary  with  different  sub- 
itaaces,  but  witbin  very  narrow  limits.  For  th<<  sake  of  simplicity, 
UMTCfore,  it  will  be  pennissible  to  take  n  <'erlain  average  composition 
to  represent  the  entire  class,  and  the  deductions  will  apply  with  mffi* 
Bwnt  accuracy  to  the  nitrogenous  foods  as  a  body.  For  the  sake  of 
Buy  comparison  wo  may  also  represent  this  average  romposition  by  a 
Fttfmula  which  may  bo  Donsiderc<l  as  representative  of  the  class  ;  e.  g., 
Cio^^tw^H^.i^  '^  ^*  ""^  consider  this  to  be  oxidized  to  carbonic 
Kcid,  water,  and  urea  (and  the  snlphnr  to  be  oxidized  to  SO,,  as  would 
be  tbe  case  in  the  formation  of  a  sulphate),  wo  might  represent  tbe  pro- 
OCM  by  tbe  following  equation  : 

C.„H„.N„0.,S  -T-  S990  =  l»iCO,  -H  7aH,0 -HOCON.H,  +  80^ 

Thifl  would  give  248  volumea  CO,  prodnced  for  899  volumoa  of 
oxygen  taken  up,  or  a  ratio  of  |t  J  =  0-83. 

If  we  consider  the  fats,  and  take  atearine  as  a  fair  oxamplo  of  thia 
f^taas,  we  should  have  for  such  an  equation — 

C.,H,„0.  +  1630  =  5TC0,  -f  MIT.O. 

,  ratio  of  rolomes  of  carbonic  acid  and  oxygen  would  be  4M 
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=:  OTO.     Other  natural  fata  wouU  give  r«6ti)t8  differing  little  ittm 

this  ratio. 

The  carbohydntvs,  oo  tbe  oUvcr  baod,  eoniain  retatiTety  mure  ox;- 

gi^i  than  tbe  cilbuf  olanea  of  foods,  and  eontato  liydrogea  and  oxjgttt 
k  ia  JQSt  Buob  proportiona  aa  exist  in  water.  Ilenc«  br  their  oxidaiiu 
r  jQBt  enough  oxygen  must  bo  cotuumod  to  convert  tbe  carbon  to  »r- 

Iwnic-acid  gas,  li.  g. : 
L  O.H.,0.  +  180  =  OCO,  +  BU.O. 

^M  C.U„U.  +  ISO  =  6C>0  4-  fiH.0. 

The  ratio  Is  hooce  1  for  all  this  class,  ajnce  the  carbonic  acid  fonwl 
Lis  equal  to  the  volume  of  tbe  a<lditioiud  oxygon  consgined.  It  follon, 
rtben,  that  the  oxidation  in  the  organism  of  carbohydratca  would  itai 

to  cause  the  ratio  — y-  to  approach  unity.  The  extensive  investiga- 
tions of  Rvgnanlt  and  Reiset  on  smaU  animals  have  shown  that  wiik 
carbohydrate  food  tho  ratio  does  approach  unity,  sometinies  aliaoil 
attaining  it,  though  of  coum  it  is  im|>OMiblo  tu  elimiuat«  enliritly  the 
dtfcomposition  of  fats  and  albuminoids  in  the  organiion,  and  hence  the 
ratio  is  kept  below  that  figure. 

So,  also,  as  we  have  seen  above,  the  tcndeooy  of  mUBOnlar  eiertica 
is  to  inoreaso  this  ratio  and  cause  it  to  approach  unity.  Th«  evidcDcc, 
then,  seems  to  point  with  tolerable  conclusiveness  to  the  fact  tiud  Uio 
immediate  fuel -material  is  mainly  non -nitrogenous  and  carb^Aydrste 
in  its  character.*  To  what  exlvnt  this  supply  of  carbohydrates  u  ii«- 
rircd  from  tho  glycogen  of  the  muscles,  to  what  extent  from  sugan 
absorbed  from  digestion,  or  produced  from  the  glycogen  of  the  linT, 
is  not  yet  established  with  sufficient  accuracy,  though  the  participa- 
tion of  tbe  mnsclc'glycogcn  is  bard  to  doubt. 

We  have  said  the  immvtliate  fuel -material  is  apparently  carbohy- 
drates, for  tbe  posmbility  still  remains  that  this  carbohydrate  inalerial 
may  itself  bo  in  part  derived  from  albuminoids.  It  is  certain  that  iIk 
liver-glycogen  is  in  great  part,  poswbly  entirely,  derived  from  alba- 
tninoids.  Parke'n  experiments,  above  mentioned,  showing  a  contiaa- 
ous  elimination  of  increased  quantities  of  nitrogen  in  tho  form  of  urea 

*  Jl  «))t.  I  think,  be  orident  Ihst  the  widely  enttrlsiiiti]  ibtorj  of  Ufmnann,  nfud- 

l^lag  Ihi  nhemWI  pn>CM«Pi  taUng  pUc«  during  muscuUrMtion,  U  doc  ootilraiBcttil  tij  lb* 

Eeen*i(I«niiona  hcK  idruited.    ANordtng  to  Ihi*  theory,  ■eotD|>ki  pllroij«pom  tafcrtw* 

of  Hip  muscuUr  tlwnc  b  dccompoMd  during  iniiticiilir  utlritf  villi  erotalion  of  aitailt 

ftciil,  inJ  other  non-nitrognioiw  rtoidam,  togetlicr  irlUi  a  tiaipbr  altrcyaii*  iidsniM 

I  wliiob  It  (upTKHrd  agEiln  to  unite  vUh  other  (noiMiIlTdfmiiyv)  tnslUr  Ut  farm  it«  nip- 

rVii  oonipouDd,  nhicb  !□■;  be  agnm  dnxnnpoaed  diving  Moltanlc*.    Thi*  cUU  bmfn  lb) 

0oti-B!tre^Do>i9  tcilicr  the  (uclmatetial,  IhjI  saiiiiBoi  it  to  b*  ftored  up  ia  the  Iwm  <f  * 

eombitulion  with  s  mmiilei  nitrogmoua  lUbtluiM  KLkii  ihcD  fWMi  It  again  la  lb  (>■■ 

of  carbn&It  acid  and  aatFT.    Thii  tbror*  lie«  loo  f»t  hi  Uio  f<M  of  *|ieonlstioa  for  1* 

_  dlseuaiioa  to  oomo  iritlun  ifao  scope  of  the  pntcnt  srllrtt^ 


OF  MUSCULAR  KXEB&r. 


J8S 


V  days  after  contioued  muBcular  cxt^ion,  would  b«  in  harmony  with 
icb  an  origin,  as  they  might  indicate  a  griidiial  n.-pl]K!cmi-nt  of  gljoo- 
Ml  con:«iim«d,  at  the  expanse  of  albunttiioid  mat«rUl  with  clinitiiation 
'  nrca  as  a  a  waste  product.  Sugars  (grMj>e-sugar  and  maltose)  ab> 
cbed  from  digeetion  or  formed  from  liver-glvcogen,  are  donbtleM 
tnsamed  in  the  tisEncs  and  organe  and  assist  in  producing  aoiinal 
>at.  Whether  mtucular  ti«sii«  consumes  tli<>itc  sugars  in  groat«rqaan- 
tj  thao  othor  tissues  it  is  ilillioult  to  say  with  cerlainty. 

TVe  como  now  to  Uic  k<h-<»ii(]  quet«ttoa  as  to  the  nature  of  this  do- 
impoailton  to  which  w«  liave  alluded  aa  oxidation.  This  question  i» 
ill  contested.  The  older  theory  is  tiat  the  oxygen,  taken  up  by  the 
!ood,  is  given  up  in  the  form  of  active  oxygen,  or  oxone,  and  by  its 
lergetic  oxidixing  power  bums  up  or  oxidixes  the  carbon  and  hydto- 
*□  of  tho  fnel-materiaJ,  with  formation  of  carbonic  acid  and  water. 

Tho  newer  tlic«ry  is  that  the  dooompoailion  procMws  aro  ncon- 
ally  fenueutatire  in  their  eharaeti^r ;  that  uuder  the  influence  of 
>propriat«  ferments  the  substances  combioe  with  water,  splitting  up 
ito  oimpler  and  simpler  products  with  evolnlion  of  heat  or  force,  aa 
the  case  with  all  fermentative  changes.  The  oxygen  present  id  the 
rterisl  blood  gives  lhc«e  procMMS  tlio  character  of  fermenlatire 
langeA  in  tJie  pn^Mcncv  of  oxygon  ;  secondary  oxidation  takes  place, 
I  in  putrefaction  in  prcseooe  of  air,  the  final  prodncta  being  mainly 
irbonic  acid  and  water,  aa  also  is  the  case  in  putrefactive  processes. 

Some  of  the  objections  raised  to  the  older  theory  are  that  we  kitow 
r  DO  similar  <'liaiiges  produced  by  oxone  in  watury  solutions,  such  as 
dot  in  the  animal  organixin  ;  that  the  oxygt^n  obtained  from  the  arto- 
ftl  blood  under  the  air-pump  contains  no  oiu)no.  Also  certain  com- 
mnda  are  found  in  the  blood  and  tissues  which  arc  essentially  deoz- 
iiKcd  products,  which  coiilil  not  be  supposed  to  exist  in  the  preMDoe 
\  ORono,  but  the  presonoi-of  which  accords  with  the  supposed  f«rmen* 
Aive  ohatactcr  of  the  processes  (Hoppe-Soylcr).  The  fact  that  the 
rolntion  of  earboDic  acid  from  the  oontraoting  muKle  is  in  great  part 
idcpendent  of  the  presence  of  oxygen  at  the  time  would  harmonixo 
IBO  with  such  a  fermentative  character  of  the  changes,  as  carbonic 
itA  tB  tike  product  of  many  fermentative  changes  out  of  the  presence 
F  oxygen,  as,  tor  example,  of  the  alcoholic  fermentation  of  sugar, 
[attoacci'a  supposed  storing  up  of  oxygen  in  i<ome  fonn  of  combina- 
flO  in  the  tiasoes  would  then  be  interpreted  rnthcr  as  the  utoring  up 
tfermentable  substances  (like  glycogen)  rich  in  oxygen.  The  com- 
nation  theory,  on  the  other  hand,  would  seem  to  demand  that,  the  evo- 
ition  of  carbonic  acid  and  consumption  of  oxygen  should  be  simuN 
ini*ODS,  which  is  apparently  contradicted  by  the  experiments  of  Q. 
jebig,  Mattencci,  and  otltcni  above  mentioned.  It  would  exceed  our 
aula  to  enter  mom  fully  into  a  discussion  of  tb«M  two  opposing 
hMviea.  The  condiot  between  them  U  still  in  pr(^ress,  and  new  evi- 
«Boe  b  oonitantly  accumulating.  Both  theories  agree  in  thii^  th^ 
Toa.  ziiT.— !S  ^1 
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tbs  aMtorial  which  b}r  its  deoompoeilion  prtxlnccs  tbe  force  for  rh» 
cttUrwork  »  finally  rlecnmpnM'l,  with  rrolatinn  mninlj  of  ctuboM 
«eid  and  wat«r.  Thcj-  diSor  in  tlicir  vicwR  of  tho  DACarv  of  lh«  procoi 
aiid  the  itepa  by  which  tltcM  ultimale  produou  arc  obtained. 

We  have  here  endeavored  to  abow  briefly  what  haii  brcn  guaeJ  ia 
comparatively  recent  times  by  the  growth  of  knowk-dgu  in  rcgtrlta 
the  source  of  tnnacalar  powor.  Let  us  attempt  a  brief  aamniary  of  iIm 
main  pointo  bronght  forward  in  the  preceding  discosaion  :  1.  Hm 
•ouroc  of  muAcnlar  energy  in  in  the  ehcmical  decomposition  of  certaia 
Rub«tan<\'-A,  wliifh  ia  accompanied  with  a  roleaao  of  energy.  2.  The 
mnitcalar  contmctton  produce  a  groatly  incmMd  production  of  ax- 
bonio  acid  and  water,  and  an  increaaod  conttnmption  of  oxygon,  in  lb 
general  respiration.  To  what  extent  this  is  <lne  to  the  mere  m 
contraction,  to  what  extent  to  tlie  influence  of  muscular  ex 
Other  functions,  is  difficult  to  estimate  with  certainty.  3.  The  ex- 
eiscid  mnitclo,  when  caused  to  contract,  gircs  off  carbonic  acid,  and  dii 
action  is  In  ^xv%x  \ax\.  independent  of  a  itiinultancous  absorptioa  tf 
oxygen.  4.  The  blood  coming  from  the  contracting  muM'lc  ew- 
tains  more  carbonic  acid  and  lean  oxygen  than  that  coming  from  the 
resting  muscle,  and  less  oxygen  than  that  coming  to  the  contncUag 
muscle.  &.  The  ratio  of  carbonic  acid  given  off  to  oxygen  takn 
up  is  incrcaaed  by  mnsculnr  cxi-nion.  Ow  Tins  nitrogen  eliminittca 
ia  bnl  Hliglitly  incn-aMxI  dnring  innncttlar  exertion.  Ko  ooniidi-nble 
amount  of  nitrogenous  muscular  tissue  is  coosnmed.  7.  The  imim- 
dittU  fnet-material  ia  ntaioty  n  on -nitrogenous  and  carbohydrate  ia  fU 
character,  probably  in  part  at  least  derived  from  the  mosolfr-gljOlh 
grn,  and  perhaps  from  eome  other  substances  stored  in  some  mUMr 
in  tlie  muscular  tissue,  possibly  sIho  to  some  extent  from  engar*  eon- 
veyed  to  the  t:Hsnc«  by  the  blood.  6.  It  U  not  certain  to  whit 
extent  this  glycogen  or  other  non-nitrogenous  fuel-material  is  di-rind 
from  nitrogenotiB  or  albuminoid  material  during  rest  or  rcpoee  of  ths 
muscles,  but  such  an  origin,  for  a  portion  nt  least  of  the  fuel-mateiisl, 
has  some  evidence  in  its  favor.  9.  Tbe  nature  of  the  decompcd- 
tion  of  this  fuel-material  is  as  yet  an  unsc^ttled  matter.  I1ie  oflM 
theory  of  direct  oxidation  baa  been  Co  a  great  extent  replaced  by^l 
more  modem  theory  of  fermentative  decomposition,  i.  c,  splitting  up 
by  combination  with  water  into  Minpler  products  with  an  aecotnpiDJ- 
iiig  relejise  of  energy,  and  this  process  followed  by  secondary  oxida- 
tions exerted  by  tbe  oxygen  of  the  blood.  Satisfactory  experimtatal 
evidence  for  deciding  with  respect  to  tlieso  theories  as  yet  fails  Wk 

In  eonchision,  it  is  well,  however,  to  recollect  that  at  best  tbo  ijow- 
tiona  touched  upon  are  but  aecondnry  to  the  more  fundiimental  <)ii<stin>> 
upon  which  no  investigation  haa  as  yet  thrown  even  thi<  most  dim  vA 
feeble  light,  via.,  "  WTiat  is  muscular  force  t "  It  eeems  impos^ib 
to  conceive  how  a  collection  of  cells  with  thin,  elastic  walla,  and  filM 
with  a  fluid  or  sciui-fluid  mass,  can  contract  in  such  a  way  ss  to  msiu- 
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cbe  power  familiar  to  as  as  muecutar  force.  We  are  here  brought 
Ikce  to  face  with  the  same  diffivnlticH  that  meot  us  whenever  wo  at- 
tempt to  exptoro  the  mjiUcriouM  physios  aa<l  chemiatry  of  living  mat- 
ter. The  attempt*  which  have  been  made  to  a4:<^oullt  fur  the  pocaliar 
selective  power  of  the  living  cells  of  the  rootlete  of  plants,  to  explaio 
tha  Kcilcclivo  aotiou  of  the  gtand-cclU  uf  the  kidnevs  which  ael  partly 
•ecording  to  laws  of  tmnsudatioii  aitd  diffusion,  and  partly  in  oppoM- 
tk>u  to  tboae  laws,  have  given  um  dd  tatinfnttiuii  on  thone  |K>iiit«.  And 
it  is  the  same  with  rcgiirtl  to  the  eHseutial  fuiietionit  of  other  living 
ftisanes— all  are  carried  on  under  the  influence  of  the  peculiar  and  un- 
comprofaendcd  pruporties  of  living  matter. 

We  have  gained,  and  are  constantlv  gaining,  valaable  knowledge 
as  to  very  many  of  ihe  proceasoa  taking  place  in  the  living  body,  but 
Mm  to  the  processes  which  take  place  in  the  truly  living  cells  of  gl»nd, 
mnscio,  brain,  or  nenre,  we  arc  in  almost  complete  durkncM.  At  the 
doors  of  these  moat  refined  and  inyKtvrivus  of  Xature's  laboratories,  wc 
must  lay  down  our  rude  toohi  and  mttthotls,  and  confeaa  to  ourselves 
that  "  tbUK  far  and  no  f  arUiur  "  may  we  hope  to  press  our  eager  search 
I  truth. 


IDIOSYNCRASY. 
B*  PRorcMM  ORAXT  ALLEK 

tVERT  man  i^  in  tlio  tnte  Greek  acnse  of  the  term,  an  idiosyn- 
crasy. Ho  is  a  »i/neraai^  becatuc  he  derives  all  his  attributes, 
plijn««il  or  nieiital,  from  two  parents,  or  four  grandparents,  or  eight 
flint  flTiinilrnrtnlii,  and  so  forth.  Hut  at  the  name  time  he  i>«  an  ulio' 
ajffurtirit,  because  that  particular  mixture  U  eminontty  unlikely  ever 
lo  have  occoTT^  before,  or  ever  to  occur  again,  even  in  his  own  broth- 
ers or  nistcnt.  Tltat  ho  is  and  can  he  at  birth  notliing  more  than  such 
«  CT<i«ia,  that  he  can  not  coni-t^ivably  contain  anything  more,  on  th« 
iDontol  side  at  lca<it,  than  was  contitincrl  in  his  antecedents,  is  tlie 
tbotts  which  this  paper  sets  out  to  inniiit»iii. 

Take  a  thousand  red  beans  and  a  thousand  white  beanit ;  shake 
tbem  all  up  in  a  bag  together  for  tive  miuutes,  and  then  pour  them 
out  in  n  Nipiare  spaott  on  a  billiard-titblo  just  big  enough  to  contain 
th«at  in  a  layer  one  deep.  Each  time  you  do  so,  your  product  will  be 
tba  same  in  general  outline  and  appearance :  it  will  be  a  tguadrangiihir 
figore  composed  of  beans,  having  tlirnuglwut  tlie  Mme  approximate 
thickness.     Hut  it  will  be  a  mixture  of  red  beans  and  white  in  a  cer- 

Pi  nrder;  and  the  chances  against  the  same  order  oconrring  twice 
1  be  very  grvut  indn-d.  Make  thp  beans  ten  thousand  of  each  so 
to  cover  the  table  ten  deep,  and  the  chance  of  getting  the  same 
lier  twice  decreases  proporliouau-ly.     Iklako  them  u  hundred  ifaou- 
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F«aad  fi«cb,  and  it  beoomes  in6nit«simal.    You  have  pncticftltT  enA 
time  not  only  a  tyncratU  but  an  idio-tynera»ia  as  troll. 

Noir,  a  huniun  bving  itt  iho  product  of  innnmrntblo  ckmtBb, 
drrivod  directly  from  two  parents,  and  indirectly  from  an  infinity  d 
earlier  anoestors  ;  elements  not  of  two  ord«»  only,  bnt  of  infinite  or- 
ders ;  combined  logrtlier,  apparently,  not  on  the  prindplo  of  bolb  wn- 
tribnting  ctinally  to  eaeli  part,  but  of  *  Hort  of  straggle  betwees  Ihr 
two  for  tlic  tOMtiterf  in  each  part.  lions,  dements  derived  f >  - 
(athn-'fl  side  seem  to  carry  the  day  ;  tJierv,  xgain,  elcmnrts  ■:  ■■ 
from  the  motber'a  side  gxun  the  rietory ;  and  yonder,  onoc  mon^  > 
oompromiM  haa  been  arrived  at  between  the  two,  so  that  llio  offxpring 
in  that  particular  part  is  a  mean  of  bis  paternal  aad  maternal  ainttx- 
dents.  Under  Hucrh  circnmatanees,  abM>lut«  equality  of  result  in  loj 
two  CA»c<i  if  almost  tnconceiTable.  It  would  imply  absolute  oqialitf 
of  conditions  botweoo  myriada  of  jarring  and  xdvcnio  elements,  nth 

I  M  we  never  actually  find  in  nature,  and  sach  as  we  can  hardly  bdiew 

I  poesible  under  any  actual  concrete  circurastanoM. 

The  case  of  twins  comes  n«ar«r  to  such  exact  eqnality  of  caa£- 
lions  than  any  other  with  which  we  are  aeqaainted.  Here,  tlie  raiy- 
ing  health  and  ^Hgor  of  the  two  parettld,  or  the  difference  between  tbcii 

I  rwpcotivc  functional  aclivities  at  two  given  tiniew,  arc  re<liiwd  to  I 

'  tnisimuni ;  and  wo  get  in  many  instnnc^^  a  very  clo»o  similarity  in- 
deed. Yet  even  among  twins,  the  offspring  of  the  same  father  sod 
mother,  produced  at  the  same  moment  of  time,  there  are  always  il 
tenst  aome  differences,  mental  and  physical ;  while  the  diffeTQoees  »r« 
occasionally  very  great,  A  competent  observer,  who  knew  the  8ian»ae 
twins,  informed  me  that  differences  of  dispocttlion  were  quilt*  mailed 
in  tbeir  case,  where  training  and  aftcr-cireumstancea  could  have  hid 
little  or  nothing  to  do  with  them,  tnastnueli  bs  both  must  have  Will 
subjected  to  all  but  ali*«lmely  identical  conditions  of  life  throughooL 
One  was  described  as  ladlom  and  morose,  the  other  as  Ih-ely  umI 
good-humored.  Whether  anything  of  the  same  sort  ba»  !«™  noliowl 
in  the  pair  of  negro  girls  called  the  Two-headed  Nightingale,  I  do 
not  know,  but,  to  jndgo  from  their  photographs,  there  would  seem  le 
be  some  distinct  physical  diversitiei)  in  height  and  feature.  We  on 
only  account  for  these  diversitiea  in  twins  gwnerally  by  supposing  that 
in  that  intimate  intermixture  of  elements  derived  frtim  one  "rollM 
parent,  which  we  have  learned  from  Darwin,  Spencer,  and  Galtwi,  tlVI 
place  in  every  impregnation  of  an  ornm,  slightly  different  rcsolts  hsn 
oecurreti  in  one  cawe  and  in  the  other.     To  nae  Darwin's  phrasuolofj. 

^«o«ie  geromulea  of  the  pat«ma1  side  have  here  ousted  somii  gonnmlff 
of  the  maternal  side,  or  ettre  pcrst ;  lo  nuc  Mr.  Spencer's  (whiohiH 
my  judgment  seems   preferable),  the  polarities  of  one  physiolo^^H 
tinit  have  here  carrk-d  tJio  day  over  thoae  of  aitotber. 

Bui  why  under  such  nearly  identical  oonditiona  should  lh<«  !• 
such  diver&ity  of  result  ?    Let  ns  answer  the  question  by  anotho'' 
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"Wliy,  willi  a  thousand  red  and  a  tboasaad  white  balls,  Bhaken  togetli* 
tt  with  an  equal  energy  l>y  a  michino  (if  you  will),  and  poured  out 
Qu  our  billiard-table,  eliotilj  iben  be  a  aimilor  dUerfiLy?  The  fact 
i^  you  can  not  gvt  aboolutx;  identity  of  oonditioiis  in  any  two  cam-«, 
Intaguw  yoQiMlf  mixing  two  fluids  toother  with  a  spoon,  aa  regularly 
m  yon  cbooM  ;  can  you  poaiiibly  make  the  curreoU  in  the  two  exactly 
ilike  twico  ranning  ?  And  here  in  the  oaae  of  humanity  you  have  not 
(0  deal  with  wmple  red  beana  or  with  simple  fluids,  bat  with  verycom- 
fki  gcmraalee  or  very  complex  phytiiglogicitl  units. 

If  even  in  twins  we  can  not  expect  perfect  similarity,  Htill  leas  can 
we  expect  it  in  mere  ordinary  broth«ni  and  aistera.  Here,  innumcnble 
(amor  pbysiologioal  ooaditioiis  of  either  parent  may  affect  the  result 
h  infinite  waya.  Not,  indeed,  that  there  is  any  enfiicient  reason  for 
Mpposing  passing  stales  of  health  and  so  forth  directly  to  impress 
lheau«tvea  upon  the  bendity  of  the  offspring ;  but  one  ciin  readily 
onderstaod  that,  in  a  proc>css  which  is  cMCDtialty  a  mixture  of  cle- 
nunla,  small  vancticii  of  i<xtt<mal  ciroumttancvs  may  vastly  alter  lh« 
natare  of  the  result.  Shake  the  bag  of  boan«  once,  and  you  get  one 
snangemciit ;  shake  it  once  more,  and  you  get  another  and  very  dif- 
f«mt  one.  To  this  extent,  and  to  this  extent  only,  as  it  seems  to  me, 
tlunoe  in  the  true  sense  enters  into  the  composition  of  an  individual- 
ity. The  pOHsiblc  dcmcutff  which  may  go  to  make  up  tho  mental  con- 
Mltutioa  of  any  (wnton  arxt  (as  I  shall  try  to  show)  strictly  limited  to 
iD  those  elements,  actual  or  latent,  which  exist  in  the  two  persons  of 
Us  parents  ;  but  the  particular  mixture  of  those  elements  which  will 
MBie  cot  in  him — the  number  to  l>e  selected  and  the  number  to  b« 
rejected  out  of  all  the  possible  combinations — will  depend  upon  thai 
■ioate  interaction  of  sniaJI  physical  causes,  working  unseen,  which  ve 
ffoperiy  designate  by  tJw  couTcntent  name  of  ehance.  In  this  evuto, 
it  >■  not  a  chance  tha^  William  Jom-s,  tlic  son  of  two  EngltKb  pareate, 
k  bom  an  Englishman  in  physique  and  mental  peculiarities,  rather 
Ata  a  Chinese  or  a  negro  ;  nor  is  it  a  chance  that  he  is  bom  essentially 
I  eomponnd  of  his  ancestors  on  the  Jones  itidc  and  on  the  Itrownside, 
hu  it  is  a  chance  that  he  is  born  a  boy  rather  than  a  girl ;  and  it  U 
■  ckanoe  that  be  is  bom  himself  rather  than  his  brother  John  or  bis 
hmber  Thomas.  If  we  knew  all,  we  could  point  out  exactly  why  this 
nnltand  not  any  other  result  ooourrod  jnst  there  and  then  ;  bnt,  as 
ndo  not  know  all,  we  fairly  aay  that  tlic  ninilt  is  in  so  far  a  chance 
tm.  And,  even  if  wo  knew  all,  we  »hould  still  be  justified  in  using 
thutue  tangtiage,  for  it  marks  a  real  difference  in  causation.  WiU< 
>!■  Jones  ia  an  Englisliman  and  a  Jones-Urown  strictly  in  virtue  of 
Ui  being  th«  son  of  Henry  Jones  and  Mary  Brown  ;  but  bo  are  all  his 
katbora  and  {ntutati*  mittanttiJi)  his  sisters  too.  He  is  himself,  and 
Bot  OM  of  bis  brothers  or  his  sisters,  in  virtue  of  certain  minute  mo- 
WnUr  arrangemeniA,  occurring  between  certain  elements  for  the  owA 
ntially  identical  wiib  the  element«  which  went  to  make  up 
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tbe  oth«r  ineint>cn  of  hut  family.  To  bo  metaphdricAJ  aotx  tamt,  aw 
may  mj  that  ft  Robinson  dilfcrn  from  a  Jonca  becaiue  he  u  a  miitiire 
of  broirn  peaa  and  white  pcaa  ;  wherea*  uno  JonM  dtfTrrii  from  anotbu 
in  being  a  partioutar  mixture  of  red  beans  and  blaclc  brans,  differaitl; 
arrsaged  in  each  case. 

Next  after  tJic  NiniUrity  bvtweon  brothers  and  sinU'rH  or  otivr 
blowl-nlalJona,  we  may  expect  to  find  the  similarity  betwet-o  the  off- 
spring  of  tbe  same  class  in  the  same  comraanity,  Gimilariv  sitmited: 
and  this  tbe  more  so  in  proportion  to  titc  areraf^e  identity  of  thtcr 
w'Ttral  lives.  For  example,  one  would  niiiiinilly  expect  that  onr  own 
agricullurai  laborers,  nil  cn]^;;ed  in  mu<:h  Uic  «amo  itort  of  work  ud 
surronnded  by  much  the  same  sort  of  objects,  would  pradnce  hf  io- 
lennarriat^  very  similar  children.  Still  more  would  ihUbe  iheeai' 
among  very  liomogcneoiis  sarages,  snch  aa  the  Eeqtumaux  or  ibe  Sanih 
Ami^oan  Indians,  And  where  the  identity  of  pursaita  is  very  f^rrat 
on  both  *i(lc«,  and  in  all  lniltridna1»,  as  among  tbi-  Pnegians,  the  Ttil- 
dahs,  the  AndamaneM>,  we  should  ex])ect  to  find  a  great  likcooH  af 
physiqae  and  character  between  all  tlio  offspring. 

Conversely,  where  maniagee  take  place  between  persona  of  differ- 
ent races,  or  very  differently  situated,  we  may  look  fop  great  differ- 
,  enoce  between  the  oSepring,  eeppcially  when  compare<l  with  tboto  of 
'  marriages  belwoen  relatively  bomogeneoos  persom?-  Cnder  sneh  fir- 
enmftancea,  the  cliildren  tcnil  more  or  less,  thongh  very  irregnUrly, 
to  prevent  a  mean  between  the  two  parents.  Thua,  to  take  the  nett 
obriovs  instance,  the  average  mulatto  is  half-way  as  a  rule  betwwn 
the  negro  and  the  European,  physically  at  least,  thongh,  for  vsrioui 
reasons  to  be  considered  hereafter,  it  often  happen*  that  he  is  more 
than  the  eqnal  in  intelligence  of  tbe  average  white.  Bat  eron  in  the 
.  lane  family  of  mulaltoes  great  diffcrenccw  exist  between  the  ciiildmL 
'Some  will  lio  darker,  othcm  lighter;  mnia  will  be  corlier-hcaded,  otbm 
straighter-baired  ;  aome  will  liave  prognathoiu  faces  and  deprc»cil 
noses,  others  will  have  more  regular  features  and  more  promineni 
noees.  So  faraa  my  observation  goes,  too,  it  does  not  atwa)-»  happen 
that  the  most  European  physical  type  has  the  moKt  European  iniad: 
on  the  contrary,  high  intelligence  often  aocompaniea  a  very  Africis 
physique,  while  Knglish  features  may  be  coniTomitant  with  a  tnlv 
negro  incapacity  for  logical  reasoning,  generaliaation,  or  elementary 
mathematical  ideas.  It  seems  as  though  in  each  part  there  w»  a 
struggle  for  supremacy  between  the  two  types :  and  the  anv  type  Bi»y 
apparently  carry  tho  day  in  certain  external  peculiaritic*,  while  ti* 
other  type  carries  the  day  in  tbe  more  intimate  arrangementa  of  th 
nerrous  system.  At  the  same  time,  I  can  not  myself  donbt  thai  thn* 
must  be  a  very  intimate  connection  Wlween  every  one  of  the  «=»■ 
organs  and  the  brain  ;  and  I  can  hardlj-  believe  that  prognathism  ana 
other  like  phynicat  pec iiliari ties  do  not  imply  Tarinai«  correlated 
ons  facta  of  great  psyi-hologieai  importance.     Tlwmgli,  in  the 
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compromise  between  Ibu  two  diverHC  bvrciditioti,  the  on«  eeems 
ely  to  prevail  over  ibc  othiir  in  vertiun  part*,  yet  it  \»  difficult  to 
tliiit  tber«  is  doI  a  minute  interrelation  between  all  tbc  [laru  : 
periiaps  tbe  aignilicaiit  fnot  that  every  mulatto,  tbougli  ilarkcr  or 
lll«r,  iH  at  lea«t  browD,  not  purely  black  or  purely  wbito,  givea  u* 
I  best  key  to  tlie  tmc  uaturc  of  tbi'  situation. 
So  far,  I  bave  been  tacitly  but  intentionally  taking  for  granted  tbo 
'  principle  trhicb  I  »et  out  to  prove,  in  ordur  fully  l»  put  tbv  reader 
I  possce«ion  of  (ho  ruijuirod  point  of  view,  Tbe  question  now  arises, 
ber«  in  tlii.-!  Miric*  of  eruuts  is  tbero  room  for  any  fn-sb  clement  to 
in  ?  Can  any  man  ever  be  anything  other  Ukui  what  some  of 
I  ancestors  have  been  before  bim  ?  And,  if  not,  how  is  progren  or 
tl  improvement  possible  ?  That  men  have  as  a  matter  of  fact 
en  from  a  lower  to  a  higher  intollectual  position  in  patent.  Tliat 
races  have  outatrippcd  other  race*  ia  equally  clear.  And  tliat 
I  individual  men  hav«  surjiOHSwI  their  fellows  of  the  Mimo  raoc  and 
tiiBO  is  also  obvious.  How  are  ne  to  account  for  tbese  facts  without 
tdaiittuig  that  new  elements  do  at  sundry  times  creep  in  by  obatice,  in 
lbs  falae  and  unpbilosopbii.'al  sense  of  tbo  word  ?  llow  can  we  get  ad- 
TUM  unless  wo  admit  that  oxc«ptional  children  may  bo  bom  from 
tiiM  to  timo  with  brains  of  exceptional  functional  value,  wholly  un- 
OUMd  by  antecedents  in  any  way  ? 

T1i«  answer  to  this  question  ia  really  one  of  tbe  most  important  in 
tbe  whole  history  of  mankind,  l-'or  on  tbe  solution  of  tbe  apparent 
paradox  thus  propounded  depend  two  or  three  most  fundamootal  ques- 
liOBS.  It  is  hy  this  meaiiK  alone  that  wc  can  account,  fin't,  for  llie  exist- 
IDM  of  great  races  like  (be  lirecka  or  tbe  Jcwh.  It  is  by  tliiH  means 
iIdim  that  wo  can  account,  seooodly,  for  genius  in  indivtdualo.  And 
it  is  by  this  means  alone  that  we  can  account,  thirdly,  for  the  possi- 
lility  of  general  progress  in  the  race.  It  is  surprising,  therefore,  that 
lk(  question  has  so  little  engaged  the  attention  of  evolutionary  pty- 
tfaoiogista  at  the  present  day. 

There  are  only  two  conceivable  ways  in  which  any  increment  of 
bttili-pow«r  can  ever  have  ari*e»  in  any  individual.  The  one  is  tba 
Smriidaii  way,  by  "  spontaneous  variation  " — tliat  is  to  say,  by  varia- 
Iku  due  to  minute  physical  circumstances  affecting  the  individual  in 
Ibt  germ.  The  other  is  the  Spencerian  way,  by  functional  increment 
—(bat  is  to  say,  by  tbe  elfect  of  incre^ued  use  and  constant  eiptHuro 
>o  Taryiog  cirouuistancea  during  conscious  life.  I  venture  to  think 
Ihu  the  first  way,  if  we  look  it  clearly  in  the  face,  will  be  seen  to  he 
pnetically  nothinkabte ;  and  that  we  bare  therefore  no  alternative  but 
Uaooept  the  second.  Deeply  as  I  feel  the  general  importance  of  Dar- 
tin's  tbeory  of  "spontaneous  variation  "  (using  the  words  in  the  sense 
in  vhicb  he  always  used  them),  it  seems  to  me  that  that  theory  can 
OH  properly  be  applied  to  the  genesis  of  a  nervous  system,  or  of  any 
ym  of  a  nervous  system,  and  that  in  this  case  we  most  rather  come 
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back  to  the  genesis  worked  oat  by  Ur.  Herbert  Spencer  in  tb«  put  o( 
bis  "Principles  of  Psychology"  entitled  "Physical  Syntfaeus." 

For  Ivl  us  for  a  moment  try  to  imaginv  a  ncrTotu  eyetem  beiif 
pKiduocd,  or  increased  in  value,  by  natural  eeleotion  of  sponUuwow 
variations  alone,  without  the  sad  of  fanctional  fariationit  at  tlL  It  U 
easy  to  see  that  an  animal  or  a  plant  may  vary  indefiuittJy  bore  or 
tbeni  in  color,  or  in  linrdnoss  of  skin,  or  in  woodineaa  of  tJasaes,  and 
•o  forth  ;  und  it  im  viMy  to  MM)  that  umung  these  truly  "accidtntd" 
variations*  *om«  nuybebettvr  adapted  to  their  particolar  eavin» 
mi-nt  than  others.  But  can  wc  iniugiiic,  uy,  an  eye  to  bo  produced  by 
a  scries  of  such  individual  accidents  ?  1  do  not  say  a  bumjin  vjn,  bat 
a  simple  pigment  cell,  with  a  nerve  given  off  from  it  to  a  ganfjlion  is 
in  the  case  of  the  AmplUoxuat    And  if  we  can  imagine  this  (wbkkl 

Pcan  not),  c-an  wo  imagine  a  child  bdng  boni  into  the  world,  gifted^I 
do  not  Kiy  with  innnmcrablv  faculties  ncrcr  poBMWsed  by  his  aooeitMV 
but  with  a  single  norvo-cdl  or  n<rrvcfibrr  more  tJian  thvy  poaaoowdt 
Just  let  OS  look  at  what  a  pia1))able  abaurdily  tbid  notion  iuplica. 

Here  is  William  Jones's  head,  containing  an  averaf;e  hnman  bnii^ 
developed  on  the  same  pattern  as  his  father's  brain  (or  as  his  fatkf*! 

I  in  part  and  his  mother's  in  part) :  and  here  in  a  particular  spot  in  > 

'  particular  eonvolntion  of  it,  by  a  combination  of  mere  physical  ci^ 
cnmstanccs,  has  arisen  a  totally  new  and  hitherto  non-fxiKtvol  nciTe- 
oell.  Clearly,  tJiis  is  an  acquisitioD  to  iJie  race,  by  way  of  upontaDcoiis 
variation.  Itut  what  is  the  functional  use  of  this  new  n«rTe-«(llT 
^\'hat  physical  circumstance  decides  whether  it  is  to  answer  to  a  new 
movement  in  tJi«  left  little  fingier,or  to  a  single  creative  element  in  tits 
composition  of  a  future  fagno?  Lot  um  grant  a  Uttlu  in<v>o  :  lot  u 
suppose  the  snrrouuiling  celU  arc  all  concerned  in  the  appreciation  of 
color,  or  in  the  manipulation  of  numbers.  Will  the  new  coll  in  tbe 
first  HMD  answer  to  a  new  and  hitherto  nndiscovered  color  or  to  a  fv 
tfaer  SBStliclic  pleasure  in  an  existent  color,  or  to  a  higher  synthesis  tntd 
which  colors  filter  an  ck-mcntii  ;  or  what  in  the  accoDd  ca»c  will  bo  iu 

I  mathematicat  value?  Again,  what  good  will  it  be  without  a  whole 
network  of  connecting  fibi^rs  which  will  link  it  to  percipient  structnrei 
in  the  eye  on  the  one  hand,  and  to  all  the  various  higher  layen  in  Um 
stratiliiil  hierarchy  of  color-tbonghc  eJennenU  or  oumbor-dcaling  ele- 
ments on  th<t  otlicr  hand  ?  GTant«d  that  one  man  in  a  bundretl  w* 
bom  witJ)  one  such  new  cell  in  hia  brain,  and  (setting  aside  the  t/uet- 
tion  how  the  cell  comut  to  have  any  function  at  all)  what  are  tbo 

*  It  li  •  great  pitT  lh*t  to  lliU  day  oim  I*  al'aji  cAil%«d  la  emplov  tfaii  luctnl  vm 

',  vbh  a  «atulon  In  tho  wnj  of  qnoiatloii'^iisHui,  ta  otil«r  (o  AfM  •  mippoaeil  phBwtpMwl 

^  •clialar'»«Mle  (rum  *lilb-fonii  ctIiIcl    "AnUtMlal"  la  faiologj  iimuw^  ot  eoiUM, "!"» 

L  duecd  b;  csums  I^tog  outaldc  Ihn  prrrigu*  vlul  bUlocy  at  thr  nee  " ;  in  •  wMd,  "  iMt 

vidua!."    AiDOOg  >uch  acclJcnUl  Tiriatloni  urHval  of  tbe  HttMt  pmerm  a  bnr_    Dtl 

<t  ia  annojing  that  one  can  ncffr  mo  ao  iruiparrat  a  pbrua  «iilKml  bciai;  UonKd 

iM|ilil«rUllx  by  a  lottf  rcrke-cr  that  ibe  wotil  McidcoMl  it  uapUloMplilMl,  nk  iW 

AMbine  ever  bapptn*  ia  nature  without  a  oaiue. 
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ic«a  that  ibnt  coJI  would  b«  ho  connected  witJi  other  cells  cLscwhero 
to  mftkc  %ny  |>art  of  an  urgwii/^'tl  brain  ?    Can  wo  iinagine  ft  now 
so  importod,  connected  in  raiionul  manncre  with  hundreds  of  other 
!»,  in  Biiy  olher  way  than  hy  a  miracle  ?    Which  is  only  a  differeot 
'<mn  of  saving,  can  we  ima^ne  it  at  all  ? 

Uat  here,  again,  ifl  something  more  than  Willium  JonesV  head ; 
here  ia,  let  as  say,  a  great  poct'a,  or  a  great  phiIu«u|>Ui-r's,  or  a  groat 
nathomaticiaii's  head  ;  and  here  are  thn  uphold<:m  of  sjiontaiieous  va- 
riation asking  us  to  Mieve,  not  that  one  cell  within  it  thus  eponlanc- 
rnuly  varied  in  the  right  direction,  but  that  a  vast  number  of  cell*  and 
flben  all  varied  simultaneously  and  Mj'nimftrically,  «o  oa  to  )>ro<luoo  a 
harmonioaa  and  working  whule,  capable  of  giving  ns  Othello,  or  the 
olution  Theory,  or  the  DiffLTontial  Calcultts.     Why,  the  thing  is 
ly  imj»ossible^im])o«sibIe,  that  is  to  say,  as  a  resitlt  of  "acci- 
"  physical  catues.     We  might  just  conceivably  imagine  one  or 
fibers  made  to  oomneot  odo  or  two  hitherto  unconnected  n«rvo- 
though  even  here  the  probability  that  the  ncrve-Ci-lIs  ao  connected 
were  of  heterogeneouti  ordeni  would  bo  fur  greater  thtui  the  probability 
tku  they  were  of  homogeneous  orders  ;  we  oould  much  more  readily 
imgl&e  aueh  connections  resulting  in  a  potentiality  for  believing  that 
■  lohMer'A  tail  was  a  blue  hope  of  raspberry  watches  than  in  a  poten- 
tiality for  believing  tluit  water  was  composed  of  hydrogen  and  oxy* 
po,  or  that  propflKtlioo4  in  A  were  not  convertlbli-.     But  we  certainly 
Ma  not  iinagin<!  a  whole  network  of  Much  fibers  to  spring  up  by  epon- 
IMWOU  variation  in  a  human  brain,  and  yet  to  produce  an  organized 
faaiU.     If  s|>ontaneous  variation  ever  works  in  this  way,  its  pTodact 
>M  surely  bo  cither  an  idiot  or  a  raving  madman,     To  believe  tlw 
•ppoaite  is  too  much  like  believing  in  Mr.  Crosse's  electrical  Acart^ 
■Udl  wore  developed  da  novo,  out  of  inorganic  material,  in  a  dirty 
phniile  battery,  and  yet  poaaeasod  all  the  limbs  and  organs  of  degen- 
IMe  spidera.     It  ia  asking  us  once  more  to  accept  a  still  greater  mir- 
■It  than  the  first. 

B«it  auch  miraolea,  it  ia  urged,  do  take  place  elsowbero  in  nature. 
For  example,  au  alniond-tn!i<,  let  ua  say,  once  produced  a  pc-ach-bear- 
itg  bimocb  by  bud- variation.  Hence  it  haa  been  inferred  lltat  the 
fMdi  b  a  apontaneous  variation  on  the  central  almond  theme.  Yet 
fMcba  ore  in  color,  flcshinws,  sweetness,  and  perfume,  true  fruits, 
lllp(«d  to  the  fruity  method  of  dispersion,  by  means  of  attracting 
Wds ;  wbere.is  the  almond  is  a  nut,  with  the  usual  nutty  peculiarities 
•(  green  and  brown  color,  dryness,  absence  of  swuet  juice,  and  so 
forth.  In  this  caae,  then,  it  would  aeem  that  bud-variation  imme- 
4iMelj  produced  a  variety  adapted  to  a  diller<^nt  environment  in  ever 
N  tuny  diatinut  ways.  Well,  I  have  introduced  this  ca^c,  just  bo- 
(aoM  it  illustrates  the  very  impossibility  of  sucb  a  snppositton.  For 
It  •mn*  pretty  clear  that  if  peaches  liave  grown  at  one  act  from  al- 
aonia,  then  tbia  must  really  be  a  oaae  of  reversion  ;  Uic  almond  moat 
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I  itself  be  *  driod-up  fom  of  »  nil)  earlier  peach;  and  Utia  will  be 

loyally  true  even  IT  ati  tbe  existing  peaches  can  be  fiho«-]i  to  be  do- 

*Kended  from  nnt-lilce  almoDds.     For  the  almotid  is  a  plam  by  fanulji 

and  ail  tbe  other  plums  have  juicy  fruit*  ;  whtlo  one  of  lliom,  tJi«  a|in- 

Lcot,  clo««ly  approacbfs  the  almond -peach  group  in  munt  of  it*  cll■^ 

}  tfAvn,    Seeing,  tbttii,  lliat  th<:  almoitd  mual  almail  ivttatnly  Im  ilt- 

Rtfrndi-d  from  juicy  fruit-bearing  anoeBtors,  nothing  in  mura  aatntal 

tlian  that  under  altered  circumstances  it  sboold  Kvvn,per  aaltum,\»i 

juicy  peach.     Unt  to  Ba]>pose  that  tbe  p«ach  type  was  originally  ile- 

\  relopedper  taJtum  from  an  almond  is  to  suppotw  that  it  varied  atcmoi 

in  several  svparate  ways,  all  equally  aiMJ  convlativdy  adapted  to  B 

particular  mod*:  of  diHpmion.     Il  ia  to  Btippoae  that  accident  coold  do 

Id  a  miDUte  what  we  have  every  reason  to  believe  can  only  be  dona 

f  Ity  infiuilenimal  varialiuns  and  infioilo  selection. 

Bot  if  tbe  naturalist  can  not  imajjine  the  production  of  a  pea^  A 
novo  oat  of  an  almond  at  a  single  jump,  how  c^n  iw  imagine  the  pn- 
duelioo  of  a  new  thinking  element  in  a  human  kralu  ?  How  can  bt 
L  auppoae  tliat  ibe  iccideutal  iiilriKluetion  of  one  more  little  bit  of  nuU- 
r  ter  into  that  vast  organized  labyrinth — a  mighty  maze,  bnt  not  withool 
a  very  definite  and  regular  plan — can  have  any  kind  of  intelU^U* 
relation  to  the  complicated  system  of  crow-connection»  and  rapcrini- 
polt(^d  diroctirodepartmvnU  which  make  it  up?  And  !f  it  be  objected 
that  tJic  view  taken  above  of  tbe  oonntitution  of  the  brain  i«  woodta 
and  mec-faaiiical,  I  would  answer  that  it  is  certainly  absurdly  diagrain- 
matic  and  inadequate,  bnt  that  it  is  so  far  right  in  that  it  insists  upoo 
making  believers  in  spontaneous  variation  try  to  realtxo  (heir  own  on- 
thinkable  attitude.  A»  to  materialism,  surely  it  is  more  profoondlT 
material i At io  to  snppose  that  mere  physical  eanacs,  operating  ou  the 
germ,  can  determine  minute  physical  and  material  changes  in  thr 
brain,  which  will  in  turn  make  the  individuality  what  it  is  to  be,  thxn 
to  suppose  that  all  brains  are  what  they  are  in  virtue  of  antccediiii 
function.  The  one  creed  makes  the  man  depend  mainly  ujion  the 
accidents  of  molecular  physics  In  a  colliding  gcnn-cell  and  i^periD- 
(H-ll ;  tbe  other  orced  makca  him  dopi^nd  mainly  upon  the  duittgii  asd 
gains  of  his  anccstorB,  as  modi6ed  and  altered  by  Limsclf. 

And  now  let  os  look  at  this  second  creed,  in  order  to  see  bov  far 
it  surpasses  its  rival  in  comprebensibility,  concinnily,  and  power  of 
Ciplaining  all  the  phenomena.  If  it  bo  true  that  all  nerve- incmncBt 
baad  especially  all  brain -increment  is  functionally  pntdueoci,  wc  on 
'easily  wndcretand  why  each  new  cell  or  fiber  should  eund  in  it*  inw 
and  due  relation  to  all  tbe  rest.  It  will  have  been  evolved  in  lbs 
conrse  of  doing  its  own  work,  and  it  will  be  neeeeorily  adapted  to  il 
because  the  act  of  working  bas  brought  it  into  being.  Tlicre  will  b«  &>> 
doubt  whether  the  new  cell  governs  the  peculiar  action  of  tbe  lef  I  lil>l< 
finger  in  performing  that  amnaing  conjuring  trick,  or  U,  on  tbs  isiv- 
trary,  connected  with  the  perception  of  orauge-rcd,  because  the  ctU 
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was  actually  diffor«Dliat«cl  (nay  out  of  pro^xisting  neuroglia,  tkoagh 
tJi&t  is  a  hy]>otUctic4l  malKtr  of  «l«tail)  in  Uic  %'ory  act  of  performing 
the  trick  a\  (\\xeMimt.  Thera  vill  be  do  doubt  wli«ttiAr  tho  neir  fibers 
Are  related  lo  the  arithmetical  faculty  or  to  the  Samtkrit  Terb«,  because 
they  were  xotually  ri>ndered  poaaible  as  nerTous  traokH  in  tlie  aot  of 
leonting  decimal  fractiona.  It  is  trae,  wo  may  admit  to  tbo  utmost 
tbe  intense  complexity  of  tlie  existing  brain,  and  tbe  vast  ntimber  of 
it«  elements  inv<Jvcd  in  even  the  simplest  muscular  adjustment  or  the 
flimpint  vi«nnl  perception.  Niibody  focb  tbo  necessity  for  admitting 
tnch  complexity  moru  fully  tb.in  myself.  One  may  allow  wttb  M, 
Rilwt  that  vvvry  act  of  thought  muHt  1>e  coiieeiTcd  ralkvr  aat  a  raalj 
dynamical  tremor,  affecting  a  wide  plexus  of  very  dirento  nerre^lMl 
uents,  than  as  a  iiogle  function  in  a  Hiuglo  cell  or  fiber.  One  may 
acknowledge  that  what  one  ought  really  to  picture  to  one's  self  (at  tbe 
pmeat  stage  of  human  evolution)  i»  not  mo  mueh  the  gvntisiii  of  a  new 
eeD  for  goreming  tlie  Utile  finger,  or  of  a  new  fiber  for  underatand- 
iiig  »  fact  in  dedmal  fractions,  as  the  habituating  an  iminonsc  Mrica  of 
oelk  and  fibers,  perhaps  in  rarions  parts  of  the  brain,  to  tbrill  together 
in  nnison  on  the  occurrence  of  a  single  cue.  But  let  us  thus  purify 
and  dematerialitc  our  conception  an  fur  as  wo  like,  we  must  neverthe- 
less comc!  back  at  last  lo  the  fact  tliut  t-vcrr  gain  impUcji  a  moditiCA- 
tion  in  structure,  and  that  this  modifii?3tiou  iu  structure,  if  it  is  to 
bare  any  functional  meaning  and  value  whatsoever,  most  bo  function- 
ally brought  about. 

That  such  functtonal  modificaltons  are  forever  taking  place  in  all 
of  us  i»  a  mattirr  of  common  oti^rvation,  as  eridenced  by  psychological 
facts.  We  are  always  ocelng  something  which  addH  to  our  total  Htix^k 
of  memories  ;  we  are  always  learning  and  doing  aoniething  now.  Tbe 
VHI  majority  of  these  experiences  are  similar  in  kind  to  those  already 
puaed  through  by  onr  ancestors  ;  they  add  nothing  to  the  inheritance 
of  the  race.  To  use  a  familiar  phnMO  in  a  slightly  new  and  narrower 
aens«,  tliey  do  not  help  to  build  up  "  fctrms  of  thoiiglit "  ;  though  they 
iimT«  phyncal  tracea  on  the  individual,  they  do  not  so  fur  affect  the 
underlying  organization  of  the  brain  as  to  make  the  dcTclopmcnt  of 
afler-braios  somewhat  different  from  previous  ones.  Bui  tlicro  are 
oectain  functional  activities  which  do  tend  so  to  alter  the  development 
of  after-brains  ;  certain  novel  or  suslnined  activities  which  npftarently 
remit  in  lite  production  of  new  correlaled  brain -elements  or  brain- 
connoetions,  hereditarily  Uansinisublo  as  increased  potentialities  of 
■imilar  activity  in  the  offspring.  If  this  is  not  so,  then  there  is  no 
meaning  at  all  in  the  facts  collected  by  Mr.  Ualtoti,  or,  indeed,  for  the 
matter  of  that,  in  ihc  common  facts  of  human  ei]i«rieuce  as  to  heredi- 
tary lmnnnis.iion  of  fu<Tultics  for  acquired  pursuits  of  any  sort.  If 
the  children  of  acrobats  make  the  beet  tumblers,  if  tbe  descendants 
of  mimical  families  make  the  Wn  xingcrs  and  composers,  if  a  gT«at 
tbioker  or  *  great  painter  'a  usually  produced  by  the  coovvrgeneo  of 
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tvo  litiei  of  ihinken  or  utuu,  ibeo  the  genenl  truth  of  this  rrinniifa 
u  iboDduitly  cliar.  ^| 

Sopposuig  niiii  raull  fsnctioitallf  •  prodnnd  modifiratmis  U^l 
■IvsjTB  taldag  pUee,  it  will  bo  obrions  tlut  tbi>y  must  tak«  pi^l 
noft  in  tbv  iDost  diff«raDtisl«4  MCKtiw,  sad  Isut  in  tlie  lout  dlSi^ 
«ntulci].  A  racv  of  faiurtii^  MTigm  will  pafarm  a  certain  niunbv 
of  rovtini:  »ct>,  wtiifh  will  be  for  the  nuMl  pvt  ibc  ume  for  sD  mos- 
bcn  of  tb«  Iribc^  ud  will  remain  pretty  mnch  the  nnia  fram  geam- 
tion  10  feaeniiaa.  In  the  pwticiilar  direcikin  of  hsnting  nid  fidib^ 
tlK  cW«n»«  at  laat  sttaioed  will  be  retj  remarkabk- ;  bat  in  mMt 
otiier  directions  there  will  be  little  exoelleaoe  and  still  \tM  Tariul;. 
On  lite  other  hand,  xa  a  tribo  wfaidi  u  also  made  a  tradinft  and  tiaiv 
gaUng  one  by  the  s«ddenl  of  a  mantlmo  pMiUoB,  a  new  set  of  uthv 
ties  will  be  Bp«cialiy  cuJtirattfd,  and  will  give  rise  to  new  fnncticnl 
modification  id  a  different  direction.  SnppoeB  some  of  the  trib«x  ta 
this  latter  cajM),  to  be  mainly  inland  cnltitaton  and  bonten,  vfaile 
other*  of  the  tribe  arv  mninly  Mtaboard  tiadcrs  or  pirates,  then  eaifc 
of  these  sections  will  tend  tn  develop  certain  xpecial  hereditary  bruii- 
modifications  of  its  ovn.  Bat  if  a  nan  of  the  inland  acvtion  mania 
a  woman  of  the  maritime  section,  or  vtot  vtna,  then  the  oifxpnng  will 
tend  lo  roprodooe  more  or  lesa  the  stiuctnni  peculiaritim  of  butb 
parents.  And  here  cornea  in  an  important  corollary.  For  tlioiiftii. 
under  each  oirfiumatancc*^  the  children  may  none  of  them  fnlly  repr^ 
dues  all  the  brain-j^iua  of  their  father's  line,  nor  ail  the  brain-gaks 
of  their  molfaer's  line,  lh«y  will  yet  on  the  average  reprodnee  a  fair 
share  of  the  former  and  a  fair  share  of  the  talt«r.  Accordinifly,  th«y 
will  flsnally  turn  out,  on  the  whole,  persons  of  higher  getirral  brais' 
power  than  cither  ancestml  Eeriee  ;  they  will  parti^y  unite  the  siroef 
points  of  both. 

It  HCcRUi  to  mc  that  thi^  principle  is  one  of  very  great  importaaefc 
FVom  it  wc  can  deduce  the  conclusion  that  in  any  complex  sod^t; 
many  children  represent  directly  a  convergence  of  two  unlike  lines  of 
descent,  and  indirectly  a  convergence  of  iuDumcrable  unlike  Unvs,  with 
oorrespooding  gain  to  the  specie*.     Two  parents,  posseaaJog  diatioot 
points  of  advantage  of  their  own,  produce  children,  some  of  wbme 
rrcomble  rather  the  one,  and  eomc;  the  other ;  hut  many  of  whom  will 
t  at  IcMt  tend  to  Tcwmble  both  in  llieir  stronger  points^     Of  tioiirfe,  mk 
Emust  ullow  nincb  for  the  idiotyneratU  aa  well  as  for  the  eratia.    TTiit 
ehild  may  fall  below  both  ita  parents  in  most  things ;  that  child  may 
reprodncc  the  weakest  elements  of  both  ;  yonder  otljcr  child  may  pu- 
tain  the  average  or  may  surpaM  thorn  in  cvvrylliing.     Bat,  on  tlw 
kwbolfi,  the  principle  of  convergence  ecem*  to  imply  Ihnt  in  a  fairly 
'eomplex  society  there  will  always  bo  an  average  of  mental  improve- 
ment from  goncraiion  to  generation,  due  to  the  oouslant  intercnsdng 
of  brainn  specially  improved  in  particular  directions.     Thin  improve- 
ment will,  it  need  hardly  be  said,  be  increased  and  favored  by  naiBWl 
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^Bection ;  bat  tt  will  it^cif  form  Ihe  basSx  of  faTOrable  varintionii 
^^pthont  irhi«li  natural  sdeotion  can  do  ootbing.  Il  Bcenis  to  mo  easy 
^K  undentand  how  surviTil  of  tbo  litt«Ht  may  refttiU  in  progress,  start- 
^H^  from  such  famMionftllY- produced  t^aiiiB  :  but  impi)saibli>  to  an- 
^^Bntaod  how  it  could  mtilt  in  progrem  if  il  bad  to  start  from 
^Berfl  aocidontsl  Ktruclural  incrrmiMiUt  due-  to  Mpontan«otiK  variation 
^Bpne. 

^B  Tbas  it  becomes  clear  why  certain  coiintrie«  have  by  nitrrc  ge<k 
^Hrmpbical  portion  neceesarily  produced  certain  high  typea  of  human 
^BtnlligeDce,  while  in  certain  other  countries  the  race  baa  never  pro- 
Hhvsscd  beyond  a  very  low  IotcI.  There  are  place*  tike  Central 
^Bfrica,  where  the  pliyHiciil  conditionit  do  nut  t<-iid  to  produce  any 
^veat  divemity  of  occupation  ;  and  tx-rc  the  getiftral  average  of  intclli* 
^^pooe  doo«  not  teod  to  rise  higli.  On  Iho  other  baud,  there  arc  places 
^Bh)  Gneee,  Italy,  the  West  European  peninsulas  and  islands,  where 
^^BV  physical  conditions  tend  to  differentiate  the  population  into  niany 
^HtoOpSt  agricultural,  mereantilc,  ttea-faring,  mililar;-,  tiaval,  and  profea- 
^Bonal ;  and  here  xhv  general  average  of  tnlelligcncc  tcixts  to  ri»i  very 
^Hgb  indeed.  Of  countc,  one  niniit  allow  much  inllucnee  to  the  timu- 
^Bemcnt  ;  for  every  such  increase  in  differentiation  involves  yet  further 
^■MrHMt  in  the  sequel,  and  brin^  the  eociat  organism,  or  parts  of  it, 
P^rto  contact  with  new  environment*.  The  ^Ef:«4n  is  not  now  of  the 
I  aaine  importance  in  tlii«  rc«pcct  a«  during  the  days  when  coasting 
voyages  from  inland  to  island  wore  the  utnioxt  poKiibto  stretch  of 
^uvigation :  the  MieDoo  aeqnircd  there  lias  wiilcncd  the  splierc  of 
^^^vigation  itself,  first  to  the  entire  Slediterranean,  then  to  the  open 
^Ktlantic,  finally  to  all  the  oceans  of  the  whole  earth.  Uut  in  principle 
^Pk  has  always  seemed  to  me  (as  against  the  really  accidental  view 
'  advocated  by  Mr.  Bagchot)  that  the  "philojsophy  of  history,"  the 
general  Ftream  of  human  devetupnient,  could  lie  truced  thronghont  to 
perfectly  definite  physical  causes  of  this  sort.  Mr.  Bagehot,  basing 
himself  on  the  pure  Darwinian  theory  of  spontaneous  \'arifttions,  be- 
lieved that  the  differences  between  races  of  men  were  due  to  mere 
minute  physical  sports  in  their  nervous  constitution  :  it  a[^ars  to  me 
rather  that  ifaey  are  due  to  t]iu  action  of  a  definite  eDvironmont,  thus 
effecting  a  differentiation  of  circumstances,  and  in  many  eaiK^s  culling 
into  constant  functional  activity  the  highost  existing  faculties  of  the 
raiioas  social  units  in  the  moat  diverse  ways,  ^^'e  may  not  thus 
(though  vicU  pout)  bo  able  to  ac«onnt  for  the  particular  character  and 
geuiufl  of  a  Pericliii,  an  Ariiitotlc,  n  Ilnnniljal,  a  Cwstar,  a  Xcwton,  or 
a  Uoethc  ;  but  wo  can  thus  at  least  account  for  the  general  average  of 
intelligence  which  made  Greece,  or  Carthage,  or  Rome,  or  England, 
Germany,  capable  of  producing  suoh  an  individual,  as  a  slight  vari- 
OD  the  common  type,  duo  to  the  convenience  of  separately  rich 
tnd  varied  line*  of  descent.  The  real  illuminating  point  i«  this — that 
ih  men  do  ariae  from  time  to  time  among  the  most  intelligent  na- 


: 
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tion*,  and  that  tboy  do  not  ariM  smong  the  Au&traliiui  black-feUoirE. 
the  Digger  Indiuu,  or  thv  Andaman -UUiiilvni. 

And  now,  bow  far  can  wo  account  on  these  principles  for  the  «■ 
tatence  of  the  mdividaal  genius?    Well,  here  we  must  begin  by  deai^ 
ling  tbo  ground  of  a  gn.>itt  initial  fallacy.     Gcdiob,  as  a  rnle,  hu  made 
P^uito  too  much  of  iiMtlf.     Having  liad  tlie  field  all  to  itaelf,  it  kn 
ncrer  l>e(!n  tirtrd  of  ilrawiog  a  hard  and  fast  Hm-  Wlwc-cn  itralfuil 
mere  taleuL    >ier«rll>ol«B8,  from  the  iMtychological  point  uf  ricw,  nutli- 
ing  ia  plainer  than  the  fact  that  genioa  differs  from  mere  talent  oalj 
by  the  Twy  slightest  erceas  of  oalnral  gifts  in  a  epeciai  direction. 
Tnie^  that  omaJl  amount  of  superiority  makes  all  the  differenee  in  on 
judgment  of  tiie  fini«lied  work  :  we  ny,  tbia  \t  a  grmt  poem,  while 
Ljtbat  IB  a  prclly  trifle  ;  lbi»  ia  a  grand  wieotifio  gcnenJixatton,  wiiil« 
Ptbat  is  a  paiuaiaklng  piece  of  laboratory  analysis ;  tliia  is  a  nugtui- 
oent  work  of  art,  while  that  is  a  very  creditable  liKlo  bit  of  landscape- 
.  jMiintJng,     But,  in  tbe  brain  and  hands  of  the  perfonner,  what  inf- 
initely minute  atmctural  modifications  must  underlie  these  Beemingly 
vast  differiMtces  of  effect  •     And  even  in  onnwlvcw,  the  critics,  how 
minute  are  IIh)  abades  uf  fueling  which  make  ua  give  the  palm  to  (lit 
nme  work  and  withhold  it  from  tbe  other  I     llow  many  poop]*  are 
Bvally  competent  to  judge  in  any  way  of  the  differences  between  tlua 
^oem  and  that,  between  this  oratorio  and  that,  between  thia  ptctan 
and  that  ?    And  what  is  thiH  but  to  aky  that  the  differoncea  are  in 
tbinnaelT«a  extremely  «mal]  uud  almost  elusive? 

Kov,  in  a  conntry  like  Italy,  say,  where  for  many  ages  many  nun 
hate  continually  painted  pictures  of  the  nymphs  and  the  fatyrs,  or  of 
the  Madonna  and  of  tit.  Sebastian  ;  whcro  little  chapels  have  studded 
tbe  land,  from  age  to  age,  with  votive  tablet*  to  Vi;nu«  Gcnilrix  or  14 
Our  I.«dy  of  tbo  Sea  ;  where  couutleiw  gi'ni- rations  of  workmeo  have 
deootmted  the  wallH  of  Porapoil  or  covered  the  vulgareat  ceilinga  of 
Ftoreoce  and  (lenoa  with  hasty  freecoeia — in  such  a  country  there  ia 
developed  among  all  tbe  people  a  general  high  average  of  artistic  exe- 
cution, utterly  impoasiblo  in  a  oonntry  like  Scotland,  where  tliere  Las 
bartlly  ever  been  any  itidigcnouH  spontaneous  art  at  all  to  speak  of. 
And  when  an  Italian  man  of  an  artistic  family,  having  inborit«d  bvo 
his  ancestora  certain  relatively  high  artistic  endowment*,  marrica  an 
Italian  woman  of  another  artistic  family,  similarly  but  perhaps  some- 
what diSerently  endowed,  there  is  at  Icaat  a  poasibility,  not  to  i>ay  a 
pnihuhilily,  that  their  cliitdixtn,  or  some  or  one  of  them,  will  ilfvelop 
groat  artixlic  power.  True,  we  ran  not  follow  the  tntnute  working  tA 
tbe  rratit :  vre  can  not  aay  why  Paolo  is  an  artist  of  the  highest  typev 
while  Luigi  is  merely  a  fair  colorist,  aud  Gianbattista  i>  a  n:it]tpetablc 
copyist  of  tbo  old  mastera.  lint  at  leaxl  we  can  ray  that  all  thrt* 
arc  p>aint«T)i  after  a  fashion,  in  virlucoflbeir  common  artistic  dcacenti 
and  that  Paolo  !»  a  great  painter  because  he  nnttes  in  lumsclf,  more 
than  either  of  tbe  others,  tbe  respective  merits  of  tbo  two  ancestral 
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ifaiea.     After  all,  we  common  morlaU,  if  w«  practiced  nil  oar  lifetime, 

wold  not  lorn  out  as  ftfiod  a  sketch  as  GiunbitttistA's  finit  wiitcr-color. 

In  the  same  vray,  in  a  Grcvce  irlicro  every  god  liiiil  liiii  tvmplo, 

erery  temple  its  slatitr-,  cvvry  boiis«  its  shriiw,  mid  «v«ry  Khriiie  its 

little  doitioD — in  It  Groove  wberv  niarhle  was  what  brick  h  iti  London, 

and  where  artiittii]  stonc-cutlers  were  as  common  aa  carpentere  b«re — 

v«  ejin  ttndertitand  why  a  PhidiAs  was  a  possible  product,  and  why  a 

Pfaidias-admirinff  pnblic  was  a  foregone  Ponclimiun.     So,  Imo,  we  can 

tmdentand  wby  among  oiin<clvt.-s  «u  many  artistit  nboiild  <:ome  from 

the  only  real  native  aohools  of  d«oorativv  bandtcraft — the  workshops 

of  Btnningliam,  XanehnK-T,  and  London.     ^Ve  can  eee  wby  musical 

ulont  should  ariie  most  in  Germany  and  Italy,  or  among  the  Jews, 

or  in  oor  own  ease  among  the  Welsli  and  in  the  cathedral  towns.    We 

can  see  why  a  Watt  is  not  bom  in  tbe  Tyrol ;  wby  a  Scc)>b<rnitun  do<>« 

Dot  come  from  I>olgctly;  why  America  produces  more  Edisons,  and 

Bella,  and  Moracs,  and  Fultonx  tlian  >«1k'  prnduoes  Sobillers,  or  Moxarts, 

orHidiftel  Angclos.     I'he  conv<^rgi'nooj(  wbicb  go  to  produce  a  great 

toaelkanioiaQ  are  more  fre<|uent  in  oountncs  wbero  mecbanica  are  much 

practiced  than  they  are  in  the  Western  llebridea  or  in  the  Uritieb  West 

lodiea.    The  Quakers  do  not  turn  out  many  great  generals,  and  the 

Idog)  of  Dahomey  arc  not  likely  to  beget  distinguished  {iliilanCbropists. 

Of  eonrsc,  there  are  some  hanl  cases  to  understand — hard  for  tho 

mcnt  port,  X  beliere,  becaaw  wc  do  not  know  enough  about  the  vart- 

ntu  convergent  Itnea  which  have  gone  to  produce  the  particular  phe- 

aMMDon.     Here  and  there,  a  great  man  aeeina  to  apring  suddenly  and 

naexpeetedly  from  the  dead  level  of  absolute  roediocrity.     Itut  then, 

we  do  not  know  bow  much  mediocrity  in  different  lines  may  have 

gone  to  make  up  his  complex  individuality  ;  and  wo  do  not  know  how 

iBiich  of  what  ■wmx  mediocrity  may  really  have  Ix-on  fairly  high  taU 

em.    So  many  men  are  never  disrovcrcd,     I^  me  tak<t  a  few  slight 

eumpl«s  from  our  own  time,  which  may  help  to  illustrate  the  slight- 

iMssof  theehsnces  that  make  all  the  dilTiTcnn;  in  our  superficial  Judg- 

nnita  i  and,  if  I  lake  them  from  very  recint  eases,  I  think  the  readera 

of "  Mind  "  will  n<it  misimderstand  my  object ;  for  it  is  almost  im]>os- 

wble  to  recover  the  facts  from  remoter  periods. 

Carlylc,  in  8]>ite  of  liia  uplecn,  was  no  bad  judge  of  intelligence  ; 
ud  Cartyle  thoaght  Erasmus  Darwin,  the  y<iunger,  an  abler  man  than 
lus brother  Charles, the  author  of  "The  Origin  of  SpecicJ)."  Probably 
ubody  else  would  agree  with  Carlyle  ;  people  seldom  do  ;  but  at  any 
nt«  it  b  clear  lliat  Erasmus  Darwin  must  have  been  a  man  very  high 
_>bcve  the  avemge  in  intellect,  doubtless  inheriting  the  Kame  general 
cic«  which  are  inherent  in  the  whole  of  that  diminguished  fam- 
Yet,if  it  bad  not  been  for  his  brother,  probably  the  world  at 
Urge  would  never  have  beanl  of  him.  Again,  supposing  tie  bad  had 
ne  broifaer,  but  had  married  and  had  children,  all  of  whom  achieved 
f,  wo  inigbt  have  inquired  in  vain  whence  theM  children  came 
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by  thvir  ability.     Once  more,  Uke  Charles  Darwin  binutclf.     Jin  wat 

ntearlj  if  not  <)uite  fiftr  before  b«  pubtiebed  '"The  Origin  of  SpeoM.* 

'  It  was  a  mere  chance  tb»t  with  his  feeble  bealtli  he  lived  on  to  onm- 

plete  that  grral  irork.    Sappovo  be  ,bad  died  at  forty,  how  would  h 

kjiavo  bocn  rcincmbor«d  ?    Cldefly  a»  the  aoUior  of  a  clever  book  of 

I  Mientifiii  tnvcU,  and  of  a  monograph  on  tbv  fosnU  aooTR-bantaclM.  In 

a  world  of  lEitob  mere  aocidcnta  as  tii«ite,  wbo  shall  say  tbat  on  apF>^ 

eutly  negative  instance  proves  anyltiing  ? 

Take  another  and  somewhat  iliBerent  case — the  Tennyson  famQf. 
IIeT«  we  have  three  brothera,  all  with  more  or  leai  poetical  tempen- 
ment.  and  all  mnrked  by  much  the  namo  minute  pccultarities  in  cast  of 
thought  and  turn  of  exprt-wioii.  Only  two,  however.  I  believe,  ban 
tAobliabed  or  at  least  hare  acknowUvI^ed  their  vervea  ;  and  of  tbcM 
Rwo  alone — Alfred  Tennyaon  and  Charles  Tennyson  TumtT — bw  ow 
a  right  to  speak  publicly.  When  the  "  Poems  by  Two  Brothers  "  ap- 
peared, who  conld  have  vaid  which  of  tbo  two  waa  destined  to  (an 
out  a  great  poet  ?  And  in  tlio  after-event,  who  can  any  what  titda 
difFereuc(!  of  circamatance*  may  have  madti  tbo  Ofie  into  a  clcTgymia 
and  the  other  into  a  professional  vcrsiiier?  If  Char  lea  Turner  luai 
ooltivated  his  muse  aa  assiduously  as  the  laureate,  would  be  have  pro- 
duced eqnal  results  ?  What  little  twist  set  the  one,  with  'I'ennysonian 
love  of  fonn  carried  to  the  length  of  a  paaeion,  upon  the  writing  of 
exquisite  nonnelN  alone,  while  it  fet  tlie  other  npon  "In  Uemori- 
am."  and  "  Mand,"  and  "  llic  Princew,"  and  the  "  Morte  d'Arthur"  » 
Wliat  little  extra  encourage ini-nt  on  tbe  part  of  a  reviewer  may  hare 
impelled  the  more  successful  poet  to  fresh  efforts  ;  what  protcaaionftl 
dinracttons  or  religions  scruples  may  have  held  back  the  less  illwtri- 
ous  parson  ?  And  yet,  who  can  read  Charice  Tennyson  Turner^  em- 
|inets  without  feeling  that  though  the  idiofynrraHt  is  not  exactly  tlw 
^feame,  the  rr(T«i>itM;lf  iit.it  bottom  idtTitical?  Compare  the  BDnnrU 
witJi  the  work  of  any  one  among  the  imitators — the  men  who  "bB 
can  ral»e  the  flower  now,  for  all  have  got  the  seed,"  and  what  a  dif- 
fcreoeo!  Tbo  imitator  is  all  servile  copyism  in  form,  with  no  real 
underlying  identity  of  matter ;  the  brother  la  only  half  a  Tenn^itea 
in  mere  externals,  but  is  still  own  brother  in  the  mo«t  intimato  Inint 
of  thought  and  feeling. 

After  such  cases  as  these,  do  we  need  any  explanation  of  the  end* 
den  apparition  of  a  Cnrlylci  a  Bums,  a  Shakespeare,  a  Dickens,  from 
out  tbo  ranks  of  the  people  themselves  ?  To  me  it  Mx^ms  not.  An 
tlier«  not  pilhinesa  and  stentneas  and  ability  enough  in  the  Lowiaad 
peasantry  to  account  for  the  occasional  production,  out  of  tbouModt 
of  casts  at  the  dice,  of  such  a  convergenoo  as  that  which  gave  Bsths 
old  man  at  Ecclefcchan  who  "  had  sic  names  for  thing*  and  bodI«a," 
and  bis  two  able  nons,  of  whom  the  more  strangely  compounded  w*t 
Thomas  Catlyle  ?  Is  there  not  in  another  type  of  Scotch  peaBiil 
enough  of  pathos  and  literary  i>owcr  and  l/onAomii  to  aceoonl  for  an 
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leoMtooal  convvrgooce  which  will  give  lu  cither  the  old  popuIar-Bong- 
rriteiv,  or  Boms  bimHclf,  or  on  a  sligliUy  lower  lerel  such  a  woman 
isJaoct  Flnmilton?  Again,  iho  case  of  DtckonH  look*  at  firat  sight 
lomowhst  more  difficult  ;  bat  then  one  may  renieiuber  that,  lut  far  u 
[•tuirml  mentaJ  power  went,  Dick«na  was  nowhere.  He  waa  a  pars  I 
ntim  in  a  special  and  very  rattrictcd  line ;  be  poss^sMd  a  peculiar 
Tftonlty  for  describing  qiic«r  and  original  ptMjple  in  a  queer  and  origi- 
lal  way.  DouMIgm  thb  faculty  n-a.H  in  tiim  no  fully  dorelopvd  that 
it  KM«  to  tlw  rank  of  geniuii  in  ita  own  line  ;  but  tlio  line  wa«  by  »o 
means  an  exaltod  one.  In  sacli  a  case,  who  mn  say  what  quaint  little 
combination!)  of  ordinary  elements  went  to  make  np  the  power  that 
unufted  and  delighted  us  so  much  1  Are  there  not  thoaitands  of 
people  in  our  mtdst  who  poisi.'<f<  juHt  thi<  iinmo  fneuhy  in  a  less  de- 
free — people  who,  without  depth  or  hrilltanoy  in  other  rvjtpectH,  can 
tiiM  a  laugb,  by  their  clever  caricaturea  of  the  habits  and  conversa- 
tkin  of  their  friends  ?  llirow  in  the  mereai  side<twi>tt  of  comical  ex- 
Sggmttion  and  a  grain  of  plot-forming  capacity  into  such  a  racotUeur, 
ud  yoa  get  the  framework  for  tho  genius  of  Dickens.  Of  genius  of 
tlurt  sort,  indeed,  more  than  of  any  other,  one  may  fairly  say  that  tt 
differs  only  by  a  hair's  breadth  from  humorous  mediocrity.  It  is 
etberwiM,  I  believe,  with  really  deep  pbilo-iophical  or  scientific  power. 
Onsp,  insight,  luminoufuess,  breadth  ;  the  capacity  for  dealing  with 
Ike  abatract  ideas  of  mathematics,  of  logic,  of  metaphysics  ;  the  power 
of  seeing  or  fomotating  great  gencralix.'ktions — tlipxc  things,  if  I  read 
ths  lives  of  tliinkera  aright,  come  only  from  a  i^oiivcrgetice  of  ahio  and 
powerful  atockfl.  It  takes  three  generations,  they  nay,  to  make  a  gcn- 
tlsnsB  ;  Burely  it  takes  many  generations  of  trained  intelUgenec  on 
hath  aides  to  make  a  philosopher. 

At  the  same  time,  it  muict  bo  remembered  that  a  convergence  even 
of  two  modiocro  strains  may  produoe  comparatively  high  results,  pro- 
vided the  endowments  of  the  two  strains  bo  complemontary  or  supple- 
■BKvy  to  one  another.  To  this  cause  may  perhnpri  be  aitribiited  tho 
Ibcnl  high  level  nf  intelligence  displayed  by  half-breeds — even  hnlf- 
tnads  with  a  lower  noa.  I  have  already  alluded  to  the  intellectual 
■fsriority  of  mulittocR,  a  largo  proportion  of  whom  appear  to  me 
(ud  to  some  other  observers)  considerably  above  the  average  of  either 
Baropoana  or  negroes.  And  tliis  is  not  surprising  when  we  recollect 
^  the  negro  brain,  though  relatively  inferior,  mn«t  almost  neces- 
Mfily  be  highly  cultivated  in  some  particular  directions,  where  the 
EBrapean  brain  i«  comparatively  deficient.  If,  then,  a  mulatto  child 
Uarit«  in  fair  tlcprcc?  the  quick  perceptive  faculties  and  intuitions  of 
U*  mother,  and  the  higher  reasoning  faculties  and  forethought  of  bis 
fithor,  I>e  la  likely  on  the  average  to  be  bolter  equipped  in  inherited 
potentialities  than  either."    Similarly,  one  may  take  it  for  granted 

*  Daraln  hat  •omewhi-r*  noted  Ihai  hklf.brwda  vith  Inwor  nn*  ipppsr  tc  be  on  iha 
oRm  tDotall;  knfortor  lo  «H)wr  paivat  lam ;  ood  be  htx  Baggtxud  tlui  (bit  tnfcnoril; 
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that  each  grcst  EQroj>Gan  nationality  has  some  etronff  points  mi 
equally  ithared  by  thu  oth«ra  ;  and  tt  t*  a  trit«  obwrvmtioa  that  tour 
tuamagCM  l>otw«(!ii  m«mbvr«  of  such  oationalitics  tend  to  produce  u 
tmnsuaUy  high  lerel  of  general  inteUi^mee.  lu  Ireland,  Uw  mixed 
French  families,  sprunj;  from  intcnnarriagea  willi  refugees,  have  \aa^ 
been  oottced  in  thia  respect ;  at  Norwich  and  throaghout  the  eartcn 
oounties,  the  mixed  desoondanla  of  the  ilngucnota  (uicb  as  the  Mu- 
tincjtaH  anil  othcr»)  have  been  (rqitiilly  diKlingiiighed.  Perhaps  un« 
might  t;vtH  point  out  an  cicoepliDiiiil  amount  of  iutcllectunl  power  a 
the  more  mixed  Celtic  aad  Teutonic  regions  of  Britain — the  bofilfT- 
hinds  of  the  two  racee— notably  at  Aberdeen  and  in  Devonnhiru.  Bol 
the  moat  remarkable  and  leaet  dubiona  instance  ia  that  of  the  nux«l 
offspring  of  J«W8  aad  Christiana.  Hero  we  Ktart  with  a  pure  raice  of 
UDuanal  iut«U«otual  vigor  and  power,  the  Jewa  long  thrown  by  cironih 
atanoes  into  an  environment  whkfa  baa  brought  out  many  of  their 
faculties  in  a  very  high  degree.  They  are  the  oldest  eivilixed  na 
now  remaining  on  the  earth  ;  they  are  artistic,  mnsieal,  literary,  ex- 
ceptionally )>liiloM>phie,  and  hvroditarily  cultivatMl.  Kven  by  matriagi 
among  themxelvea  thny  naturally  prcKlqoo  a  T<>ry  Urg<^  proportion  o( 
remarkable  men.  But  wlien  they  marry  ont  with  Chrixtian  womof 
in  other  words,  with  women  of  the  European  rate — ih<-  «iH'oial  Aryaa 
traita  eeem  l«  blend  with  the  i>emitic  in  a  very  notable  and  powerfoi 
mixtures  I  have  not  space  to  gire  illtutrntioiia,  bat  the  list  that  cat 
bo  compiled  of  diKtingutshed  perMonaof  hnlf-Jc wish  blood  isKKnetbiaj 
oiinjily  i-xlraordiitary,  espeeially  when  one  rcmembera  iho  oompai>- 
tively  small  sum-total  of  such  intermarriages.  Indeed,  the  difficulty 
would  probably  be  to  find  a  single  person  of  mixed  Jowiab  race  wbo 

'  vaa  not  at  least  above  the  average  in  inti.4lcct  and  in  plasticity  of 
thought. 

Finally,  it  aecms  to  me  that  unless  we  aecept  the  view  here  ooii- 
tended  for,  tliat  all  incrementa  of  brain-power  arc  functionally  pro- 
duced, the  whole  history  of  human  development  ought  to  preaent  the 
appearance  of  a  continuous  chaos.  Granted  thi*  principle,  wi>  oau 
unit<-nitaiid  why  a  Phidiaii  appeared  in  Greece,  a  RalTaclle  in  Italy,  ■ 
Watt  in  Britain  ;  without  it,  wo  can  not  understand  why  tbcy  shonlil 
not  all  have  appeared  in  Iceland  or  in  New  Guinea  just  as  weD.    U 

'  mer«  phyncal  ciroumBtances  affecting  germa  and  spcrm-vella  can  pfO- 

lany  be  <lun  to  firemlon  lo  an  •irt!»r  «nil  Mill  mow  nvaeo  trpr  ol  bUBsnlt^,    Wlltart 

dproilnj;  kq;  opinion  <«  tbo  (lurnlon  of  ttet  I*  drfioalo  odp  to  dMidpjL  I  lumf  UMtb* 

cxplanuloa  flu  rooT«  timplv  :  doiucI;'.  that  u  morala  ire  a  (iiniiiM*liv*4v  iretnl  uri 

LwuUfale  M^fokldnn  rrfn  in  l)io  bnt  and  highest,  Ifacit  Ju  Bti  crvp  <tp  la  il>*  luIf.WDe'; 

[aad  llw  unioo  af  rcUtlnlf  htgti  Eunpcan  intuIlii^tBce  otia  nteilnjy  L>w  »Mngo  sH^ 

iinp;  «trf1f  produce  what  uxaa  at  Icut  to  be  a  Torjr  tmilal  aad  dIalMtical  natorcL    Anil 

[  tbpi*  cos  tw  oMhlos  *«r>D  la  anjr  Mn^  llian  (ucli  sbannnal  pnxliicU  u(  imr  own  ifi^ 

I  hMbn  M  Pnn  the  nontcnr,  w  aa  tbo  maa  Thonaitwm  who  aUBinptcd  la  hltxr  iqi  a» 

AiImkIc  tttamer  b^  a  piece  of  ifmoHt  (iock-««r)(  tot  ibe  «ako  et  otitalaloi  Uw  la^ 
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laoe  mirscDloas  and  r«a11;  nncaased  new  doTcIopinfiDtfl  of  straotnra 
ind  fnnctioD— cKn  nuike  r  gcniiiH  spring  frnm  nobvdifw;,  anil  a  pIiUo»o- 
itiCT  prow  nl  (in«  Itwp  out  o(  two  comiaon  stnins,  of  the  earth,  earthy 
—then  vrci  cjui  nee  uo  rvaaon  vhj  there  shoald  not  be  great  familieti, 
mat  epochs,  great  outbursu  in  anj-  one  place  as  veil  aa  another. 
Bat  \t  sill  inoremeoM  are  functionally  acquirod,  then  wo  can  itndontand 
vhy  thia  environment  produces  races  of  wulptoni,  that  environment 
liues  of  pofits,  yoodcT  enTironment  raccH  of  Iraiieni,  or  lliinkers,  or 
mdien,  or  mechanician*.  Tlie  fint  h}'pothe^  is  one  that  throws  uo 
li^t  at  all  upon  any  of  the  fact^  ;  the  second  hypothesis  is  one  that 
IxpUiiw  them  all  with  transpsreDt  lucidity. — JtftndL 


-•••- 


fiTIENNE  GEOFFROT  SAINT-IIILAIRE. 

rUE  name  of  friBirxB  Oeoffrot  SAiNT-HtuiHK  18  most  inti- 
mately aiuodated  with  the  eatablighment  of  the  doctrine  of  the 
tnity  of  the  organic  plan  of  the  animal  kinji^doni.  This  great  natu- 
ralist was  bom  at  £tampes,  Franc«,  April  15,  1773,  and  died  in  Paris, 
June  9, 1&44.  Uo  camo  of  on  hoaorable  family,  of  only  a  moderate  1 
Enrtane,  another  branch  of  which  had  given  three  membcni  to  tha 
Academy  of  Suiences.  His  father,  Jean  (i^rard  Oeoffroy,  an  attorney 
ind  mo^atrate,  designed  him  for  the  ecclesiastical  profession.  Sor 
ifter  haring  taken  his  primary  studies  at  home,  be  obtained  a  bunar- 
ilip  in  the  ooUogo  of  Navarro,  and,  about  ITSl^  a  oaoonry  and  a  beao'  { 
Ice  at  fitainpoa.  Ererylfaing  thus  promised  well  for  his  ecclcsiastJeal 
idvancement ;  but  he  felt  drawn  toward  the  natural  sciences  by  an 
isrcvintible  taste,  which  the  eiperimental  lessons  in  physics  of  Itrisson 
had  contributed  to  develop.  On  leaving  the  college,  ho  asked  per- 
■iMUon  of  his  fatltcr  to  ri.>main  in  Paris,  to  attend  the  courses  of  the 
Coiiige  tfe  FVanee  and  the  Jardin  dot  J^antf*.  The  fatlier  eonnented, 
and  towsn)  the  end  of  1790  the  young  man  became  a  bachclor-in-law. 
Uo  went  no  fnrtiicr  iu  this  profeseioD,  bat  sought  in  medicine  a  calling 
Bum  oongenial  to  bis  tastes,  without  remaining  faithful  to  that.  Ue 
Mitesad  the  college  of  Cardinal-Lemoine  as  a  ptnsionnaire,  where  be 
attracted  the  nolioo  of  Lhomond  and  HaQy,  who  were  teacbiu)*  there. 
Danbenlon,  whose  lectures  in  the  Jardin  lUt  /Vanfeshe  vasattending, 
Kmarkod  faim  among  his  pupils,  inrited  him  to  his  housA,  charged  him 
■ri|b  rtiramissions  relative  to  the  leotarea,  and  intrusted  to  him  the 
^Ifcrminalion  of  some  of  the  objects  in  the  OollcoUons  of  the  Jar<Un. 

The  French  Revolntion  wai  now  (1792)  raging  furiously,  and  all 
ifeasor*  in  the  college  were  amMted  on  tho  13th  of  Aogust  fur 

latne  of  being  priests.     UatVy  was  released  on  the  next  day,^ 
the  most  active  exertions  of   Qeoffroy,  and  Lhomond  waa 
by  one  of  his  former  pupile.  llie  other  priests  were  detained 
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in  Ihi)  priaon  of  Saint-Finnin,  n«ar  Geoffroy's  residence ;  and  be, « 
Um  £d  of  September,  getting  aocen  to  the  prison  tinder  a  disgvi*^ 
signified  to  tbem  tbat  be  intended  to  help  tbem  escape.  "  Nu,"  nA 
the  Abb£  de  Keranran,  "we  wUl  not  leav«  oar  brpihren,  for  ikW 
would  only  inakv  ihoir  dcstmction  mont  certain."  GtoSroy,  faowcnr, 
got  a  Uuldvr,  Biid  took  it  aftvr  nightfall  t4>  iLu  oorovr  of  the  pnno- 
I  wall  wbich  lio  liad  <)«8igiiat«d,  and  «rait«d  for  eight  hour*  befon  the 
first  priest  appeared.  One  of  tiie  prwrners  bort  his  foot  iu  jumjiiiig, 
and  our  hero  carried  him  in  his  anns  to  a  ucigbboriug  yard.  Twdie 
of  tbe  priests  had  been  rescued,  when  one  of  tlie  guards  firod  a  itm. 
the  shot  from  which  vent  through  GeofFroy's  clothe*,  aad  aroused  bin 
I  to  tbo  fact,  which  hv  had  not  noticcxl,  that  tbo  sun  had  risen.  Hr 
^tfaen  returned  homv ;  but,  ihougli  be  liad  arranged  to  meet  tbi:  [rri««U 
afterward,  be  was  not  dMliiicd  to  see  tlicm  again  ;  and,  wbL-n  hi-  wenl 
to  the  ^pointed  rendesroos,  be  found  hinueif  alone.  Eshanated  by  Iw 
•Sorts,  Gooffroy  hurried  home  to  £tanipes,  where  he  fell  dangeroody 
I  ill,but  washronght  hKV  to  health  under  the  mluhrious  inflaenooof  tb* 
'  fresb  country  air.  HaQy's  lottcn  to  him  at  Uits  time  altvHt  the  aSrc- 
tioQ  which  existed  between  the  master  and  bis  pnpiL  In  uno  uf  than 
the  great  mineralogist  wrote  (October  G,  1792) :  "  Your  letter  rearhol 
m«  just  M  I  was  going  out  to  dinner ;  it  w.is  like  a  delicate  deaert, 
of  which  I  imtiiediute)y  gUTc  u  part  to  M.  I.bomond  ;  we  were  n«nr 
BO  happy  at  the  table  except  when  yon  were  really  with  us  **— aitd 
then  be  adviseB  GeuCTroy  tu  suspend  for  a  while,  for  tbe  salce  of  tbr 
restoration  of  bis  hoallh,  the  hard  sttidy  of  crystallography,  and  attach 
himself  to  plants,  "which  present  themselves  under  a  more  graccfnl 
mien  and  speak  a  more  intetligiblo  language.  A  couno  in  botany  if 
all  pure  hygiene."  GeoSroy  remiaml  his  Htudies  in  Paris  in  Norem- 
ber,  and  in  Slari-h  fdiowiiig,  at  the  request  of  Danbenton  and  on  ti* 
Domination  of  Bemardin  de  Saint-Ilerre,  ho  was  appointed  sub-keejwi 
■nd  BBsistant  demonstrator  in  tbe  Xatnral  History  cabinet  of  th*'  Jar- 
^ia  de9  PUintfs,  On  the  reorganization  of  the  Jardin  de»  Ptanta  m 
the  MuseuTn  of  Xaturul  History,  in  June,  1703,  he  was  named  to  iho 
chMr  of  ZoiJlogy  of  Vertebrated  Animals.  Ho  hesitated  to  accefS 
the  position  because  his  studies  had  be«n  in  niioeralogy,  hut  Uaabcntoo 
pcmuMled  bim  to  do  so.  Immediately  after  hts  installation,  be  began 
till!  foundation  of  the  menagerie  of  tbe  Jardin  de*  J'Umles,  br^tianiag 
wilb  three  itinerant  collections  of  animals  tbat  had  been  confiscated 
by  tbe  police  and  taken  to  the  mnseum.  Of  what  he  acconiplislied  in 
this  department  he  has  written  :  "  When  I  began  to  direct  my  vtnditf 
to  the  natural  history  of  animals,  that  K-ience  lioil  not  been  i-nci'nrafte^ 
at  Paris.  Il  hud  never  Iieen  made  a  brnneh  of  iustinetion,  and  I  diJ 
not  expect  tbat  I  slioold  xbortly  be  made  the  first  one  to  treat  il  in  ■ 
public  course.  Eslablisbcd  in  the  year  U  ( 1709-04)  as  Professor  of  il» 
Xntoral  History  of  Mammalia  and  Birds,  I  became  also  an  iidministraliif 
ill  the  museums  of  llu'  coUvotious  of  tliese  olasites.     Thorn  nrre  (litn 
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ly  n  few  qiudnipedB  in  the  national  eolleotioD.  My  duty  ma  to  try 
to  inorease  the  namlMr.  I  ent«r«d  into  correspODdence  with  the  prin- 
cipal naturalists,  I  was  powerfolly  eeco»d«d  by  thoir  xnal,  and  tbo  col- 
lection of  viviparous  qakdnpcd*  or  mammaU  i»  now  the  riirlicst  of 
that  class  in  cxintence.  I  have  likewise  gmally  enrichtid  tlie  collection 
of  birds.  Finally,  I  have  made  the  collections  useful  to  young  natu- 
ralista  by  making  rigoroos  determinations  of  the  animals  intrusted  to 
my  administration." 

The  eouTse  was  o]>cn«d  in  Uay,  1T1U,  and  in  Utc  following  Decem- 
ber UeoSroy  road  to  tho  Society  of  Natural  Hialory  an  casay  on  tho 
aye-ayo,  in  the  iotroductioo  to  whioh,  crlticiiting  the  TtewM  of  Bonnet 
on  tho  scale  of  b«ing«,  he  ettnoked  a  theory  that  was  but  slightly  dif> 
fcrcnt  from  the  one  which  he  himaelf  afterward  adopted. 

lu  1705  the  Abb£  Tessier  had  found  in  Normandy  a  youth  who 
waa  strongly  interested  in  nataral  history,  and  gave  an  account  of  him 
to  tieoffroy,  to  which  the  yoiin^  man  added  a  commnnication  describ- 
inf;  some  of  bia  rcwjiin'hrs.  Gcoffroy  wrote  ba<!k  to  the  youth :  "  Come 
to  Paris  without  delay  ;  come,  aasume  the  plaec  of  another  Unnmus, 
■Dd  become  aootheir  founder  of  natural  hiatory."  The  youth  came, 
and  thus  waa  opened  the  cArocr  of  the  illustrious  Georges  Cuvier.  He 
and  QeoSraj  became  fast  fricndfs  nnd  together  composed  five  mem- 
oirs, of  which  one,  on  tho  cIoAxificatiun  of  ranmmalia,  contained  tho 
theory  of  tho  subordination  of  characters,  fundamental  to  CuTier'a 
syatom.  In  *  memoir  on  tho  Makis.  or  MadagsecAr  monkeys,  pub- 
I^ted  a  year  afbenrard  by  GeoSroy  alone,  appears  the  principle  of 
unity  of  compoatton,  to  which  the  author  afterward  related  all  com- 
parative anatomy.  The  minds  of  tlie  two  friendn  had  already  begun 
to  diverge  toward  opposite  syittema. 

lo  1788  Cuvier  and  Cleoffroy  Saint-Hiiaire  were  invited  to  accompa- 
M  Bonaparte  on  his  expedition  to  Kgypt.  Cuvier  declined,  Geoffroy 
^■tt.  There  be  was  one  of  the  metnbera  of  tho  scientific  commission 
tEat  eipliired  the  Delta,  and  of  the  Commiwion  of  Seven  for  the  or- 
ganization of  the  InHtitute  of  Egypt,  which  diittlngtiiKhcd  itaetf  by  ita 
archaiological  labors.  Ho  made  in  succession  journeys  through  the 
b|ta,  to  Upper  Kgypt,  and  to  the  I<ed  Sea.  After  his  return  from 
^Oataraotfl,  at  the  end  of  1790,  he  established  himself  at  Buez,  and 
hegisn  a  collection  of  the  fishes  of  the  Red  Sea. 

Oo  the  evacuation  of  F.gypt  by  the  French,  the  scientific  party 
wen  oonfincxl  to  Alexundria,  where,  amid  all  the  perils  of  the  siegt^ 
Gcoffroy  continued  bis  gcieutifin  i n  vest i gal  ions  and  his  examinations  of ' 
Uhi  electrical  fishes  of  the  Nile.     When  the  city  was  given  up,  uo  res- 
^■Itioa  was  made  of  the  collections,  but  GeoSroy  managed  to  save 
Km.     General  IlntehinKon  demanded  a  strict  execution  of  the  terms 
of  snrrender,  and  sent  Hamilton  to  enforce  them  upon  Geoffrey's 
^farares.     "  No,"  said  fii-offroy,  "  we  shall  not  o1>ey  lh<!  orders  ;  youTj 
Pny^CBn  not  get  inhere  for  two  days  :  we  will  take  that  time  to  bom' 
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oar  cabioeta,  and  tbeD  you  can  do  wttli  our  ponrans  u  joa  plent. 

Yes,"  ho  added,  co  the  asUmbbed  officer,  "  wo  rLjiII  do  it.    Toa  m 

\  xoeluDg  for  fam«.     D«p«nd  apon  it,  history  will  giro  it  to  you,  \<a 

'  70a  alto  will  havo  bornvd  an  Alexandrian  library ."    These  bold  wordi 

'  -were  rc]>ort«d  to  HutchiiMOO,  «nd  be  rcsciodod  tbo  order  for  seiziof 

the  collections. 

Betuminjf  to  France  in  1803  with  the  magnifiocnt  toalogical  atnl 
BoAtomical  collections  thus  literally  saved  from  the  fire,  Geoffrwy  pro- 
Oseded  lo  cliuuify  them  and  prepare  the  de-tcriplion  of  them  for  tbe 
grand  work  on  tlie  oxpodition  to  Kgypt,  and  began  the  series  of  mono- 
graphu  thut  aervml  an  tbe  point  of  dvparturo  and  as  Ettpporia  for  hii 
JiTSletnof  nalaral  pkiloaopfay.  He  waa  already  outlining  fats  tboorr 
of  unity  of  composition,  in  memoirs  which,  aside  from  novelty  aai 
elevBlion  of  ideas,  contained,  according  to  Cavier,  "facts  very  ciirlovt 
and  genorally  iwv,  and  added  much  to  tbe  knowledge  of  oaturabcu 
and  anatomitta  on  tbe  int«rior  organiiatioii  of  fiabtv."  Those  memoln 
'  seoiired  the  anthor's  admission  to  the  Academy  erf  Sciences  in  Seplen- 
ber,  1807. 

In  1806  Geoffroy  Saint-Bilaire  was  charged  with  a  scientifie  missioD 

lo  Portngal,  tlicn  occupied  by  a  French  army  under  Jonot.    lie  wa* 

,  cxpoaed  to  many  perils  in  |>.i.tHing  through  Sgiain,  whc-rc  the  pe<ipk 

'  were  reMive  against  the  French  iuraaion,  and  vaa  held  a  pn>nnrr  for 

I  seTera!  months  at  Merida.    lie  nsed  his  influence  with  Junot,  an  eld 

oomrade  of  bis  in  Egypt,  to  make  the  condition  of  tbe  PortugaoM 

more  eaay  under  militiu-y  rule,  and  took  away  from  the  country  many 

C4iit«s  of  mineralogical  specimens,  plantu,  and  animals,  including  Bn* 

xiliau  ones,  but  in  turn  enriched  the  muaeum  al  Lisbon  with  DTals- 

ablc  cabinet  of  minerals  from  Paris,  and  set  in  order  tbe  eolleetioiu 

there,  which  had  hitherto  be«n  only  the  object  of  an  on  intelligent  m 

riosity ;  and,  by  bis  taet  and  reputation  for  a  gcneml  benerolent  di<- 

position,  he  managed  to  keep  what  be  lutd  acquired  from  Portnj^ 

when  the  French  were  obliged  to  gire  up  everytliing  ebe  tbey  had 

taken  from  foreign  nations. 

In  1809  Geoffroy  was  appointed  Professor  of  Zo«!ogy  in  tbe  Fa^ 
ally  of  Sciences  at  Pari*,  and  toward  tho  end  of  tbe  ye«r  he  began  a 
course  of  instruction  which  was  destined  to  have  a  great  inUucare 
upon  bis  hcarcni  and  on  himsclF.  *'  From  thl»  moment,"  siiys  M.  On* 
mas,  "his  thought,  auiitainc<l  by  the  respectful  attention  of  distts- 
gnished  pnpils,  and  particularly  by  their  philosophical  stndiee,  spranjt 
more  freely  into  the  fields  of  abstraction,  and  succeeded  in  fixing  ibiw 
laws  of  organization  to  which  his  nnmc  will  continue  to  bu  alwsfit  st- 
tnclied,  and  which  he  bad  long  perceived.  Till  then  anatomical  riM 
losophy,  as  he  conceived  it,  Itad  no  existence ;  it  was  with  us  and  pi^ 
\  n  that  he  founded  that  doctrine,  endeavoring  every  year  to  ovaoDOK 
new  difiicnltie:*,  fortifying  his  000 victiona  with  new  proofs,  and  cm- 
firming  liimself  in  hU  views  by  their  aaoeeas,  even  while  they  were  yK 
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;*  9idciwa»  in  181S,  and  th^  disasters  of  the  conntry  in  IS13-']4, 
intemipMd  hb  Bcjcnlififl  worlt.  In  IH15  he  was  choseu  a  repntBenUtivfl 
bj'  thn  victors  of  £lampo«,  and  performed  the  fonctiona  of  bis  office 
with  credit,  till  thp  It^^tonitioii  put  aii  end  to  tbem.  Restored  to  sci- 
ence, he  eximanded  bis  Myatem  in  a  work  cjitlllvd  "  Pliiloeophio  Ana- 
tomiqao  "  {"  Anntomicnl  Philosophy  "),  the  first  volume  of  u-hic-h,  treat- 
ing of  the  rcapiratory  organs  and  skeletons  of  vertebrates,  appeared  in 
1818.  The  neoond  volume,  devoted  to  researches  on  hnnian  luonstroai- 
tie«,  was  pabllshed  in  X^'i'i.  Tbo  dominimt  fcnttirv  of  tbcgMi  two  Tol- 
nmes  was  the  principle  of  unity  of  composiiion,  Thio  principle  was 
not  entirely  new  to  snnncc.  It  had  been  g;laue«d  at  by  ArUtotle, 
Pierre  B<-lon,  Nuwton,  UuCFon,  and  \'icq-d'AKyT  ;  but  it  renuuned  for 
^Beoflroy  Saiut-IUlairH  to  ereate  a  theory  embodying  the  views  which 
^^■ey  bad  only  mentioned  sporadically. 

^^P  Pnvions  to  him,  naturalists,  giving  more  particular  attention  to 
^Bluniui  anatomy,  recogniKiiig  ouly  fomia,  and  regarding  eadi  now  form 
^Ba  a  new  organ,  had  multiplied  d^taiU  intiiiiiely  without  diacovcring 
any  general  law,  "  The  first  step  toward  rising  to  the  ideal  type  (rf 
a  vertebrate  animal,"  says  M.  Flourans,  in  his  eulogy  before  the  Acad- 
emy, "  was  to  get  frt^e  from  erery  proconeeption  in  favor  of  human 
anatomy,  as  the  only  means  of  being  able  to  regard  the  orgaoa  under 
their  more  general  conditions,  aside  from  the  merely  relative  consider- 
ations  of  form,  rolome,  and  use."  Oeoffroy  was  conriDioed  that  iden- 
litiu  can  bear  only  upon  relations,  and  had  in  this  rule,  which  h« 
called  the  principU  »/  connefthnj,  an  infallible  gnide  through  all 
metaraorphoMtK,  capable  of  unmaaking  the  uiont  atrangely  diitgnisod 
afKnitlea.  Thus,  whenever  two  parts  agreed  in  having  similar  rolationa 
and  dependencies,  they  were  analogous.  With  this  precept,  (Jeoffroy 
was  able  to  declare  that  the  materials  found  in  one  family  exist  in  all 
the  others,  and  to  proclaim  hix  law  of  unity  as  a  law  of  nature.  In  hia 
Hoond  volume  he  extended  the  application  of  his  principle  to  the  for- 
mationa  called  monstrosities,  which  he  declared  were  not  original 
apomalies,  but  simply  cases  of  abnormal  or  of  incomplete  development 
of  some  particular  part. 

As  long  a«  the  principle  of  nnity  was  applied  simply  to  vertebrates 
it  was  incon testable  and  excited  no  contradiction  ;  but  when  GeolTroy 
Satnt-Hilaire  began  to  extend  it  to  invertebralea  he  encountered  a  vig- 
OTQua  adTenary  in  Cuvier,  whose  work  it  had  been  to  emplianiKe  tbe  dis- 
tiactions  between  the  groups  which  hia  former  patron  was  trying  to  re- 
duce to  unity.  When  Geoffroy,  in  1820,  brought  the  articulates  under 
his  geoeral  type,  Cuvier  uttvrod  wonls  of  impatience  and  disapprofal ; 
bvt,  when  in  IHSO  be  propom-d  to  include  the  mollutks,  the  long  Intent 
contention  broke  out.  "  Kerer,"  saya  31.  Ftourena,  "  did  a  more  vital 
eontroversy  divide  adversaries  more  rew>lute,  more  firm,  or  who  bad 
by  Jong  preparation  provided  themselves  with  more  resources  for  the 
bat,  and  (if  I  may  say  it)  more  learnedly  prepared  not  to  agree." 
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Tbe  diTisioa  spread  and  extended  to  kII  conntrim  wbera  any  ibongbt 
rvaa  given  to  tlio  sqbJeoU  under  d«lntc  GiwfTroy  waa  liighlf  sp- 
'  pUtidvd  hy  Ga«tbe,  who  declared  the  disouMiun  a  very  important  aot 
for  suii-nce,  and  made  it  the  nbjeot  of  the  laot  lines  b«  over  vmic 
llie  controversy  waA  resomed  ia  1833,  and  terminated  only  with  tite 
death  of  Cuvi«r,  Gcofiroy  sonif'timcs  appeared  overcome  by  thi 
ability  and  brilliancy  of  bia  antagoDiit,  lAit  b«  nerer  gave  np,  asd 
timo  has  rend«nd  its  verdiot  that,  on  tho  Mscntial  points,  be  was  net 
in  the  wrong. 

Tlie  Rvvolutioti  of  July  occurred  in  the  midot  of  the  dtAonsrions  ia 
tbe  Academy,  and  GeoSroy,  who  sympathized  with  tbe  popular  move- 
ment, again  distinguiithod  himself,  as  lie  had  done  in  the  preTi4Mt> 
Revolution,  by  an  act  of  lionpitality  to  tlio  clergy,  in  giving  shelter  to 
the  Arclihifhiip  of  Pariit,  who  nii-i  in  dtingcr  of  vioIcnc«. 

When  Cuvier  died,  every  one  hastened  to  souud  the  praira  of 

the  genius  of  tbe  great  anatomiat.    <> eoflroy  ventured  npon  a  eriticica 

of  hia  views  on  fossil  remains  and  regarding  the  revolutiona  of  the 

tslobe,  and  wa«  accused  of  attacking  the  fame  of  his  late  antagonist. 

rl)eeply  wounded  at  so  imjitst  un  imputation,  ho  gave  up  the  work  that 

had  provoked  it,  itayitig :  "  It  would  pcrhap*  be  best  to  liave  courage 

or  wisdom  enough  to  pay  no  attention  to  such  objeetioiia.     But  the 

qnostioD  now  coucema  one  of  the  glonea  of  France,  tbe  first  zoulogisi 

of  our  age.    It  is  for  posterity,  if  it  deigns  to  concern  itself  with  the 

strifes  of  this  period,  to  do  justice  to  my  adversaries  and  myself." 

He  niis  alrickcn  with  blindness  in  July,  IMO,  and  with  pau«lyiLi)>  a  few 

Lmonlhii  afterward.    He  endnrcd  tho  infiniiiiies  of  old  age  with  great 

rTedgnation,  and  preserved  to  tbe  last  tbe  serenity  of  a  good  man  and 

a  great  mind— or,  as  Kdgar  Quioet  remarks  of  him,  *'  he  approaiched 

Ltinveiled  truth  with  a  cheerful  face,  and  descended  without  fear  into 

^eiemal  knowledge." 

Tbe  lint  of  tliG  worku  of  Geoffrey  Soinl-Hilaire  would  be  a  very 
full  one  if  all  were  included.     Besides  the  larger  works  which  he  con* 
posed,  or  id  the  composition  of  which  be  waa  associated,  the  catalogne 
^of  the  principal  only  of  the  papers  he  presented  to  learned  sociotin 
teocupies  a  full  page  in  tho  "  Biographic  G^n/'rnle."    His  moM.  im- 
portant publications  are  tho  "  Philosophic  Anatomique"  (i  vola.,  1818- 
1830),  which  contains  thcexpn^ition  of  liix  theory  ;  "  Principles  de  la 
Philosnphio  Zo&logique"  ("  Principles  of    Zoological   t*hilosophy," 
^630),  which  gives  a  synopsis  of  bis  disouasions  with  Cuvier  ;  "  Etudes 
T*rogresaives  d'un  Naturalist "  ("  l*rogreseive  Studies  of  a  Katoralist," 
1835) ;  "  Notions  de  Philosophic  Nalurelle  "  ("  Mean  of  Natural  Phi- 
llosophy,"  1H35) ;  and,  in  conjunction  with  Frf-dWo  Cuvier,  "  Histoiro 
Waturcl  dc«  SlammifiTcs,"  {"Natural  History  of  MammalB,"  Svola, 
1890-1849).    Among  tbe  l>e«t  works  about  him  are  tho  "  Lif  o,"  by  hb 
SOD  Isidore ;  the  "  Eulogy,"  by  M.  Flourens  ;  and  a  sketch  in  the  ap- 
pendix to  De  Quatrefages's  "Rambles  of  a  Natuntist.*' 
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■SOIKIICB  IK  CUBSICAL  BCHOOU. 

I;)IcVil'-K?SOR  COOKE,  in  bii  rmmLrits  oo 
"  Tbe  Creek  QuM(ui(,''da«  isjoUiM  v> 
r  iho  tml  dsMtcal  Mko«J*  la  «ipPM«  taniH^ 
and  hb  (uumaiiu  cuffai  not  to  pan  nnelul- 
langvl  ClaMial  mIiut*  m  pmpmuK;  tor 
■nr  g(  (Iw  "  Wmed  "  proltwion*.  liurw;  or 
■dcodSe,  M«da  no  4»f«iur.  EtuC  PndMtor 
OMk%  U  he  \Mtm  Ibn  ficti^  nhoulil  dot 
Wn  mM  «p  foralEm  unlTcnillM  m  wboU; 
nestntid  in  tbe  cfiaefpt  be  propoaML  Do 
■kMld  not  h>*o  (Bill  ib>t  "eaong  Whtn 
Iba  r*iTcn^l)r  of  Itntin,  whivh  4Un<l»  Id 
lb«  Tcry  from  ruik.  hu  ilnuiy  conccdeil, 
i>>  ntui  ««  nkj  otil  the  ne*  cuUim,  all 
ih«t  can  rauonablf  bo  wioil"  1*  It  oat 
tna  tbal  lli«*«  ooocMdon*  v«r«  loede 
•piDOi  the  «iMitiinoii(  proKat  of  all  tbe 
fanltlei ;  that,  after  eonwat  oempariBoa  «f 
A*  pregmn  of  ichoUn  trnm  the  Beel- 
MMeo  and  the  GrmauU,  tbo  •clenllOe 
fnt\mw  an  naaoiuioa*  (d  their  daniaad 
Ihri  daaaicat  trauilng  (liall  be  reelored  «r«D 
Iw  Ibaae  iMcndJac  to  enter  sdentlfic  pro- 

PretMH>r  Oooka,  roeotinnb;;  by  namo 
MfMB  vriMtBOHa  cUMicsl  whoola,  telle 
M  tfwl  "  the  lUempt  to  introcluM  tome  vA- 
■aee  rcqnUtioiu  Jaio  tbe  adiiiisfion  etrami- 
MdeM  baa  bot«  u  mier  failure";  tbal 
*lba  ediaei  ronabliton*  have  bren  olmpl.T 
wa^  aod  IM  remit  hu  bnti)  worto 
*W  MtlMi";  that  "it  bu>.  in  nuMt  nw*. 
|bfla  a  4Utaat«  fcr  the  vholr  I'lbjuct"; 
itai  "tne  adenoe-Machtng  ii  utterly  for- 
^  lo  all  Ibc4r  melbodx  " ;  that  "  tbe  unall 
Maoal  of  Mudj  of  nalnnJ  idcnco  ahlch 
««  bar*  fonvl  upon  iliera  ha»  praved  to 
bt  «  wrettfcrd  failure,  anJ  tbe  tmoner  thi* 
lUnaee  1*  j^t  out  of  their  tny  tbe  bet- 
to";  1^  It  U  hope'^1  to  look  (or  inj 
ttaofa  hi  the  ctaMlcal  acluwl*.  ThoM  ar<i 
twf  Amtpm,  U  true ;  but  <lu  tlif;  rtpr^ 
HUbelaewT 

flamrd  Ctoile^a  *ae  amone  tbe  6nt  to 
Alka  •>  oM  Btelibode.  anil  to  Iniroduce  a 
■imm  «f  axamlnMioaa  abloh  *boulil  itii- 
japM  betwoen  thee*  applirula  who  bai 
■n  wiMmad  ami  Ibeae  who  had  been 
(i^hL  ller  prafiMMra  bare  shoved  (bcm- 
*il*M  abb  to  aet  paper*  In  all  bmaclici, 
I'M  proved  tboM  aiiKltled  worthr  to  Job 
W  dMM.  Profoeaor  Cooke  would  prub- 
•Uf  Ml  kdnA  that  hi*  eollemue*  In  Hie 
■dlMlte  iln«ilm»fiH  I»*e  b<D*n  behind 
Mr  ilawlraT  aaaoolate*  la  lhi<  retpecl. 
I^M,  Ibrn.  taae  b«ta  the  rrmrd  of  ihe 
,  hitai}  UiUn  Sebool  ia  tbe  uk  jmn  that 


b«ra  bavo  been  pT«*eiiied  fat  Pbjiiea? 
Though  every  boy  hut  beeo  allowed  to  try 
the  cxaminAtlom  ia  Phviici,  cTcn  If  «a 
Judged  hint  deflolent,  only  two  baro  boen 
ivjeoMd  «al  of  above  alahiy  pretontwl  In 
000  yoar,  out  of  Hfteon  bo]*  preeaalwl,  als- 
t««n  hoDorf  wore  laken  in  wibiteu  purely 
tciontiflc  vix,  i*TBD  in  Pre*oribed  lUthe- 
matlm.  two  in  IVeBorlbcd  Pb^iics,  eua  In 
Pteicrlbcd  aod  EIuviitc  Fhyslt.'s,  and  nix  In 
l*roucli. 

It  i»  MtUln  that  many  of  tboee  eighty 
boyg  have  nut  bveii  oitknimed,  and  that  few 
uf  them  hare  galord  "  a  dialadle  (or  the 
whole  ■ubjcci."  For.  thoucb  the  time  (ur 
(be  nibJDct  ha*  been  IliDlted,  and  tbo  a|ipa> 
ratna  meaftr,  I  have  wen  them  eitgwly 
naliiBK  apparatus  (a  illuicraio  their  leafooe^ 
and  diicuadng,  at  every  opportunity,  db- 
puted  point*.  In  one  ioatanoe  three  boya 
werfcod  (or  weclo  on  a  nochlna  to  iirova 
thoir  leacbtT  In  the  wrou|i,  while  tiearly  tbo 
wlolo  cUm  entliuRlaitlcallir  mifiiiorivil  ilicir 
malm  wjili  dinivrv  but  iniKtakcn  voui  iciion. 

Perhaps  ouc  oiicl'l  to  speak  modatiy 
nbout  tnia  sckncclcecbbig  being  fenbn 
10  all  111*  method),  hut  I  will  say  that  lE« 
truMcea,t>liinsadrBDlDeeof  a*llKbtelianRa 
made  nccoMary  by  the  rejection  of  Amolt 
aa  a  Htnndard  of  pnipaniiuin,  enij  of  a  fioo 
addilicni  la  our  buildins,  liare  Sited  up  a 
worklnR  Ittboriilorii  for  our  phyiifi,  and 
hare  tumiihni  auiiable  appatatu'.  Tlien 
ftitry  bO)'  of  my  prcscnl  clau,  aiiliid  uoly 
by  a  paper  raibiR  dlrccUooi  lor  nunipula- 
llun,  is  perloRninB  every  pxporiment  for 
bimiclf.  Is  putiiBghi*  qiieMiom  to Xainre, 
mordlnit  and  Intcrptetuig  the  pbonomma 
ObMrved. 

We  do  not  repiril  the  nludT  of  srieim 
ai  forced  opoa  us.  For  yi-an  bvfore  any 
rdeon:  nai  n<|u!rpd  B  Rood  portion  of  two 
yean  was  Kii'en,  and  Mill  I*  Riven,  to  tin) 
•tudy  of  botany,  tlioui:li  our  boin  are  not 
pr««*ntvd  In  Iliat  (mbjuot.  And  Ihc  aulborl- 
lie*  of  till)  school  ara  ao  tborongUr  in  ■yni' 
pathy  nitU  the  idvuieemenl  ci  (clMice 
^  that,  whether  phytic*  iball  tn  nqnliad  by 
'  Darvard  or  not,  moro  and  iMl  Icm  line  U 
likely  to  bt  0ven  10  its  Hody  In  the  futnra, 

With  eonturlaa  of  iMtlnony  for  tbo 
"old  eUuleal  euUure,"  U*tiiiiony  unilMkcn 
by  n>|ieited  aMniiltn,  of  roiine  the  soda! 
pnMiige  of  our  clault-iil  scliools  and  univer- 
lilies  holds  Us  own.  Of  eourac,  paretiti 
»l)h  llieir  ton*  HlU'd  lor  and  tralin'J  by 
daimidil  [i"lleK**.  <>f  coutae,  "nino,  at 
Icui,  out  of  eiery  ti-ii,  offer  tiiaiimuins  ia 
olouioi,"  and  oontiaue  as  Ibey  have  begun. 
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■hra  narrmnJ  t(  ntij  la  mdhwv 
iQfedt  troB  tkc  liat  of  praMribed  Mbjtcu. 
tl  bdkve  Ui«l  vant  duncal  Bdioali  ■□)  br 
IfMnul  lUicnl  enou^  U  ^r»  pufal*  sTcrj 
lappOftucltjr  10  dtpttM  lu  nodjr  >hfa  Ger- 
IIMii,  «Mlfcw»llci,  and  >dca<w,  uo^  bf 

U)nMi  r.  t'OBUi, 
UaMor  in  Roibor;  Luia  Sckod. 
Bdnrat.  Uui.,  JixMBt^r  H,  MML 


THE  IIOUEOIADS  TKUSCOFIt 


IliB  KowmtMr  iMM  of  (lie  "  HoMUf ,"  br 

Dr.  Ccor^  Pjburv,  <io  "A   Uav^.B^e 

Tciwropc,"  ii  a«cwrcd  lo  me  th«  mjr  <mfi 

oipcrlonor  III  Umi  dlrcdidn,  not  cotcioI  by 

Lpr.  P^barn'tutkloiinlglit  proTowctpUbla 

|.1a  Hin«  of  jam  rMden.     la  «on«u««ciiic 

r  tol«Map«  I  n«d«  Um  Mb*  ol  p*P«r  and 

\  aubaiasiiaUr  M  dMcrfUd  br  Or.  P^ 

flnbhins  ahb   ilitnaD-nniUi  aa  ■ 

MMlrMt  aBantt  moWnrc    The  ttin<-inch 

IcUMtAhM  MM  fcbuit  twanir-nin  dollan, 

prbMi  ii  OtvAj  lb*  lolal  ouilar  fur  ih«  in- 

nl,  •«  I  UM  (or  a^A-piMes  ihote  bis 

ISwciag  lo  Dij  inicrawcip^    Mm  (heui  na^ 

Ifrom  ft  tw&Jneb  lo  a  (ourtedi,  I  get  >  fair 

l.aalM«M«ntal   ulMoep*  «hb  (iowpra  from 

ItVMilf^Hva  U  tw«  bnndrad  diamvior*,  af- 

''  feiduig  wiafadorir  tdm  oT  Ilie  nore  iii- 

U1WI14  crkolial  ol>}tvV.    I'or  vicwinj:  tliv 

■nik,   a  Ught  boi  opM  ua  one  uds  in  at. 

^Uehed  •■>  ibo  Wbt,  osMBladiie  d  *h«ct  of 

■htU  papw  on  whhji  iba  Imaga  of  tlio  aun 

I  cMMTtil  «i  a  ditwuM  a4  nine  or  twn  Incho* 

[froin  tlie  C7e<piKe.     Tlia  iiianil  in  uuikill- 

'  fnilj  oomtnioMi  tit  wood,  but,  aa  Iho  inMni- 

Biont  la  mpportrd  nt  two  pointi,  it  !■  Mckdr- 

ll  la  of  oonTonicnl  hclitht  fnr  od  ob*crrcr  ni 

■  ■  aitttoif  po*«iire,  rli*  obJrftrf>nd  of  tbe  wlo- 

f^aeopa  bdrig  muli'  10  imtiiiK.     Wbra  la  m* 

\  the  tcT«copc  is  Btrappod  ia  a  bind  of  long 

I  IrouEh  iQaile  bj  nailing  two  strip*  of  boonlt 

to;;«thcr.    "ni*  luppnrt  U  bolted  U  (he  end 

noil  the  ohtfrrfr  to  an  «ilo  having  a  mt- 

Ileal  niatinn.     It  lis)  a  h'li-iiontaJ  uiollon  on 

the  bolt.    Tbr  nid  of  thf  aupport  toaard 

rt2ie  objvrt  ia  p*ni  a  TCrtinl  motiun  from 

klioiimntnl  to  porpnulicular  bj  a  IcTrr  run- 

lalne  thrcnijh  a  mortJM  la  the  stand,  and 

rvondne  on  a  pin  In  tha  monlM.    A  rod 

JolnMd  oa  Ihr  t<ioi-r  rnd  of  tha  l«Ter  li  al- 

«ajf  In  rmrJi  of  ihc  obMrrar  ■fth  which  to 

_  nwn^late  il.    TUt  top  of  the  Icrec  la  Cllol 

■ith  ■  long  horiBiDtiil  roller,  on  nhicfa  a 

oiler  plaml  under  the  lalesc^ie-nppan 

Bi  ilftht  ADftlM.    nit  roUcra  croMlnit 

Fcuti  oihrr   lit   righl    aaglaa,  nuDoih   and 

■.■Uad^  Ririiiaii  ia   had   both  TCrtioall;  *nd 

ffcorivmtalljr,    Each  a  atand  may  be  mad*  ia 

a  daj.  Uieaiu  W.  UimMmavn. 

W.tum,  Xsw  Yaas,  Mp»«Pmi«. 


ntsEcre  AS  cjJtKtEB  or  rasun 


J^MnAMtn.- 

Atniorca  bM  pncpwtd  to  aeem  » 
tiralj  tha  IhcofT  ao  ably  praaoflnl  h;  Ir. 
Ki«g,  la  tb*  SnMnbar  aiiKbei  of  jw 
nai^Aio,  •«  to  Ibe  MoMfvital  arMia  at  •■■ 
Um,  I  beUeiB  in  tbe  po*t»  ef  Iwetn  tt 
truiandt  vrf  dlaMwiltata  laftwl—  dtMaai 
Tha  aeilTtt  tigfuej  «f  MMMjnlioea  aad  MW 
bBiect*  la  i£b  iiiraail  of  ;*n»it  fa>«  bt 
Rarer  ban  full;  appndated.  and  It  li  t>  U 
bo^  thai  the  atmtiaa  of  tlM  boanb  4 
health  la  the  hxaliUea  Uahte  (o  Od*  i«TftU> 
■eoaiSo  will  be  dlnnod  u  lU*  ioiik*  d 
daaftr.  and  that  th^  afU  anabtltdi  cortea 
Of  waa  «i  veil  a*  mm  arouid  iafccM  fi»- 
liiDla.  IIo<ra*ar,  »*  objwt  in  wriiki;  tH* 
ia  ntenlr  to  add  fwllier  wctlwcay  a«  to  &■ 
foci  of  laaccia  carTTlag  dtoaafc 

The  hueilar  eooniiea  of  lb*  Soeihtn 
SlalM  are  laftMod  bj  a  nunaie  Dj.  a  If- 
Ik  Ini^  than  tba  moiI-S;  of  tLa  «aMI, 
bill  iriibuiit  ib«Miac«f  the  taWt.  Ihi; 
arc  ealtnl  fnata  or  blufc  pntiL  and  tn 
eiccodinsiT  traahleMva,  hon  Xbtkt  laUl 
of  Max  Wo  Iha  can  aad  rjm  of  tolb 
men  and  aidmala.  Tht7  alM  flatbfv  opai 
u\j  hbuiIbk  ton  or  atnaako  of  the  aUn. 
and,  ihoMh  the;  do  no*  bHa  or  alfaie,  da* 
are  Tory  Irrltatla^  Wbts  the;  aH  iUb 
the  en  (he]r  eaaae  ■  nnr  ditrp  pain,  atd, 
thouett  iBOMdlatcljr  VBm  bj  tha  troa- 
liona,  ih#  cj*  tdit  the  affccu  for  *ca« 
hoiiT*  aflar.  It  bM  b«aa  obaannl  lAat 
during  the  eeaaone  afcta  thcae  gnan  na 
Dioat  picuiifal  the  dSaeaM  Inowa  aa  •en' 
s;c9  liBioat  oomnHn  and  aeru*. 

Kot  balsc  a  phyaklaa,  I  do  net  kao' 
the  nam*  of  the  dlMaie,  but  il  k  <cn  Kdi- 
Ugioat,  aad  utuall*  •Bn.-ia  an  talire  fuil; 
■&B  onee  inlrodiiofd  into  it.  Tbo  Uda  i4 
tliv  rje  btcomo  irritated  aad  awoUea,  aad  ih* 
cDiitr  boll  Is  tied  aad  IniiBkod.  So^  fU- 
una  baia  loat  the  ri^tof  ooe  or  bolh  vf* 
frau>  it,  and  It*  effoeu  ara  ftlt  (or  ■ootl* 
*f ur  tMovaiy.  IW  tatimaie  ivlatfaai  a- 
iiliiie  bMiTMn  Ihia  diaeaM  and  the  gatttU 
aowell  reoognoaBd  that  tbe  oegroea  nr  lib 
earned  bi  the  gnata  layiMf  their  rjjjp  tt  tbr 
eve.  Tbla,  of  cour»e^  b  Lmfirolwbk,  tat 
pflintt  clearljr  to  tfacB  a*  the  nxl  caav  In 
Home  way.  I  do  not  tliink  tha  iniMtaa 
ariaiBc  from  IhcJr  gMtiag  lata  tha  i^e  h 
the  onglD  of  the  trevblcv  be«aaic  the  dh- 
eaac  do««  aol  alwara  or  (vea  genrrally  ill- 
low  a*  a  maltor  of  eounr ;  b«t  1  do  iMiit 
thai  the  ifma  are  carried  upon  ihc  U^  <•> 
winfp  of  th«  piatt,  aiid  llial,  lalim  iia>  ■> 
chained  toDdxa  "r  pi-l>i  into  Ihr  eii^  <^ 
ntm  or  bacteria  U  drposited,  and  tnm  Ihu 
tha  ditaatp  b  deratoyrd. 

Of  connr,  there  ara  other  aari  at  tin» 
niUlni:  tha  dlMar,  Itwi  (hi!  soM  adh* 
agent  in  unde«Iit«iUy  the  gnat,  ilaee  attar 
it  diB^>pean  the  diataae  caaM*  to  (pmA 
■nd  gnidoally  loata  ita  i*™"—  aa  ■«  tpt 


CORnESPOKDSNOM. 


♦" 


TID.lt  AXOUAUES. 


If  tliM^gh  yoOT  puUUbcd  ullclni 
Uigtot  obwrrtitim  U  diiwud  lotrutl 
r  dangw*  InbcMM  ia  iNtr  InaM  (imU, 
I  MCMM  m  dbwmed  to  atwrt  ifccm, 
j«B  vUl  4««rra  tha  andjing  gnultude  of 
MCaring  bamulqr. 

RMfifciniltf,    jL  (].  BoiRDiux. 

II       ^^^<lo^^«»J^^l*.ay«^^^^^a.La^<. 

■ppMnitMa  B.  W.  UcfAutm  ("  Pomiltf 
WOiui-i  MooiUj-  Toliuna  iti,  pM*  106X 
■fur  iWokoiumiiB^Manault  of  Pnif«Mor 
Scbnoiilcr'*  Ihrorj,  i  cnot  InequaEly  in  tbe 
dlilj  ranni  of  Iho  tidpi,  ooDndcnllj  nska, 
"  Do  TOiir  NO*  fofk  iklci  plaj  nich  tricloi  f " 
IloxTtr  ll  maf  bo  with  llio  Noir  York 
tUM  I  will  BOi  ODdcrukki  to  a*f ,  bin  tli«re 
■mwoMnualiMaJUiM  upon  Iho  globe  wlivre 
tke  tide*  4a  plaraudi  or  it  l«(ut  simitar 
'  ~  "*  MMMOglr  At  Toriftneo  <rltb  Hiab- 
Ibtoriat,  aad  In  lomB  place*  Ibom 
H*"  appxar  lo  be  canlntrr  to  all  our 
nc«lTR>f  notioM  of  kriradTiiainic*. 
Thus,  (I  tk«  ntlimoM  a(  Ihe  tsHov  United 
8ut«a  ports  la  the  Quit  of  Ueiloo,  the  tides 
diher  «ibiUt  ■  ^rtU  laequAlItT  In  thdr 
dilly  nage,  or  but  oo*  Sood  tnd  «bb  lids 
ocean  la  the  ooane  i>f  the  l>«ntf -H**  hour* 
Moallr  ooCDpi^  b]>  llii  t«o  tldM.  Tbu  one- 
thfe  pbewnnenon  i«  again  met  *ltb  vmoR 
Ibi  FUHndne  lihadi ;  <rrhile  tides  ethlb- 
Utag  «a*Mlcrtb1o  dftllj  ittniualltr  In  their 
nuM  an  mat  •rlib  In  wnnoroiw  etb«r  pIuM- 
TUU  pul  ot  the  St  Oeocn't  Channel 
Ealled  tbn  In'h  Sta  iiivlndcd  brlircen  the 
flf>r-(Urd  an'l  fiflj-Bftli  parallel  o(  latltado 
BuMlaliu  ■  body  of  "niM  coretinff  an  am«r 
aMM  fen  ikmund  iquaro  mllM,  InetaMd 
on  all  tido,  «ic«pi  at  the  two  «iitt«n«t«, 
DDTtli  and  aoiitfa  of  Irolanil  Tlirou^ural 
tUa  eotira  body  of  water  Ihv  time  of  bl^ 
«aUr  b  nearlr  alMaltneoua,  the  differcnn 
nowborc  eiecedlM  la  lumr.  Hero  the  aicr- 
a)[e  ni«aii  ran^ot  ihtlldci  b  not  lew,  ptob- 
ahlf,  than  iwi'ntj  foM.  Tbe  **l«r  to  itiii>- 
tAj  and  exhaait  llila  broad  area  a(  lauuuallj' 
taiKo  range  of  iJdet  has  le  nat  !■  md  oiM 
u^lie  tvo  BDtnncM  iinnluiioonal7  wltb 
^KtM  aad  fall  o(  the  w»ter  la  Ihe  Iriah  Saa. 
^^P>a«,  Iha  pm^OK  xhiaf[  about  thSM  lldM 
"%,9>iii(  tn  tha  Um*  of  hhch  water  at  Ihv 
l«o  •nlTancMlMiwalioiitfiic  hour?  earlier 
(bn  hi  tk  Iriib  £■,  si  teas!  two  tMnb  of 
all  tU*  water  paaAig  ia  aad  oM  of  the  Sl 
Oaura*^  Chasual  bu  Hi*  appMrano*  ol 
raaauie  (Km  a  lowtr  to  a  lilKbfr  lei-tt 
Bara  tS«  tides  txliabH  another  rurioot  freak 
is  Iba  dtltribnlioQ  of  ihejr  ninw.  On  the 
oau  eoatf  of  InJand.  bMwfca  Wexford  and 
WlcUour  Oead,  tor  Mtno  dloance  there  arc 
|B»iilt  and  r>U  toibt(id««i  while  dli«ctl]r 
oa  Unr  ofipoait*  Mde  of  the  dnanel,  on  tha 
Maat  af  Wale*,  tlie  nwaa  range  ii  not  len 
ififlcmfiM. 


Ilal  thU  anomaly  of  the  water  appar^ 
tnttjr  ninnlDft  u(i-lil!1,  im  ncthibiltd  li>  the 
lido*,will  b«  hrniM  mutt  olrarl]p  marked  at 
the  Strait  of  tillinkJlar,  where  (he  moiion  of 
tb*  tidal  wave  is  casliirly,  naj  the  tasteilj 
tidal  Mtwn  bcgitu  it  bigli  waiur,  and  tbe 
frcslorly  ildul  •trcam  bo^^lua  at  tow  water. 
The  ume  pl"'iujiii(«oii  ia  mot  with  afiiin 
at  tlis  titnii  of  two  Beimarduio.  PUUfmiiie 
IslaodA,  and  ahia  on  our  own  coaat,  ia  Uar^ 
Iha'a  TbieTanl  Souad,  where  the  inodan  of 
the  tidal  wa*a  la  wealtrli',  and  tbe  westerly 
tldatitreaMbacbaathlc^watcr.  AlCook^ 
iiuall.  Kaw  Zaalaad,  tha  inoUou  of  the  tlJal 
wave  is  •e«l«riy,  and  the  wcateily  •tream 
begina  at  half  flood. 

Those  are  otily  a  (ew  of  ihe  more  clearly 
marked  of  ibo  uany  anomalioa  that  hart 
coiufl  under  my  obarnathMi  wblU  endaa^ 
uririK,  a«  a  naeiKalor,  tft  malu)  niyaolf  ao- 
4)uainl«d  with  the  coticrvic  pbenmWBa  «f 
the  lldva. 

In  ibe  abscnoe  of  n  better  eiplanatton 
of  thcsR  anomaUo,  I  olfer  Ibr  followln|[  by- 
potheaia:  TlutHJki  tIaUiiiud  tkaeg  of  lAt 
Hdu  ia  iaftifMfw%  mmtt  i  bvt.  Otat  Ott 
prinuuytiJalmtHuiHlielvpiidporliai^ 

or  (m  alod  /eraU)  truit;  md  Oat  Iht 
tbiitl  pAmanman  oi  U  tntalt  ittrlf  fti  in  le 
4  KcoJaiforff  tuint,  ifruiuJatory  maiion^  deriv^ 
inff  id  impuU*  Z™",  ■"•rf  ><  eoiMArotii/^, 
Me  wariaiU  /faUHlyo/tlu  nia  wiKl  it, 
tietm  At  tita  lifuid  fortioru  0/ Uu  tank, 

Qiono*  Vt'.  liotK  (Bant  Cotjplietic). 
Toiuiiiitt.  Jirtx. 

ELRPHAX-ri-  TKICKa. 
Xtmn.  JUIlan  ,- 

TiiK  following  cxtraet  fmm  an  old  e(ll> 
tloa  of  the  "  Amblan  Hl^bu  "  (Edinburgh, 
1772),  may  be  of  Inioml,  ahowiog  a*  U 
da<u  that  at  an  early  data  olophanu  were 
imiiied  to  perform  trick*  #bi(4i  eicite  tlio 
ciiri'ffilt  [[  iiol  (hf  tiondcr  ft  Ibc  iTWClnlurB 
in  (be  modtrn  shows.  Il  is  from  Ihr  alary  of 
"  rrinoc  Ahmed  anJ  Ihr  Fslrj  Fari-Banou  " ; 

"  But  what  IUr  I'riiio'i  IIouMaln  moit  <if 
nil  a<liiiliwl  wan  ihc  in;^nioiiR  adilttsai  and 
inrcntion  of  roinv  ladinnn.  to  make  a  larpl 
olvphsnt  aland  witli  hU  four  (evt  on  a  pint 
which  wu  flicil  iulo  the  earth,  and  stood 
out  of  il  aborn  two  foot,  and  btaL  time  itSth 
hU  trtink  In  lli«  iiiiii<lu,  llixide  Ihla  thrio 
wan  another  clfpliHiiI  an  t>lj(  uf  thU  aud  00 
IcM  turpri^Qg;  which  bein^  wl  upon  a 
board  whi<^li  wna  laid  aerosa  a  etrouc  rail 
■baul  ten  feci  hlgfi,  with  a  peat  wtlsot  at 
the  nllier  end  which  balanced  him.  kept  tboo 
by  tlio  moliont  of  bis  body  and  trunk  al 
well  a>  ihv  other  vivphant,  and  dalli  In  the 
pre«enee  of  ihc  kin^  aad  his  whole  eourt.^ 

When  this  story  was  written  I  do  not 
kiMW,  as  this  edition  RiTes  00  noles  as  to 
the  Oriftlnal  aeurcea  of  Ibe  norlca. 

KofpecUnlly,      Davn  U  Jauol 
Qbcoiiiuv  OOMrt.  iisa. 
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THH  pvthUA  of  cUmckl  ftudics 
haA  D  GodMDil  ft  oMiple  of  rears 
ago,  in  tbe  akipe  of  a  rvpoft  ecMUt- 
ing  fKim  the  profaMon  of  tbo  Dniver- 
■ily  of  Berlin,  and  corrotioraiMl  b;  ill* 
^Motion  of  otlwr  uniTtmitio*,  which  it 
rM  GljJni<d  Midod  the  cantrov«nj^  on 
I  qiiMtJoa  of  loodeni  agaliut  ciMilcal 
It  wo*  r«|ir«MDlcd  that  the 
^Gonsiuiii  liod  trwd  oat  tb«  iwae  In  the 
.  w«7,  and  on  an  oiMnaivo  ontlfi. 
f'Zhty  hod  two  tjitMXDt  of  aubooU  wlitch 
■r«d  ;oiuiK  men  for  ibe  aoirerailiM 
-OM  the  g^rmntwitiinii,  devoted  nuinlr 
\  fJMWfil  itadies ;  un<l  the  other  the 
I  Kboob,  modcTD  in  origin,  snd  d«- 
votod  cbkflj  to  modern  nod  ftoientiAo 
ctddiM!  and  it  vu  Mid  tliat,  after  an 
lample  trial  of  tlie  two  inodo*  ormciital 
prepBrailoQ,  the  tinaniiooQ»  vwdlct  of 
tbn  facultj',  iDcludiog  tlie  acieotific  pro- 
I  foMoni,  wai  In  faror  of  tbc  cUttloal 
Ipraparation  na  mperior  to  the  arieDtilk 
[preparfltioo  of  di*  young  mon-    The 
■etatemont  as  it  appeared  w»*  »tTy  toll- 
ing.   Tho  New  York  "  Evcoinjc  Port  " 
guve  ua  ucuouut  of  th*  rnport  aoon  aft- 
er iw  appearnnoo,  nod  *aid:  "It  will 
hftfcily  fftil  to  be  re^dod  aa  tho  taoot 
powerful  pl«a  ever  mado  in  behalf  of 
clamlcfll  «tndi«as"  and  Mr.  Charloa  Fran- 
cla  AilatRk  Jr..  has  boon  rcpron^od 
Vtrora  all  tho  clamiea]  iiaarters  for  veo- 
'  tiirins  to  open  his  mouth  in  criticism 
of  mir  dpail-InoKnafte  iiludiva  after  tlie 
Gcniiun  tmiversltica  had  KivHi  to  tho 
world  their  conclatiro  jtidgnitnt  npon 
tlie  i)ac«tiufi. 

Ve  oonfcaa  to  havinn  hud  no  littJe 
diatrait  of  Vm  oa*e  na  It  wan  tbaa  ptv- 
sented.  tl  vai  anfflciontlr  obviona  at 
^^e  time  that  w«  w«re  not  in  pooseeaion 
alt  tite  tacU  seceaaar;  to  form  an 
int^liK(<iit  opinion  on  it*  merita.  We 
know  i-nongh  of  tlie  spirit  and  laotks 


of  the  dnaaical  psrly,  fai  tbla  eoanUi 
and  in  Entrlsad,  to  junti^  mxne  fnf|d- 
don  of  the  iioportialit.v  of  tlieir  proceed- 
ings In  Qermany,  and  n«  aGcor^»|^ 
daferrvd  any  diMiiwnufi  of  the  B«t£a 
report  ant!)  wore  tnfurcaatioa  ahonU 
b««omoaviilablofcirtl>iiparpo«'.  Ilanj 
qucationt  arote  of  dedtdve  sigDilUaan 
to  irhicli  anaweneoald  not  be  oUiiBad, 
and  it  tectoed  fntSe  to  drlmte  a  <{«ta- 
tioa  while  to  Uh  dark  regardiD^  il> 
moft  important  eonditiun*. 

But  Uie  information  wanted  b  now 
fortlicominir,  and  it  well  pay*  for  wtil>- 
in$.  An  Aucrioan  genileaian,  both  in- 
i«Te6tod  in  tbo  sabjert  and  veryoooh 
petaat  to  investigate  it,  himself  a  cnllb 
rated  claaak*!  scholar  and  educated  In 
aermany,  hiu  made  the  sobjert  a  la(^ 
tor  of  special  and  careful  inquiry,  and 
gives  tlw  reoalt  in  the  opening  ajticl* 
oftbcpreaeofUontbly."  llchaabetn 
in  Germany  daring  the  past  year,  ex- 
prvMly  to  f^tody  certain  nspeci«  of  Ut 
uniTenity  ajAlem,  and  has  riailed  a  lacp 
nnmber  of  Its  great  odncatioDsl  instiln- 
tions,  and  conversed  wtlb  many  uf  the 
profeasora  In  relation  to  the  utnre  and 
actnal  rignifieanoe  of  the  real-ichool 
oootrover^,  and  tli«  action  that  bH 
been  tal>en  upon  the  sntgccl.  The  Be^ 
lin  report  b  alw  llacilf  puUlsbed  to 
English  by  Ginn  &  Bsath,  of  Boitao, 
so  thsl  both  ridea  of  the  oa*e  are  now 
open  to  all  who  oar«  about  ll>e  qnc^ 
tion.  Tboee  who  r«ad  the  paper  of  Pro- 
ituor  Jamea-^nd  none  can  afford  to 
paaa  it  by— wUl  find  tbat  t)i«  bm«  to 
which  Ibnt  report  has  been  poi  in  ihU 
country  are  enliraly  munstiBible.  1l 
larBB  out,  as  we  mtftcttA,  the)  tbva 
is  n  good  deal  moro  to  bo  taken  tnlo 
eonskleratioa  than  ha«  bees  reprwl- 
(d,  and  lltat  the  German  docnmant  li  a 
thoroa([bly  one-aided  afliur. 

We  have  to  rvmombor,  in  the  Irri 
ptoer,  thst  partbaasLIp  on  tlite  ipierticffl 
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mil*  Tsrr  bigh  in  GenaaDf,  and  that 
ifa*  r«|>ort»  «i[uii«  the  rctl  Mhoob  wern 
til  wriUvn  by  pn^adiced  c1«bsIc*I  w- 
tninifts.  It  tarn*  oat,  nioraorcr,  tbnt 
(lia  wbole  <|aeatioo  ww  decided  ujion  in 
advance,  and  with  tii«  gretMat  ampba- 
idi^  beTore  ibe«xperLmeot  bad  been  tried 
to  (Mt  tha  prvparattod  of  tfao  re«l- 
anbool  gradiMUs,  and  tliat  Avm  the  uut- 
*A  the  probleia  tis  not  that  of  ibo 
progrcaiire  prineiploa  of  liiglier  educa- 
tloo,  M  we  Biid«raUnd  It  In  tbl*  coDn- 
Irj,  bot  a  qaeitUin  of  nalional  polilita 
In  roldtioB  to  tlw  pollcj  of  the  unlver- 
■itlcs.  Tbe  bUtori«  aaecndeae;  of  doad 
teiign«)t««,  «•  acainat  tba  riHng  KAiiias 
ol  atncuMui,  U  to  be  malntaliwl  ia  Q«r- 
manj  for  itaM  rcMOOiti.  Tbia  la  no 
mero  infurencc^  but  tbe  bluntly  de- 
dwwl  pMilloii.  Vbeo  tbe  matter  was 
SnA  broMiMd,  la  1669,  of  admitting 
Ifae  r«al  -  Khool  f^radnatM  to  the  uni- 
TwndttM,  tbe  Fhi]o»i>|ibic«l  Focnltjr  of 
tli«  B#riia  UR)««ndty  prot«M«d  ve- 
beoianlly  agalnat  tbe  oonlemptatod  ac- 
tion on  tli«  grovada  h«r«  alat«d.  thty 
•ud :  "  While  tbo  nnirenitj  hu  no 
reaaoa  to  wlibbold  Ita  adfantagea,  it 
mut  not,  in  ita  doHr«  tn  nak»  the 
bigber  educaliau  aooeaiiblo  to  tbe  grcnt- 
Mt  |>oaubl«  nnmbor,  forget  its  pticnllar 
porpuM  aitd  Ua  Uetorlcttl  laak.  ludii- 
tj  Is  to  fit  tbe  Tonth  for  tbo  wrvloe  of 
ftato  and  ehurtib."  Again:  "Tbo  tae- 
nil;  are  eompalled ...  to  utt«r  a  wnm* 
ing  agaiffU  tli«  «nimider  of  tbnt  oliicli 
haa  beoD  till  Dow  tbe  conimoa  baoia  uf 
training  of  all  tbo  higher  pnblio  fnno- 
tlotttrjes,  sod  which,  U  It  bo  once  given 
np.  din  noTcr  b«  regnuied."  And  Htill 
fortber:  "The  Pbiloaophicnl  Faeiihj  con 
not  give  thdr  ooawnt  to  eocli  a  mav«- 
ment.  Tbe;  are  cuavincod  tbat  no  auf- 
flduBt  coropeBiStion  ia  gireu  in  the  roal- 
■cbata  fnr  tl>o  lack  of  cUwdcal  ecliica- 
tioo.  Tli«7  fear  Ui&t  ao  decided  a  low- 
erlBgcfalandorda  would  be  accoiDpanlod 
br  wciglily  coDaeqneoecs,  eapedallr  in 
•ecb  a  aUto  ai  Fmaiia."  And  ilDallr, 
bo  faoullf,  ther«for«,  beUeve  tliej 
It  to  tbo  nniv^rritr  and  to  th« 
I  In  dudnrft  tbomaelve*  in  tho  most 


poajtive  maOBer  af^lnat  a  uiore  eiten- 
(ive  admlanon  of  Kcnlxchnlcr." 

TbMe  >tatemetit4  g!v«  us  the  key  of 
tber«labr«tod"UorlinKcpDTt."  Adea- 
potio  patertial  government  haa  ohorcb- 
anil-atate  reafona  for  raaiQiatQlog  a 
dead- 1  nil guage  oultiire  aa  a  national  pol- 
icy. Tho  whole  Tart  machinorr  of  edo- 
cntiuu  in  that  crapire  t«  run  in  •abar* 
dinalioD  to  tbo  ideal  of  goverom«Dt — 
a  military  dupotiooi,  and.  to  diiciplino 
a  community  Into  iboroiigh  aabjectiuu 
to  thi*  ideal,  oontsriea  of  bistovy  provo 
tliat  there  Is  nothing  equal  to  the  dead 
lutgnngra  nod  cIoMiciil  aludioft.  Oeooe 
tho  traditions  must  be  niaiaialued  in 
their  full  rigor,  tho  ciiiting  facultiea 
uiuat  nut  be  divided,  ecloace  oiuat  not 
beauffertd  to  toka  a  coeqaal  plaoe  with 
the  otbor  foeultieii,  or  to  hucomo  an  In- 
dopeodent  pow^r  in  ihe  ant  vera!  ties ; 
in  short,  no  rival  lyitcin  of  orgnatEod 
higher  education,  bated  upon  modem 
Ideas,  mast  bo  tolerated. 

The  wholo  quMticm  wui  thui  pro- 
Jndged  and  predetermined,  and  no  ex- 
perimimt  thul  could  poanbly  bo  tnnde 
under  lliu  Uisrnarcklan  rjjritna  would  bo 
allowed  to  diftnrb  theforogone  churcb- 
■nd->tate  conelnidon  of  tbo  Berlin  Pbllo- 
sopbicul  Faculty.  The  roal-«chool  grad- 
uate* were,  however,  admitted  to  the 
uuivertiity,  and  after  t<<n  yMu"*  it  waa, 
of  course,  reported  by  tbe  aame  fnoulty 
that  tba  policy  prononnced  bad  at  lb« 
outH«t  woa  bad  at  tbe  eiid.  Tbo  renl- 
scbool  gradnatea  weredeelared  fallaree, 
a*  thry  ninst  hnvc  been  lailnrea  by  tho 
churcb-aud-state  standards  asntned, 
whntever  their  profldenoy.  That  tho 
toui'hiiig  in  tbe  real  ichoob  wa*  inferior 
to  that  in  tbo  gynmaalnma  was  allowed 
no  weight ;  that  tbo  gyronniiumn  were 
pois  of  tho  Government  and  the  real 
■cboola  neglecUd  was  of  no  importaneo, 
that  the  hrigbteet  youths  and  the  beat 
»tock  of  Germany  crowded  into  the 
gyuinasinms,  leaving  the  lower  gradM 
to  the  real  wboola,  nmonntcd  to  noth- 
ing; and  that  the  systeia  of  study  in 
tho  real  tcbools  had  not  bem  f^aped  as  a 
preftaration  for  higher  nnirervty  wd 
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m  VM  tbo  faoL  vUh  tba  iQrmiudaini, 
leonnUd  for  BMghk  It  WM  ooJjr  Mid 
[tiiKt  Um  gridoatw  of  tba  gTmuniniu 
|lM«t  tbe  ^radnstM  of  Ui»  fmI  tefaoob, 

wbos  U«t«d  lid*  bfridsia  (1m  nnJreraitjr. 
Ve  veatan  to  tUsk  tlul  "  the  mart 
^pow«^All  pica  Arar  mode  la  behalf  of 
riAuiicul  Kludiei,"  wlxn  rioireil  in  tlie 

ligbl  of  Profenor  Jamea's  ezpositlon, 

will  be  Mon  to  iliadoN  the  nuftomnrjr 
k^cakncu  of  ail  the  dcfcimr*  of  the 
'tbailotl  NpemltioD,  be^cs  being  for 

iinperatira  oocuaden^oiM  whoU^  inajH 

pHeaUe  la  tbi*  coonUf. 

UAltmSS  oyx  LASOUAOS  BT  STUDT- 
1X0  OTKUa. 

That  fine  cUmIcaI  mhulv,  and  ao- 
oorapli»h«d  mo«tar«f  both  proie  and 
rpoetlQ  Engllsli,  Walter  Savof^  l.iindi>r, 
Ib  liif  "  Letter*  to  an  Antlior,"  oburTTtd, 
"  If  we  triah  to  write  welt,  wo  mtut  keep 
oar  Gr«(<l'  and  Latin  out  of  light."  We 
abnll  Dot  andertalie  to  aa^  wbM  or  bow 
much  Landor  meant  bj  tbi^  rcrnnrk, 
bat  ho  coatd  not  have  niicDitlod  lesKtlmn 
that  the  influence  of  thiMo  dead  Inn- 
gnagta  msj  be  bod  upon  an  nntlior  who 
Mdvee  to  attain  a  \ng\i  alondunl  in  hi* 
Mtive  tonguu.  T)iu  iiuplicution  la  tbat 
tbf  Ttraaonlar  mnit  bo  Itaelf  and  indo- 
peadenllf  ciiltivat«d  without  iotcrfcr- 
enoe  from  foreign  inlluenoM.  Obvious- 
ly skill  and  perfoctioo  in  any  art  can 
onlj'  Ducnu  from  oorwful  atud;  and  pa- 
r.tient  practice  of  that  art,  and  not  br 
|iM.ad,f[iig  any  other  art.  The  oci|ulr*- 
[nentof  a  lanKUSiaio  for)t«  hlghcMpnr- 
poeoa,  to  become  a  powerfhl  and  porTeM 
inatruinent  fertile  expreaaion  of  tlioaitht 
tn  any  of  th^  nobler  form*  of  liCnmtnrc, 
Is  the  moit  trnnRccndunt  of  the  arttt,  and 
the  ntmoit  exccIWco  In  it  !h  Dot  to  be 
achlered  throiittb  tb«  ntndj  of  nnotli- 
,  er  langauK.  Ocniiia,  perucvernnoi^  and 
an  orerlMlinit  apprentipwhip  are  ro- 
qairod  to  develop  even  partially  the  re- 
eoarco*  of  any  Tcmaoular  tonffiie.  and, 
by  the  Inwa  of  all  human  effort  and  hu- 
man aucccM,  tli<we  must  bo  undivided 
coocontration  ujion  the  Instrament  to 
he  moatercd.    The  Greckt,  a*  we  have 


beforthad  occnion  to  rtale,  w«r*  M 
up  tetU>«wdillcai,knd,  by  Dol*(atl(^ 
ing  their  effiorta  vpon  other  laa^ofM, 
carried  their  own  to  a  bi^h  d*cT««fr 
perfectioti.  But  In  theae  tine*,  wto 
there  i«  anob  a  pnMton  to  beoonwte- 
miliar  wilb  mu;  laagn^ee,  tlwreli  ■ 
corrwpowdiag  nc^leot  of  the  Ttcpawlr, 
and  no  eod  of  cmde,  iooocopMeat  writ- 
log  b  the  rMDlt  Ve  are  toU  p«*pi(- 
aolly  tbat  perfoctJoB  in  Etiftliah  It  l»k« 
nohlered  tbrou^  (amlUarity  wUfa  tht 
aociMit  elameal  models ;  or,  Ib  ottir 
worda,  to  gM  the  ootnploteM  -"■m"^ 
of  our  own  speeciL,  it  b  BeeaMaiy  M 
to  know  the  Greek  and  TaUd  Iniymw 
This  stereotyped  did  inn  i>  eqnally  t 
riolMtioo  of  common  senw^  oct  of  lir 
mony  with  lite  ujico  fn^Ttis  and  la  lb« 
te«th  of  welglitj  authority.  It  i*  sin- 
ply  notoriona  that  a  great  nainl«rcf 
the  finest  maa(«r«  of  £n)[li*fa  m  dMcr- 
ent  departmonta  of  literature  knew  litdi 
or  nolliing  of  Grevk  and  Latin,  and  si- 
quirod  their  profldeoc^  In  Ea^lub  by 
Uiu  direet  ealllvBtion  of  it.  And  Uul 
competent  clMsieal  acliolan  may  H 
and  oAea  are,  inoompotent  in  En^i)V 
Is  Mtrongly  affirmed  by  many  who  bsn 
thobeatopportanitiesof  knowloft  Ai 
able  Engliah  scholar,  Mr.  Daant,  wb* 
hod  large  experience  m  an  exnmiatf  tf 
cloaMcal ■Indent*,  aays:  *' Ibavekiiowa 
young  men  who  write  terr  good  tatts 
prcHC  indeed,  and  rery  icood  I^o  Ttrta 
1  know  what  good  Latin  prow  and  Lat- 
in vcr*o  ia,  and  1  haTo  known  the  ■*»* 
young  men  utterly  incttpnble  of  wriciig 
a  letter  or  a  decent  ««a«y  In  tfadr  on 
knguuge."  And,  again  :  "  I  think  I 
know  good  writing  when  I  «(«  It,  aal 
I  moat  say  thst  some  who  bad  frtat 
cisaaical  rcpntallon  have  been  the  went 
Kngliiih  wTit^'m  1  have  known.  I  bars 
obserred  this  orer  and  over  sjpdD.  I 
have  known  men  rocommended  toMy 
in  conae<)ucnce  of  their  nninrdlj  np*" 
tatlon.  and  1  hare  fottnd  tliat  Ibty  ha** 
been  liitnBl  fnllarM  in  Engliah  writio^ 
aplendid  adiolnra,  bnt  ntterly  intafaU* 
of  cxprramng  tbemaclTca  in  their  e«ii 
longne.    They  have  no  cliol<«  of  wotdi, 
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TM7  oft«A  bare  a  faeavj,  ciunbron* 
nr  ot^tprea^atf  tfaoBiMlvoK." 

But  (bo  ouMt  Mritdiig  esompUaoa- 
IMB  of  tbU  priociplo  OD  a  flmuid  mhIo 
b  probably  noir  u>  b«  found  in  Q«r- 
vmttj.     From  tlio  article  of  rrof^Mor 
iUDM  we  gaUivr  that  tfao  dvnd-lanjniaKo 
MpwttiUaa  bold*  od  la  Uial  couotrr 
witb  111*  grtoUol    ioroMmey.     Dead 
hnifC**  "^  ^■^  omtar  and  pivot  of 
Iba  nattoBii  qratem  Df  MlaeatioD,  nu^- 
lalacd  witlt  onrolMitLoft  Uoadty  in  all 
Um  favorite  guverarnvnt  iiutilutiooti  of 
cuhore,  Ui«  tr»>]«-mark  of  todol  posi- 
tion, aail  th«  ^I«siiy»  to  ell  honor  and 
tOMlviiMAt.    Id  tbo  olBcinl  preparatory 
wfcoab,  lfa«  ^iDoasla.  twko  aa  luuijti 
tlina  aBd  labor  are  giren  to  Latin  and 
Oradc  aa  in  our  uwd  coUo^m.    C«r- 
Utaij  b«r«,  if  anjirhoro,  wo  nboiiM  ob- 
mm  tht  general  redox  a(]ranljig«H  upon 
iht  Tcrnacvlar  apeoeh  of  Ufe-ion|t  in- 
KKoaneuftbecalllvatedOermaamiQit 
irltli  the  elawicAl  mwlcrpicooa.    If  tho 
rtaly  ot  dead  Uofaagca  oao  perfect  a 
Ilft^  longaage,  tiieo  anrclj  the  G«r- 
1MB  lai>([uage  aboold  have  becotne  ttie 
votlil^  tnodel  in  erery  dwrable  atlri- 
Itttk  wd    Germao  book*  Hkodd    bo 
tal^a  aa  the  world'a  ataadards  of  the 
hMtUsgOal  BCliicrcmcDL    If  thorir- 
lH*of  griailfng  In  Latla  and  Orevk  are 
M  paat  a*  tbey  aro  all«Kod  to  bo,  Gcr- 
wo  wriliBg  abould  be  tbe  type  of  la- 
tUlty,  etegal>e^  MBciaeBoas,  and  force 
<f  (t^narioit.    Bat  aodi  are  aot  tbo 
Auactan  fOr  whl«h  the  Ocraiaii  writ- 
nm  BBoally  diiltiifriiahod.    They  ai« 
ibeont  espooitofs  in  the  irarld,  and 
M  nathnal  habit  b  eo  careloM  and 
'maly  Ihnt  it  ■■  reooRnixnl  orcn  by 
*«•  Oennao  wrlt«rs  thetnddirea  an  a 
Mtiul   r«{iro*cb.     [*ror«*ior    Hflm- 
Uli  tfualatod  a,  aerlee  of  works  into 
GwniB,  atatng  other  tmsoos  for  the 
•*e»td  piirpoae  of  doing  toinethiiiii  to 
Niw  the  iiaadaTd  of  «l«ftnie89  and  aim- 
tUtJ  ii  the  we  of  the  Gercaan  Un- 
Btf*-    Thea«  workt,  offdrod  aa  exeiii- 
tte^  were  not  from  the  treaaurca  ot 
Ulb  and  Greek,  but  icece  fhun  a  Ut- 
>H  UngBage,  tbe  Englitb,  and  by  a 


writer,  I'rofeewor  TynOall,  who  had  at- 
taiQ«d  Id*  remarkable  miutory  of 
oativo  tongon  by  the  critical  (tody  o£^ 
it,  and  not  by  the.ttudy  of  d«ad  lan- 
guagci.  The  foUowin^  extract  from  an 
odltoriol  ta  "  Sclenoe"  of  Uctober  6th 
taffloiently  lllustraivs  ilie  Ili«rary  hab^j 
ita  oad  gvovraJ  >tjao  of  mind  of  a  | 
trained  beyood  any  other  people  In  the ' 
old  Ungaagoa  of  Greece  and  Home : 

In  Gtrmui  tdtnlifla  wrtllngi  IheanMUance 
of  tbo  nultci  tuuiilir  coiitrMta  *]Tldly  with. , 
thodslbotivo  (tylQaDclpreMOtatlon.  Id 
the  Gvrmuu.  dcipLic  tbo  naperioiily  of  I 
iDodim  litcnturc,  wo  avckwonl  miteri.  uid 
too  nftca  (loienl}-  ia  lilomiy  compocltioD. 
CoDciisQCM  mid  cloamisH  iir«  Rood  iiunljtlis, 
wtilcli  mty  BMurtdly  bs  altuinud  by  tli*  ««- 
ptnJlhire  of  tbougbt  and  puu;  but  tbcM 
ll»  Ooniian  latartlgator  aeena  unwUliof ,  in 
iiuitiy  cute;  Ui  butow  upon  hit  pen-work, 
but  lolluvri  lbs  ciuicr  pliiii  or  gnut  dllltiuo> 
iinw.     Bniitcn  tbii,  uioUisr  dclcol  U  not  un- 
I'oinm'in— tliB  ill-vfpdilJiirw!   aiiuijtiiniint  of 
Ibii  inullvr,    Thb  r><?cun  in  rU  litipttt,  from 
*  wiitl-niKb  inomlibttf  cmiruiion  (lo  li«  MHIM- 
tiinc*  found  otod  1q  clabbnw  nod  Impotttat  J 
aMtyi)toa  ■U«hlty  itliitil'-nl  nnlor.     In  ' 
Irgud,  n  curioui  uul  tiut  >nfniqu«nt  rarirty  ' 
of  thli  fuuU  dpiuitvm  tQ«Blii)n.     Acoordlnff 
to  tbo  hoBilinit*  of  tliB  clinpCM«  nr  iitotionMi  - 
the  divUton  of  tnpioi  i*  perAot ;  but  unda 
tooh  h»d  tbo  nutttntaro  tumbled  lojiolbe 
01  IT  a  di-rk  wm  contonted  to  atuIFbi*  pap 
in  imjbov.  If  paly  lit  ommmed  them  Inlo^ 
tbo  rifbt  plgBon-holo.     Spoaklni;  broadly, 
the  Qormaii  ralod  laokn  niuplniciDiIy  the 
hnbiia  of  flesmBM  and  ordor.    Tbore  h*<e 
boon  (clebraled  eioeptloni,  but  tbcy  wore  In- 
dlvlduil.  Thoiiatinn  racudjitewlfuliaTln 
a  decidedly  plillou'pbiciil  boat,  mauling  M\ 
£ulllly  al  uklnif  broiul  uiii  profound  virira 
of  Ibo  known.    Wo  vcnlaro  lo  (nnlrodkt  tbi* 
opinion,  doing  it  advixdty.    IIidIt  proAmdt- 
ly  ii  myatltljin.  Iboir  breadth  nvnenaaa,  yet 
a  (jood  pbilMopbtr  mu»l  tblnk  oI«riy.    It  la 
B  mnnrkoblo  but  llillc-hi'Dd«l  fart,  that  (ifr- 
niany  hna  imt  oootrlbutcd  bcr  abaro  ti>  the  - 
ItanonJiiotlonii  of  aclcnoo  ;  ibo  hBa|irodao 
no  Llnnj.  Darwin,  l.yell,  Lavoiaior,  or  D«e-'' 
rnrto*,  u«li  orwbom  boguoatbtd  topoaleitty 
t  n«ir  natm  of  knowlodit*,  although  ihe  hia 
lciT«n  IQ  Ibo  world  gnn^  multa  by  tbe  ae-J 
rumiilBltd  nchievomoDta  of  hn  inv<viti|;B(oia.  I 
Tb(i  German's  imperftet  iraae  <f  humor 
uinthcr  otKiads  which  beiata  him  on  oreiyl 
palli.    Il«  ia  cut  off  fnm  tbe  pfr«eption  ef  I 
tamo  abaurdlty,  like  that  o(  Kant's  Dcum^-* 
non,  Ibr  inolancc    Odb  un  not  axpluu  lUa 
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W  bio;  lt»Et««i«tarlo«aqpUaiihtd»vla 

^3h>it«iciln»liokepijT»n>mWi9ril]r,Gtm«a 
I*  UiQ  proTuHioiul  iBTtatifMktt  of 
lAttil,  ilovl;  >tuiiiiiiig  guiGnliialiaa, 


UTERARY  NOTICES. 

Tbs  L*«  or  Hnmnr.  A  SMdf  of  tho 
C«<ue  «f  VariMMO,  and  tbo  Vricin  «f 
UtiflE  OisultoM.  II7  W.  E.  Bmoti, 
AMOckte  In  Blolofj,  J-;hiu  Uopklai 
Unlnraltf.  U&Uiiiion) :  itAai  HorpbT 
feCo.    1>lM6. 

This  work  asmbinca  in  a  itrj  nDunul 

[<(grN  the  too  tndt*  tlinl  an;  n  rsrcl; 

toOMxial  in  *dcBlillo  book*:  U  |i 

■Ih  ori^nul  uid  bdcptodem  in  lu  tie**, 

ami  'a  >i  lb*  »ud«  ilmo  a  lout  ladd  and 

r^puUr  praeentation  of  iu  •abJtcL     Wliil* 

|lh«  "0*k  U  ■«  far  M  iMMsiblo  frnni  bring 

teompIlBtlon,  and  will  bu  tim  to  lake  iu 

ai  a  Taloablo  contribnlion  to  piillo- 

njihtc  blolo)^,  (he  mithar  ban,  iiuvertiitlssi, 

giTcn  IU  audi  a  aurwy  of  the  RPncml  miU. 

1 M  will  prom  InwiVfdng  nnrl  innlruollTc 

all  todcca.    Wo  notdml  a  goud  expo. 

lH&oa  «f  the  natuio  and  pnatiil  (noditim 

^  of  iba  fUndunenial  picblcma  o(  hDritUi.v, 

nd  ir«  hero  haro  tl  by  one  obo  hai  labored 

'■finoniaticoll;  and  ofToctlrrlr  in  tho  dlreo- 

lion  of  iheir  aolutiun ;  and  »hil  b  ptrbapa 

I  mill  more  to  lh»  purpotn,  wo  ba»c  il  i»  tho 

BUghl  of  a  now  and  ad'ancd  theory  of  Ilic 

llubi«ot  of  citrcme  iulvrot,  and  wbicl)  irili 

Dbabl;  proTO  a  pmniancnt  and  Taluablc 

'  Mntrfbution  to  \\iK  Inigutry. 

Dr.  Bmoki  dpTot«  bli  flint  chaplor  to 
the  qtiMlion,  "  Wliat  U  hensdity !  "—and 
ho  gitci  hii  rraiirnt  a  iriiid  idea  of  the 
Darrd*  «hicb  ll  tnTolvo*.  Of  coune,  peo- 
ple who  haro  no  roa]  or  aeoOTalo  knool- 
edgo  on  the  aubject  of  life  are  but  ill  pre- 
pared to  appreciate  tla  tiibiiliiei,  and  our 
■udieT  obaervca  thnt  aueh  p«apto  are  apt 
•o  "  Kgtid  an  adult  animal  niih  fecl- 
higi  limitaT  U  tboae  iHth  iliiuh  an  In- 
idllgnit  aavage  night  regard  a  leli^bonc 
or  a  tlMmbciil.  ...  A  dog  irith  nil  Ibn 
powers  and  fnculileawhleh  enable  him  loGll 
hit  place  aa  tnan'a  companion  b  a  wonder 
almoal  bejoixd  our  powm  of  eipnuion  ; 
bnt  we  find  In  hb  body  the  DiadKnory  of 
■snaetea  and  bniia»,  di^llTo,  iMpinlorj, 
and  difiilalorir  otma*.  *y*,  earf,  «w;,  whkb 
■dapu  bim  to  hti  |ihu«;  and  aiady  bsi 


(aaghl  ua  iii>a  ^h  about  lb*  aeUo*  of  lUi 
BMMnery  t«  bmuk  a  that  greaUr  twak 
edga  would  Amm  oa  is  the  auucus*  of  At 
deg  an  ai|ihu*tka  of  all  that  Ott  Ita  ^ 
bm  Ihii  life— OB  raitbaatlcn  a*  atltluiMT 
UM  that  «ldcb  a  aataga  night  rcaai  b  A« 
CMO  of  thn  alcanbcat  bj  Mndjipf  lu  uak 
amj.  .  .  .  Lai  oBf  MTage  find,  h0"f<<r, 
wbUe  atudjlMg  mv  iroii  attaiBbeat,  ihM 
mall  maaMa  o(  ban  iritbotM  ainKiBK^n 
(ai  aa  tbo  BMaai  at  hia  comtMBd  altow  Uh 
to  ciamuM  and  decide,  an  fnun  Mm  U 
IltDc  bfokta  off  and  thrown  OTOrbeaid,  ui 
that  each  of  ibiM  coU^aa  Is  lucif  ik> 
power  to  bnlM  wp  all  tbe  machlnoT  aoi 
applian«M  of  a  perfect  iteunlMM.  fW 
wondfrfal  ihiaK  bow  b,  not  tbo 
of  wnuderfal  «a«h>Mr]r  to  prodiaee 
ful  reaalta,  but  tlia  (irodiactiaa  of  a  1  ■*■>!! 
rwnlta  without  any  dlacorenlile  mcduite  [ 
and  ihia  K  lu  aullIn^  the  problem  wUAb 
hroiiKht  baforc  tba  aiind  of  Ibc  aaianM 
by  tbc  word  heredity.  .  .  .  la  Ita  niad  ti 
the  lututalitt  Itw  word  caJI*  op  the  ^iiawal 
of  all  tbc  wooden  of  tlxi  Matnial  uilwaai 
tlic  oxisleocc  In  a  almpla,  UMorganiicd  c(g 
of  a  power  to  produce  a  dtCnito  odwh  o^ 
idbI  with  all  lu  characleriMki^  tm  dvn 
to  tha  lUghlctt  acddnilaj  pMuSaiby^lB 
pwcata^  power  to  rcproduoe  i>  it  aU  thdt 
bobJU  and  tutikeu,  and  «reu  the  a%hieM 
Iriek  of  apoteh  or  aeUon." 

Dr.  Droob  then  pracnd)  to  atace  *v 
rloua  other  (trlUng  and  ■abtiln  phoMBHa 
ioTolred  In  heiedily,  and  thm  intlnBiaa 
that,  notwMotandfaie  their  rcH&MHM  and 
obaoutUy,  they  are  onqueatlonably  npabb 
of  being  cleand  Bp  ao  aa  to  bo  aa  fnflrtB* 
dentood  aa  other  adendfte  Uwil  B«  mjv: 
"  We  may  not  be  able  aa  ;«t  10  pcaalnM 
lu  MCfota  to  Ihrir  vinMat  depibi,  IM I 
bopc  to  allow  Ikol  obacarathm  and  rdbo- 
tlon  do  enable  oi  to  cRacoeer  aooa  of  tbt 
law*  vpon  whkh  beredH*  dcpcada,  aad  do 
furiiiiJi  ui  with  at  leaiat  a  partial  toUiltW 
of  Iho  ptobleni ;  tbat  we  bave  arary  maM 
to  hopo  ilMt  Is  tlma  Ua  Uddca  rauaa*  will 
all  ill'  Boik  <f«ar,  and  that  Ua  oelj  tnyaUry 
1*  that  which  It  abuca  with  all  the  1*0' 
ntimeBa  of  the  mlTene." 

C9ikpter  n,  OI  tbe  "  Hlitoey  of  ih*  TW- 
ory  of  Dervdity,"  It  of  extraMa  bnnri. 
De  tneta  ilie  most  notable  apoenfalb^ 
open  Uio  tubjcet  that  haro  boa*  randi  ta 
fast  (iniM,  and  poicU  ont  Ibrtr  iMrdniuti) 
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bolk  bom  defi.-ctir«  kunaMga  anil  tnaa 
WiiWMiiin  *tiiit>  of  llie  nsturt  of  llf*,  and 
■hon  that  no  i!X|>bnaiioiii  of  iIm  ]ibo- 
MUM*  eoolil  tM  U  kit  uii>lacu»7  uklll 
hlob^  bail  fiitlj  acnptMl  anJ  braadlj 
pladtcd  tUdf  upon  lk«  OMlailoM  lijpotbo- 
•ii.  Dt.  Brooks'*  luanwrr  Ik  thtt  ebaptor 
ol  ite  lanilainBiul  tacw  ibu  ban  b«CD 
WMbliJicd  in  (bia  ftcM  of  Inqnttj,  tod 
>hkh  b«  prvwaiti  aa  requiiiw*  of  a  thiMiry 
«f  brtedhT,  Untrdiwriininathitcand  lu>l|i- 
M  Ift  tKe  praaecWkm  ot  Ilis  inquiry.  In 
Chapter  tU  the  Mine  1iiH>  of  hklorio  auol}'- 
d*  b  tmriupd  nMire  cloaeljr,  anil  lliv  aulLur 
b  bcre  bnni^iit  to  tin  otoiUenitian  of  Dar- 
wtn'a  tliDor*of  iianganeibi,  MM  of  (lie  latott 
fbnu  of  the  «i|il«aatkiB  of  hcrtiditary  jilie- 
iMmen*  Dr.  Uiixika  Soda  llie  liypotlie- 
rii  «f  Daniio  U  b«  uatMMinorj,  in  ibal 
b  don  iMt  i«c«f7dM  noh  a  dillcraiuo  in 
the  fiiBttien*  of  tlia  KpiodiictiT*  vlemunta 
of  ike  opfHMtlc  ana*  u  iho  fart*  rei)ulr« 
wmk  DOW  aertn  lo  <irartant.  Atid,  .ifl^r  tili. 
iwiew  of  the  Tarioni  iliroritm  iliM  havi^ 
\itm  tlina  far  off«r«d,  oar  aiitbor  tbon  pto- 
cndii  to  tlM  main  llieala  of  lili  work,  *lii<li 
b  tbp  (•{■ulilhlianttii  of  a  new  tbtot?  »f 
km<Bl;  b«Mt)  apoii  llio  diffvront  ponvni 
tod  fuo«ioftt  of  Uin  mpcctiio  ic]iti>ducii*o 
tkfnimi*. 

Il  uritl  nut  b«  ponfblo  brM  to  |[1t«  any 
foil  or  nBllsfactorj  accccnt  of  Dt>  Ilmok''* 
ibMiry  u  dabotatcd  and  lUuilnitnl  In  Uie 
mtsrair  before  ui,  nor  vlll  It  be  *o  ntcnuaiy 
1«  Ihr  NNitn  of  Ibc  "Vcnithl^,"  an  Vol. 
XV  »f  iMa  magadne  oontaln*  two  anidn 
tqna  tlie  >ab}ert  brtbeantliot  KpKacming 
hk  ttem.  and  cseBpltfjIiig  totcc  of  iholr 
U^krr  appliaaUani.  It  maTbr  itatfl],  lio«. 
ner.Uiat  ■Idtt  Parvin  hold*  Ibal  male  uoA 
trmaU  giT*  «rjual  «l«inent*  in  their  coin. 
kfatiid  oEipricv:,  Dt.  Itruoks  maintaitu  ilmt 
tbc7  ara  nul  uiily  iIllTrrrDI,  but  ihnt  the 
■SScnaOi  ti»«a  le  tlio  intport  of  a  general 
tair  Willie  ilie  funeiion  of  tbe  ftntalo  !• 
•MMtvatlrv,  or  to  pm«rio  and  baud  on 
all  Ite  pwU  (hat  btleag  lo  the  n«~all 
llol  baa  tiai^a  a>x|utml,  >Hh  Itlllo  or  no 
tendaDCT  lo  ruy  fnMt  tb«  tnoe  typv — on  llio 
albm  bam),  Ibo  malf;  Itadtog  a  >noi«  raricd 
•ad  adnniiimu*  llt<',  *lainp«  tlie  kudtnu? 
in  TBilatloD,  Ibo  Inpttlaaa  w  bifther  do- 
tdnpDMBl.  cpm  ibo  dommon  prndvel  ot 
aeganlatloa.  Then  b  tnom  than  plauid- 
nu.  xxir,— IT 


blllt;,  note  ertn  thm  pTdwbilit;,  in  thl* 
Idea,  and  tboae  who  look  critiMDjr  into  the 
ctldonoc  adduced  bjr  the  antftor  a-n  hatdljr 
fail  lo  reeogidn  that  be  haa  aeitcd  npeoi  an 
importaut  prinriple  in  tbi«  field  of  faiTtell. 
gatioiL 

Tut  Bmouioi  Gbiwhak  or  Wiitiiit  Con- 
wwTt.  Carefully  mtM'd  uiil  auiioialo) 
bj  ALrsEu  ATU8.  Ktw  York:  l>.  Aj/- 
(ilctun  &  Co.  Fp.  364. 
"'Cuourrr's  GftaHMAt,'"  aajv  ibe  tiH- 
tor  of  thin  e<Ulion,  "  la  proboblj  the  utotx. 
itodibla  gnaiiuai  ever  vriiivn.  For  ibe 
puTpo«a>  ot  Mlf-«duval]ou  il  ia  unrivalvd." 
Tlua  b  probablf  beownc  tt  b  not  ulrlrtlj  ■ 
granunar  socoitUng  to  Iho  omnmon  iiltai  of 
a  s'*'"'»'>''<'^  test-book,  but  ia  nther  a 
•eriui  ot  fatuiliar,  prviilieal  Itttfr*  on  the 
n*«  «I  the  XnglUb  to(igii*t(«.  Tvchniivlidoa 
are  abacvli  aud  pai«ili)(ui*  «rv  rarv,  aiul 
prcii  unlr  in  itliuitntion  ot  ilin  iliacuadona 
at  lbs  tviL  Tlio  nliWt'*  work  bw  bura 
Mv^j  to  ealt  attention  to  the  ^iM  in 
«tii<-li  Colibatl'a  tMdiinga  differ  frutn  what 
is  iioi*  uoaaider«d  tbo  iMtt  UMgt,  a  uatMr 
in  which  cbanaoi  may  bar*  occurrod  or 
inor«  urict  dihliiiollnim  hnTi-  \jrrn  rilab- 
ll>li«<l  •iiiL'e  tilt'  flm  ciiitSon  of  thn  "  ISrani- 
nMr"  MM  publlnbiKl  In  IRIH;  lo  nolv  tlu 
few  nrrtt*  at  diirtinn  to  br  found  In  tlic  lot- 
iKn ;  and  to  iuiipbaxliv  a  marc  dUcrimlnat- 
lag  mo  of  Ibo  ralatlre  pnnouii)  tbui  U 
cu»eoin»t7  in  English  litcmun:.  Tbc  Imi  ia 
a  point  oa  wblvh  tite  editor  upppura  lo  mt 
much  siotv.  The  rule  he  aiinounc™  on  the 
(Ubject  la  that  "icuo  aoij  wuicu  a.re  prop- 
erly the  f)»«rdtnalin(!  retail  fb  pninQUiu,  and 
THAT  U  properly  tho  ratrlellre  rcUtln  pr»- 
Doon.  WhcncTcr  a  clauie  nalricU,  rimlta, 
dcftnca,  quollfio  the  ontecrdTOl — i.  c,  "hiMl- 
tvcr  II  U  adJrctlTil — riplanatorr  In  tU 
tnncilonii— It  abould  bo  blroduei-d  "iih  the 
TtUlIre  pronoua  tint,  and  not  wlih  w«it», 
nor  "tth  WHO  or  witOK.  .  ,  .  Wno  and 
wDKTn  aro  ib«  proper  ra-ordlnnllnt(  rc<a<lTC« 
U>  nw  when  thr  anirwdtnt  ia  completely 
eipKtsed  Klthonl  the  help  of  (he  clanac  In- 
troduced lij  Ibe  relttllre,"  The  rale  aecma 
lo  be  a  naeful  one,  other  tiling  bang  equal ; 
btit  aa  we  raul  the  niiTa  wliicfa  Ibe  mJiIot 
haa  inurud  in  brarinrl*  after  Cobbett'a 
viio^  anil  wilKm'a  whereTcr  ba  JudfcM  th« 
change  aboiitd  bv  made  in  acnirdane*  with 
bis  rale,  and  aa  we  obwrrc  in  other  plMW) 


♦i8 


THE  POPVLAR   SCIEIfCS  MONTHLY. 


wo  Cod  U  bUI  notdotoMUbUiblkcKAxint 
bM  obllgitMj,  bat  that  It  nuwt  b«  inada  t«y 
IflAen  lo  jkU  In  toor  of  (Upboiif  M  couud- 
1«rWlau«lgniNlBU7l<h  Oneof  tie  moat 
['•amuMHkUe  ImRicm  is  tlwpnMsl  adiilM 
|b  lu  complete  tad  «i«ilantlr  amagol 

bdtti, 

Du  SnmcH  ea  %tkKTtwtx»»xtnt»  u 
AMnjx*  (Tlio  Snidf  of  iho  roUtiot)  9a- 
CMW  in  AMtrio).  Bf  Dr.  B.  J.  Juna. 
Jena:  Qwtar  Fbdiar.    Pji.  14. 

Tb  •ubflaaea  t>\  Ihla  p>bBc«tIaa  <rta 

pori^all]'  ceo(ribnt«d  bjr  Ibe  kutbor,  a  pto- 

'  leMOr  is  (tio  Unlrcfiitv  at  CcnniTtruiila,  to 

fbe"J*briiadMr  ftrKuloaalUktfliomicued 

I  SbiliiillL.'*    It  mapriaca  a  «l*«r  tvvlcs  of 

ihe  t"'*"*^''  ocndUtoB  o4  the  Matting  of  po- 

lltfcal  TConotnf  uid  oihar  btanctwa  Mlailag 

W  p<di11c  poHtjr  and  admfailatnlka  Is  tfao 

«aUcgci  of  tlie  TTnilod  fiut««,  iritb  tptdOe 

notitiM  of  tb«  muran  in  tliow  batJIntloM 

In  wblcb  men  panjcalnr  U(«nilan  b  ^cn 

to  It. 

TwmT  AsKcit  Rtfon  or  wt  CuittD 
Srirca  Geolooical  «X»  OmaturmciL 
^EmTKT  or  Tta  Tnamaua.  Bj  K.  V. 
Haiiien.  Wubln^n:  Oovrriiiiiuni 
Frintiug-MBce.  Part  L  I'p,  8<)9.  wiili 
IM  riaun.  Part  II.  Pp.  a03.  niUi 
MPUlMAad  17  Vxpt. 

Toaa  Tolumea  and  tba  adeompicjing 
IWTttolio  ooiutituto  Ihc  final  repoH  ot  tlio 
Bljtliiu  Sorreir,  uul  coror  tbr  wotli  done  in 
ISTS  ud  unU  the  doM  «f  Ui«  exlMeiuw  ot 
tfaa  mtvcr,  Jbm  SO,  1879.  Hie  Itrtit  part 
IncludM  tbe  report*  of  Pr.  C.  A,  Whll«  on 
Ooologr  and  Paleonlolo^,  nnd  of  PrutotMr 
A.  a  Pichvil,  Jr.,  uul  R.  \V.  if«bululill  on 
ZoiStofj.  Tlic  seronil  p^rt  rclslrt  lo  tbc 
Tellonlann  National  Park,  and  oampdiM 
Ihc  "Gcolopr"  n(  that  r*|[tnn,  by  W.  H. 
HolmM:  "Thu  Thmnil  Sprtne*,"  \tj  Dr. 
A.  C.  Pralc;  and  thr  "Topognpbr,"  by 
Vimrj  Gunnoit,  E.  M. 

SKi.SiCTum9 :  It*  CauM,  Kamre,  and  Pk- 
Tcollon  ■ithoul  Mrdlcln*  or  Ctunco  In 
IKM.  Itv  WiLt.itH  n.  HrDWM.  Rniu 
ton:  S.  K.  CitMino.  Pp.  147,  Price, 
$1.25. 

SsA.«i<«ni8s  if  re^nled  in  thia  traatlM 
a«  Uio  reiuli  of  oflcnaM  aptinsl  p«vitr, 
afcgraraicd  bj  aiiciopts  t«  reaiM  Uiem.  Tba 
bregnlnr  notionii  of  Uio  alilp  an  <onaiaMl; 


dkpiadnB  tba  Moter  and  tbo  i&tclisB  t 
gnril;  of  Iki  bod; and  lla  pait^vUtAc 
uiuMUiar  eSorta  made  to  wanietatt  ik* 
eHoU  produce  ether  ibcita.    OamiaM 
Ijr,  tbe  i^iiaai  bowea  ihofCMgb^  Am^k 
boL    Tba  tmoty  leooaniMaidedbtoMk 
nU  l«  Dm  cundiiioni^    8ccti»  a  WiMflw 
Nlaxatle*  ef  ib«  nuwdei^  and  tbtn  afll  le, 
il  to  aaacarlnl,  no  tiwiblc. 

CcKDLATiTK  UcTuoo  ro«  ixianuM  Go- 
MAM.  R>  AuoLm  t>>CTvnt«o.  X«* 
T<ifk :  D.  Apphtcs  &  Co.  Pp.  Ul. 
tt.sa 

Ite  ifctocT  «■  fbich  Ur.  Dn7«pnnE  >•> 
micied  b  Uul  Of  rtpHilioii.  Ki*  ala  It  lo 
tokub  the  aladont  Oonnan  bj  tbr  mati  M 
of  proocu  na  ibol  by  «bkb  ■  nili>p  Inm 
It,  and  M  la  driU  bfm  tbat  be  tball  knm 
vim  a  phiaae  ^»  foitonl  triKbt,  not  br  lai. 
ing  (o  go  (bnnigh  Iba  painfal  pnwfsa  of  a 
gnuuBatical  aoaljal^  bol  aJapl;  btcaaao  B 
"Munda  n^t."  IW  mMbod  b  tboi  pa- 
erallx  «*al  an4  eanverMtlonal,  Tb*  bit 
MaabUng-Uoek  the  vlwAMt  In  Gmum  hii 
to  n«M  to  tba  "cbaotv"  oa  ib*  autW  ««ll 
»i}1ra  il,  of  gfnfat.  Ur.  Drtnrpribg  BUM 
11  lij  ilrilllng  ibo  papU  In  KTln>  of  atcKbn 
r>n  »inglo  venb  In  coaineGtlon  irftb  ibo  mi. 
dw*  and  proaomii  and  *an>e  ndJMUtw.  D; 
ib«  dm*  ho  baa  pronoinioH  tbf  irDnl  b  t 
doipn  or  twctntjr  ranitrtMM  iritb  iba  adjcc- 
Ural  tiTRiinBliaaa,  tr,  4^  or  a,  thai  eay  be 
appropriate  lo  ibe  ao^allod  gioilcr  of  ifa« 
■nnl  msTklng  aa  na^  ad)ecllv(«,  be  «fll  bt 
very  apt  lo  bare  galMd  tbe  pooor  of  dcMI- 
tnji  a  n-rann  nte  at  ooee  b;  Ita  MioUKng 
wTong.  DrfUi  sortmcd  by  tU*  bka  an 
nupplcmctiud  bj  esereitea  sod  rindiag4» 
MQi,  Bitb  a  aioclt  tA  vorda  tbat  b  «o»- 
aldcrcd  UDple  for  the  practical  vanB  at 
cvory^j  life  aad  <«n««raathin ;  aoid  abo^ 
lbs  aaihor  bcUcTcs,  "  \tj  raoatant  and  enr- 
nrjdng  rcpetilloDi,  tbtac  wanb  an  fuSj 
tnailcrtd,  tbc  Mud^ol  win  poaacH  a  tboroa|b 
knowledge  «f  tbe  pracUnl  fmncvnrk  of  ibt 
lancoaee." 

Qutsrilia  RroncmcAs  (IIjRiraic  QamlMt^ 
B;  Dt.  JdXo  Pim«  Fuimu.  IB»  d« 
Janeiro:    Tjrpograpbia  Xaooiul.     I^ 

Da.  Fjiunu  b  pb^ilciaa  to  the  baa>* 
of  deteaiion  and  oorreolion  in  Kin  da  J» 
ntiio.    The  pamphbt  before  M  to  •  odbr 
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Om  i>r*nklM  mUA  b«  W  MUdbutcd  10 
lb»  -Oi^M  lf«ifi<«"  «jh1  tiM  "JonMl  da 
CWUDMna"  ot  tfatl  aiy,  uo  locti  pib}*ctii 
■■  ••  Anfanal  EauiMiiiiiw,"  '  TIm  Stvtn  o( 
Kb)  da  luMtni  anil  ilwir  IndiMMe  upon  Uw 
FnUle  nMltl^"  uid  "  Foiiulu-  Counaeb  <a 
tfauta  «f  U jptM." 

DaNokm  to  Qultb  ;  A  Pirturinl  Oaid«  to  \ 
namiWk  SuilIoiT  DcfccU.   Itj  T.  PKttt- 
an  Tuut,  IL  X,  tiWrxoan  to  tbe  Oen- 
cnl  InAmiBTT  al  Lccdi.   Fotmh  ttKUaii. 
New  Totk:  D.  AppleUm  &  Cft.  Pp.  163. 

A  Hon  lirU  presmuUoa  of  tfie  itii 
«Ucb  (olio*  i>  llM  Inclc  «r  (h0  txiU-liilig 
plwDbcr  ami  dnis-buililvr  It  lliiit  b>  Dr. 
Twlc  Cotmnctil  tl»t  piclurM  ant  moro 
^Active  than  iraplt,  Um  author  ilcpicu  in 
•event]'  platen  varioiM  E»ult«  of  iir*TriiiCi', 
nuiBt  oif  thno  actual  oiMi,  and  ■coaiii|>aijicii 
caeh  wiik  a  frw  p*ra)[t«phR  of  wi^laiution 
or  Umoij.  TIio  MUtM  of  nOHct-Kan  in  Indi- 
Mod  bf  IiIm  amxr*,  and  Iha  8ds,  the  leak- 
•(^  Uil  iKilllrMka  of  icngf?  arc  nUo  rcprc- 
•micd  in  Mua.  jUnong  the  faulU  d«Kr)bcd 
■re  Bntnppnd  Bnato  «nd  orttfloir  plfMa 
paminK  dlnwtlj  iMo  a  loU.^pe,  it«p«  cmp- 
t)i-l  )jj  ofapoiMkti  or  bf  tho  ftcnr  of  aatrr 
put  ihtir  ouilttai,  dTalti.{i1pa  of  poor  qoal!- 
t]r  or  badlf  }alncd,  ind  ilniiiu  runidng  np- 
Idll.  A  parlkuUrlf  iiriltlng  gT<<up  o(  plM- 
«fca,  entltWd  "  How  Poopic  drlak  SoBiigi-," 
■tews  iIm  itugrr  to  bo  expected  from  dralni 
INMing  MOtf  or  oitr  vrIIh.  Amonf;  the  In- 
liiimliU  UuoHm  is  th«  fallonlng :  "  Knterlo 
tOlibaid)  lercr  brnhc  out  in  a  |rmilcinaii> 
booae,  Crem  «kid  itiprtad  Into  tho>Utagc 
Ob  cuBUwtiM  I  found  thai  tho  wai«r- 
<l««t  <ru  in  ih*  a*nt«r  of  the  houw,  and 
that  llie  Mll.f>ip«  diitchargitd  Into  a  ooinmon 
Mono  drain  ni«nln(  under  a  tllnd  «ntnino>- 
IwIL  Hiis  tlratn  wan  almoat  alihimi  fall, 
JO  tnncfa  M  ikat  ti  liail  beoosio  bto<i«d,  anil 
die  tBoaev  Im^  fowd  lu  aa;  under  tb« 
Sooting  of  Ihii  pnli^  anil  roonia,  ll  ciiu 
In  ■  rmm'*  hoarl  M  Uk«  wp  a  lilod  httl  in 
ordar  to  Im|i«c«  a  dials.  Jfbrof— iho  dniin 
on;;hl  n»*>v  lo  har*  bet*  placed  undir  Ihn 
tMD."  t^OBur  tirent;  additional  ili'tiM^u  ar« 
Uottd  >lt!iaM  plata.  and  molhodi  tar  de- 
wcllnit  the  owapc  jif  Mver-)^  arc  ^reo. 
Th*  book  coabilni  alio  •omc  bhit«  on  vrati- 
latiBf  hinou  and  onrlasu. 


HtRMT  ASD  Tna  or  Lumoins  urn  lUi- 
BLM.  Bt  8.  H.  Sevmut.  Boatoo: 
8.i(LCaKUioiCo.  Pp.  »W,  witb  Fortf- 
tight  Chromo.Uthogfapbi. 

Tr(  Biodwt  aim  of  the  author  of  diia 
book  ban  bteo,  In  tbv  abocDce  of  aof  work 
axclualTolj  deiot«d  to  limestones  and  mar. 
blM  known  to  faim,  (o  pr«*«nt  Ih«  faMs  and 
■peeuUtkn*  of  original  writon  "  m  >docl«a 
•ad  arrangod  aa  10  ItluMnM  lh«  raluo  of 
BnxMonM  In  tmo  depaHiucmU  of  ^kAo^, 
but  maro  Mpeeiall?  their  n*«  in  the  tao> 
cbanlo  and  flop  artt,  and  thoir  hialor;  la 
drlllMlIon."  TlieM  fituilM  ar«  wo  aban- 
dont  and  (o  divvralDod,  tbvlr  um«  are  «o  maU 
llfaHouii,  and  thr;  plaj  *u  Imponant  a  part 
in  every  field,  thai  Ihore  Is  mirl^ljr  room 
and  usu  for  a.botili  of  this  kind.  Ur.  Btm- 
hnm  dunt  not  i-1aim  thut  ha  hu  enUrcIy 
fllliHl  Iliu  vncarit  pluw.  Thil  Koutd  be 
mon.1  tluiii  ll  vtoi*  iiiWBlblo  for  onu  oompUw 
Ui  du  at  a  (lT>t  oTcirt.  tint  lis  hna  msdcs  n 
crtolllal'lv  Rttcini[it,  siiil  linn  [•ruilim'd  n  book 
viTibiHlviiij;  n  Ini^  Ritiumil  i>r  nuthcntlo  in- 
turnistiuii  coiicrniio^  liiiii'MoTies  in  nil  psrta 
of  thv  gk>bi\  nTitl  Ilicir  uaca  ill  all  pcriodo  of 
hislorj.  Til'-'  ficpt  dmiiipf-  an  Jiivoicd  to 
a  •dsnlKlu  o>ii«i[|i.'niti"ii  cf  1iinii«t<inp<,  do- 
scribing  Ibv  dilTlTrtll  cIliM-C*,  (lio  foMils  M 
abundaul  In  IhKin,  and  uf  which  man;  of 
them  ai«  «o  tai:K«1«  compos'^il.  and  1)10  pn- 
«pril  divfidfln"  of  geoliigiwiJ  timo.  Tho 
iiioiv  partlcnlnr  ac-Klunt  iif  (ho  Hrvral 
rliLpiH?*  of  llnicsianwf  »nd  ninrbliu)  follomi, 
IwKinnlnc  "ith  thoM  of  thv  I'nitvd  SlaCM, 
•  hlch  arc  |[miipo>l  bj  "  tORlaDii " — JLUanlic, 
Mi>sl9«!pp1,  and  tbg  Rodij  Ununloln*  mvl 
PnclBccoait.  <>lh<ir  IlmeMoni'ii  on  c1iuu>t- 
I1«d  anil  dMcrib(«t  at  iIkhci  of  Itiiii'h  .\innrt- 
oa,  the  Wen  India  UUnds,  Mexioo.  and  i^ontb 
Amerioi.  Eiimpaan  HonM  ai«  sinilbHy 
d«(crlb«d,  br  natiiilric",  it»  well  tn  tbow  ot 
Ada,  Aii'tralin,  mid  Africa,  The  di^wrip- 
lion  of  the  Greclnn  nisrblci  In  arcompantcd 
with  a  few  rcmnrVi  on  Ihelr  applii^tlcai  Id 
Oreck  art;  and  in  the  Uter  chapters  are 
dfvno  Mcounts  of  the  "  .Inllqac  Matbli*,'' 
"  Antique  AlabaaCen,  Serpentinei,  Bualts, 
Granite*,  and  Porpbjties,"  "  Antique  Stones 
anil  Works  of  Art  in  Modern  Bome,"  and 
"  Antique  Stonei  used  to  decorate  Bomaa 
Cliureho!."  Ttie  appendii  pTes  labuhr 
TJeirs  of  the  "  Age  and  Looality  of  the  Piia- 
eipil  LimcrtoBci,"  "Frewft  ]lBrbl«^"  aad 
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"MuVI—ot  Cm  Briula 
■  OuiuiMiy.  Mc"     n* 
F^T*  daw  uil  bril&BBt 
Vlha  color  hmI  ipabi  at  mbb  g( 
'  Xorapau,  AMoa,  ■miIubj^  ibJ 


(Patirtw  ot  Ubl  luBu  Lia«ii.l 
(■7>    CoOoctol  ti;  Ftuu 
Flnl  Fun.     Pb.  33.  viifa  W 
Rccotf  Put.    Pp.  M,  wUk  M 
Btriln:  Fivm  l4>P«rtwl<t>>     nte,  lU 
mwha  «h1i  part. 

Tn  coMMk  of  cmbKMcriBK  anidca  «r 

1 iiliiilil  ri nil  itnljM  I IwhI  rift 

or  vmI  ««m  ncsdj  o«t  ol  *«(«•  fa  iki  hat 

,  oentai7,  bol  itUl  aurtirra  ia  pvM  «t  halj, 

tnoM  of  U  majr  b«  UmaA  lIkw hiBt- 

^As  Utcmpt  ii  DO*  muAt  w  reiirv  It  u4 

;  eommmd  U.    The  pabSatwa  i>  the  B«rih 

.  •■  ModMoriC-  aad  ifienrarf  in  Inaka,  of  • 

[  tallaction  of  p«uni«  of  oU  Oonm  ei»- 

I  bnUnlM  nvaM  ■  richiMn  in  bwHffnl 

I  iptdiiwiw  of  an  o(  Ikl*  Und  tM  ih«  wotM 

y  WM  Mt  koac*  It  powiMBJ.    Tlw  pablBlMr 

I  inlf^t  IiavD  npplmiaicil  hb  culkciko  vilb 

■notbcr,  u   Ur]t«,  of  iiUitlotul  ti*tt<n>*( 

In  the  luno  Rjl«,  but  b«  ha*  piriwiwi  lo 

vary  It  by  prwiMtng  a  atotad  on*  b)  a  di»- 

Unct  aljl*,  tlw  ok)  [lalLuL     lit  lb*  Gwnaa 

mbiMntn,  tha  Sfan  'u  bcougkt  o«l  in 

atiloh-«orii,  vhlbt  tba  gntumi  it  left  in  plain 

Uoan.    Id  tbc  oldir  Iiallan  K«tk  th*  oppo- 

I  alto  mMtre  pnarall;  pntalla,  ajri  It  b  tba 

^SguK  ibat  li  left  plain,  and  it  ambraidand 

FWund)  Tat  tlin«  t,ir  xnnatioat,  ami  botb 

LnylM  ■)■;  tometlmc*  be  fouul  In  th*  laata 

pi«v.    Tho  lulbui  pattcnw  uc  gncofallf 

drawn,  ftchI;  pfirmled  off,  tad  nlvar*  oo«- 

LTantlonallwd  uid  whoHjonuunciiiil.   Siotae 

IftftbHa  ma]'  he  ulllmalcl^  of  Glrciui  ori- 

i  fin,  tint  1I1C7  all  camo  to  tlw  collcrUin 

i  tnrnt  Italy.     Tlicy  kciu  lo  hncc  mjojEd  ta 

ICxMnalTe  ililtution,   for  norku   in   Italian 

I  Bllteh  maf  bv  found  amoDg  npatlj  all  aa- 

ItlonaCtlai ;  and  "r  are  girrn  in  llioic  toL 

umca,  ti*aid*a  lb*  Itnliui  and  Urectiui  du- 

■l^i  pm|ii>r,  llQrocniu,  IVnian,  and  5|iaii- 

tib-Uoorlih  KTOupa,  all  nii^vnlal  ia  motive; 

bat  harinn  «arit  iraim  and  Wiitia*  p«cnliar 

In  tliemielTca.    Thv  drrij[iui  r«p««di>e»d  bj 

Fmu  LIpprriicldo  an>  tabim  Tram  aulbOTi- 

;_tioUod  tpcrlmoiu  at  tntm  llio  tlxlorolh  to 

«l|^(Maih  ocQiurlcs  or  Irnm  Iialtco 


TRK  uaua  KKFOm 

fta  QttuMH  «  *  DiTiiraai  «v  m  Pia» 
^-""-'  VtcauT.  iBawml  Jiihtrn 
aa  I  wing  ika  VMUaloji  n(  "-- '  ^ 
>ef*j«<B«fliB.  DeUrMwiiT 
«f  tW  rninmalT.  oi  Octcbcr  ' 
by  Dr.  Aiffcv  Wiumji  Ilufiu3>,r» 
turner  U  Cteabuj.  Kpoood  (Ate. 
•Mfc  aa  AiTWdtt  aonutniaft  Tao  iVt 
ima  no  thf  *■*-'-'-  ttt  tlui  L'n!n»<q 
a(  OnAataa  of  Bcalaebmkn,  pcBMaMd 
to  U*  taedtmrr  a>t  Bon)  aUMtcrf 
PaUe  bavwckn,  bf  tha  PUIoMtW 
fkc^  of  ibo  Boral  Ftvdnfck  WMw 
CaiTwili;,  Is  tto'Taan  18S9  and  IMl 
Boaon;  tilB^EtaA  *Cg.   19IS.  tf. 

Ttna  )•  iha  ataMwhal  fomridalda  Ibl' 
a«fcr  >Uch  t^  mtrbnied  -  Bcdn  R^Nfl'' 
on  I  ill  Mil  ■!  lad  tttouUlc  adMMtion  ippMi 
ialb«liib.    TW  flnn  pwt  of  It,  fBtinRbf 
tUftj^Ta  p^ta,  eoiuiMa  of  tfca  ihbM* 
laancwral  addcaa  at  Or.  IlafmaDB,  drflrMel 
OoiatHr  IS,  1380,  dcroUil  10  a  (protral  it 
(iwdoa  of  ill*  poUcj  of  diridlng  llw  Pkfi* 
aopUeal  t'leuUj  of  Iho  G«r*D«n  unirantdn 
fo  a*  to  eraal*  a  b«*  facul^  of  lb*  ■icoaJ 
adanon.    Dr.  IIofBann  opfioKa  Uii*  on  i' 
rtoui  BTOonila,  and  then  paapc*  to  the  <)••■ 
tlon  M  to  tbc  aimltJoM  for  (railuaietaf  hit 
ml  idMoU  to  tba  antTctaUr,  atddi  bo  la- 
ritia,  and  »Uck  It  alaa  a  pan  of  tbe  g* 
ml  qacatJm  of  ika  onlij  of  ilK  rfaDtMfl^ 
(b1  Fk«nll;.    FbOoafaig  tba  addnw  I*  Ik 
oplokti  «l  die  PUloaepbkal  FaraUfaf  il* 
B«tUn  Cnlwndt;,  gtrw  la  1H«,  asabal  *» 
propoaad  tdnihtioo  of  iIk  tcal-acbool  p^ 
nMat,  and  Uica  wa*  the  admie  t<|i«* 
of  tlio  aame  fandlj.  amOe  tm  l$»,  (Aff 
the  rcal.adM<>l  ttuimla  bad  bmm  adnM^ 
Tht  raowMer  of  Ibr  BppondU  cfriMi )' 
notaa  aiid«nncU  Troni  Tarioiu  anlt«>a* 
coniiiviaMy  of  IW  tifn  takt*  In  tkr  <*^ 
porta,    Tbc  paopliM  «ialalna  a  pnlto^ 
John  WUliaoM  Wbito.  of  Darrani  CofiV^ 
giving  rariuut  islireating  niplanaliaw.  ^ 
llip  i>Bb)nt  ia  aae  ot  ounsiderabk  jt^ 
nmot  jMl  no*.  tliO  appaaraon  of  tU<  **' 
omnit  la  an  KoRfith  form  irQI  b*  td^M 
fai  tbe  dtKoulaa,  aad  will  bo  wdcMBBl  *f 
ttaafnndart. 


Bju-ktu  or  TM  CstTW  Bt*tw  Fkb  Cmi- 
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ToL    I.  for   iMiI,  Fi>-  ««1 
V«LlI.f<)r  lsn,|>ii.i«T.   UVufaingRm: 

Tn*  "e«lWt&i"  »  ntw  ptUilUlwd  bj 
liB  amhorti;  d  ui  Mt  of  CimgT««>,  in  two 
'«mm,  B  put  of  iho  oSlloa  titing  dlitrib- 
Md  ilipntiiM  b;  ri^BtiiR  u  tb«  in<ti**  u 

Uoestd  and  put  i«  type,  wbilc  tbe  oilior 

n  (■  bound  op  at  iIid  twi  «<  tbe  )'«ar  ia 
A  MiBual  voliMM^  T«o  dMM*  ot  roadtn 
in  thu  Moamnodwcd^lbM*  wIm  with  to 
pi  IIm  niatiM  •■  <wl  u  it  ippcu^  h  •»*(, 
Mlilia«a*bopr<ier  lofaaititinpenDaiwiu 
■rai.  In  bomd  mltoM*.  The  two  Totsmw 
low  before  on.  belHK  1^  <bn  p>AUih«d 
ndrr  Ifae  sea  (jnwn,  c«atun  oiuMniw 
(ddM  on  •  niKt;  ot  nbiccta  ntuing 
D  tba  dcMtiptloa.  prepogUion,  aUafaiog, 

biu,  luiil  an  ot  Dili,  tl«  value  of  *bich 
•  both  KtcaiiSc  kuj  practloU ;  of  Aoierioui 
»4  of  [orei^  origta;  and  original,  nlalins 

the  boMO  olmmtkn*  of  the  aeniU  or 
iMGl  eofTe«p«*d«au  «t  \h»  dnamlBaian,  or 
ilirttd  bvm  n  eitewirc  nap  of  Ihing 
riwhyetopwl  KlenUore,  and  the  repoita  of 
Khor  conntriea.  We  regret  the  abaenoe  of 
M  Bdeqnate  claaii6td  inilei  lo  the  Tolomea. 
K  eoploua  grnnal  alpbabetical  index  ii 
[iraf^  and  an  luka  hj  aolbnr*,  and  Iher 
ibmlM  Dot  b«  dlirponaad  atlfa ;  hut,  lo  a 
torit  n^rlHsd  hj  llic  hitnn*  nf  inait«r  (hat 
\Km  iliM*  TttJumoi,  annthCT  Indei 
to  bo  atadod,  living  Iho  tlllca  of  ar- 


tiL  LtiK:  Ram  nx  yAtvftiL  Bia- 
KT  or  AhiH'u.  Rt  B.  PntccTu. 
TaMflT,  U.  D.  Loadon.  P*tii.  and  N'r> 
foefc :  Oaaie),  PetWr,  Galpla  &  Co.  Pp. 
'CIS.  (S-Ml 
T<is  anther  of  tU*  aUnotlve  work  i* 
PnifrMor  of  Botaiij  In  the  Unirt*Biiir  of 
■Daltllfc  II>  luu  prrparal  tiU  book  e«pe- 
k  *Uw  of  "  that  claM  of  rnukr*  sfao, 
lake  an  !ntotli)[enl  IntertM  in 
Aj  of  naiuial  Umor?,  haTv  hut  titUe 
t  for  Uin  tcdinlcal  iletaili  whlcli  would 
all/  fonn  Ibt  balk  of  •  fdcntifio  man- 
Icn  Uic  nibjcrl.  Willi  Ikia  vie*,  oMrly 
ItUrdaoflbnmiiti^ulkarrbMn  ilvT0t«d 
t  aanunnb  aod  bird*.  NemrtholtMi.  ilio 
oiWr  ilawu  lun  not  been  nesltciml,  btil 
^^h  degrM  of  eoorideralloin  b  Rtirn  lo 
^B  lipllla*,  Uie*,  but<t>,  niollntk*.  and 


Ilw  lo««r  dirWoot  of  ilie  anlnal  kUtcdora. 
The  book  baa  grown  to  It*  prtMot  torrn  out 
of  llw  acftea  of  leeturea  on  aodlaQr  which 
Dr.  Wrigbt  dcUverod  HiTml  ;rar>  ago  to 
tha  fuuntal  falMOfj  clauv*  at  bU  unlTen 
alty,  and  the  ntatler  of  It,  csrichod  wttli 
eoplon*  dtallooa  from  UaToIeta  diKlii- 
giriAcd  tor  Ibcir  watMchM  In  na^unil  bl*- 
tor;,  baa  beta  arilaiiallBcd  and  reduecd  to 
ha  prcBBOt  oenprthenriro  and  eooMcied 
form,  tatder  adnntaget  wtuct  onljr  lan^- 
maiurEns  tboui^t  ean  confer,  and  whleh  a 
book  propatid  to  mcci  a  pniHiii  dmojid 
ean  not  ao  well  wjoy.  The  ajtieinalic 
netbod  u  faithfnllf  followol,  and  the  ai^ 
mala  are  deawibed  bjr  daiaa.  orden,  fami- 
liea,  and  Ibe  other  rrUttd  groujit,  in  rvpilar 
order,  with  tbe  urientilic  diFlioMlmul  oai«- 
fultjr  DOtdl,  to  thai  a  dear  view  u  glren  of 
■1]  that  comea  within  the  scope  of  tbe  work. 
Tbe  adsptaijon  of  Ihe  Mfte  to  Iho  mind  not 
familinr  with  icdinical  langue^  the  beauty 
of  the  bread  ptfM  Willi  ibeir  I'leaa  paper, 
■haqi  ifp*.  and  the  profntiun  nt  appropri- 
ate and  eionllently  eioculed  illuntraliont, 
make  Ihe  work  emisenllj  plMMnl  and  ault- 
ablc  to  tbe  taniity  and  (o  finneral  render*, 
and  one  whioh  *h»iild  atcracl  all  the  foung, 
who  have  any  laiic  In  that  direction,  to  tbe 
(tndy  ot  natural  I1I11I017. 

UimsiL  Rnocam  or  rm  Uimv  Static. 

lijr   AtucHT  Willi  iH»,  Jr.     Wa*biiiji- 

too:    OoTersment  Priniiug4)flioe.    I^. 

SIS. 

Tina  Tolume  represents  one  «(  the  di- 
eiiioQa  of  the  Cnited  SiaIcb  Geoloirieal  Sur- 
vejr  under  the  dlreolion  ot  the  lion.  J.  V. 
Powell.  It  i*  intended  la  furnish  an  ao- 
(ount  of  eTerjr  minernl,  whether  a  metallic 
ore,  a  utefal  anlt,  a  tiuiMing  materiaV,  or  a 
fcriiliicr,  Uinl  i»  eoonomioalW  mined  in  the 
United  Sule^  with  notea  of  the  localllir* 
where  ibejr  are  found,  and  Mllmaten  of  tha 
production  and  trade  value  of  th*  atnlf. 


Cnta   ■»•   uaLvisiKcmt  VuntiTrN   i>er 

Axiuiuit  Dta   ZmiEia   mi'  ivii  Cm- 

wviu  (On  Ibc  Gakanle  Ochavior  of  the 

Amalnam*  of  Zinc  and  of  Cadmium). 

K;  Wll.ut¥  U   Rnnu.  A.  B.      Btrltn: 

OukMt  Sebado.    Pp.  S<X 

Tni»  !■  the  Isangural  di>iwrta>l»n  bv  th# 

author,  an  ARierfc«n  atudeni.  on  r<x-cl^ng 

al  tbe  I'aieemdiy  of  IWIin,  in  Aiij(uai  Iwt, 

the  dtgreo  of  Doctor  of  IVIowphy. 
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Tn  Fbtmctan's  Tmrnia  Lm  fob  IS$4. 
FUIailelpbi«:  P.  UlaklitiHi  Je Col  VAt*, 

TUB,  M  lb*  tItW  IbpUm,  Li  b  *on  of 
I  luuid-txiuk  or  iioi«-t>(Kik  for  dodon, 

'  whiuh  Dov  napptan  tn  1U>  lUrtf -tfaM  yaw 
u(  iu  piibUcMkin.  It  b  In  a  omnpMt  aad 
ouvtokfiL  farm,  and  Is  uruigcd  (or  Iwcntf  ■ 
Grc  [MtivoM  wMUy.  lu  dwo-iaUc  hM 
twin  rovit^l  la  moc<4  lib  tbs  IkU  tkaagH 
tn  llio  l%»tnaoop4»k,  uid  han  *  Hn  ^b 
p«eM  ■  Ub  •uggMtfou  f or  ihab  eiMbtlloii. 
Tlwra  are  mmt*]  Mk«r  Ubl«9  far  i«m1t 
nCmnor,  viul  oidi  (or  talcukUan,  Hul  Uid 
Ita«4a  fur  wUn»M«,  meanomiila,  ctti,  »re 
Mnngfd  npoa  «  plan  at  wkb  itopfo  «Brd 

^COoipnihcodva^  Tbcm  on  umi*  ednnwe' 
Duntu  bioluitod  Iban  It  Kvmt  ticostmrj  to 

'apb^KtcIan  to«B»7rDund  bi  U*  pookeL 

Tin    n^pT   nooR   or   Onjior  •  Lnsom. 

From  a  TcM^ttt^  NoM-Ilagk.    Bjr  3. 

WiLKiR.      PhUadrlpbla:  J.  D.  Uppin- 

coU&C^.    Pp.  ISU.    (ISO. 

Turn  work  U  inUnilul  w  aa  tU  10 
iMcbcn,  In  CmiihiDg  lb«m  wltb  t>*ttrial 
for  ibeb  lt*oin*,  aod  luggMtloo*  m  Vt  tbo 
n^  il  mv  b«  oihiL  Tbe  maiUr  b  rvlcd 
htlo  two  oo1umn»— UD«,  bMdod  "MalMr," 
conuintii^  ttw  mfonniitioii  to  bt  bnpattcd, 
•  Ubile  tbo  uibvr,  bcwlod  "  Mitlhod,"  b>  In- 
llonilKl,  not  lo  b«  dofnuaticallj  adborod  to, 
bat  to  tumiib  wbat  aiit;  •fit*  a*  apoelmMii 
of  ibw  Tarioiu  «ipe41cnU  to  vhtch  iMtfhcri 
K>f  mott.  Two  »ft'u.-»  at  Iruonn  arc  fur- 
KltbwL  In  the  firtt  wt'k*  nrc  giriin  louoni 
OB  tb«  animal,  rv^'UhU',  ntii!  mineral  klnti- 
domi,  aniJ,  Id  tlio  wxxiii'l  tnW*.  lewnia  ou 
pbfaSologT,  pi i.v nil-Ill  jtiwKmpliy,  and  manu- 
faeturM;  b«»idM  wliich,  racb  tatiiui  doh- 
1^1  a  depattmmt  ot  "  H!*c«ltuMu>  "  lc«- 
•oni. 

Eiiin'H  tLiitD-Booc  or  Boaroji.    Cambridgtv 
llaH.:  MoMaElDg.    Pp.  3ta    «1. 

Tma  vork  la  dttiigticd  to  dcaoribe  tmrj 
Dotcvonlij  fcatniv  and  Inttiliuion  of  Bo*- 
ton.  Tho  mbjccta  ar«  antcinaticallr  ar- 
ranged, bc^bming  witb  a  ikctok  of  llip  hi»- 
torj  of  the  dty,  a(i«t  "hicb  ■»  dMcribed 
the  "ATt«K«a."  tbe  "Amu"  (»II«i«t», 
[•tcsmon,  «tc.X  >be  "Ilolvki  tad  Iksloai- 
Ota,"  tbe  "Publiv  Building*."  and  m  on, 
Ibrouxb  llie  list-  The  lOalWr  la  pertodleaH; 
reiiMd,  to  M  to  bring  ilio  •ucecaslte  edi- 


tions of  ilie  beak  up  to  the  time  of  Ikat 
liMW.  Tba  wheto  fumlikw  a  oanprte 
■iie  and  OMful  mooum  of  a  wrj  iuaai 
be  eitr,  proaenied  lo  ibe  be>t  vjxiatft^M 
Mjle,  oiLh  lihatntiuna  vorih;  at  iMt  nb 
Itct.  

POEUfUTIOIIB  REcnvEJX 

idUm  llMklH  litfnnKr.  SMAe  Inn  »> 
BMockal  L&mucr.  FMhwon  B.  )t«nl  «- 
tto  b4  W.  K.  Bnot^  •dltm.  T<d.  CI,  H>- 1 
■iMmg**:  H.  Uomr-    Pp->& 

ThtCHtaD  HMITUia«pkTO((a*«la**i» 

iMv  roiM  •rVww.  Hfr  p,  j.  rvnnwa  Kti 

Fn.  11:  1>|*iiU  PHW  (t  <MWim :  Iw  KMk 
C^ua,  nd  l>n><cBn«.  Br  JL  J.  FwnbB^ 
M.  P.    P|>)S     flHpUA  te  <\aticton  Dmv« 

U.I>.    P^  11.    VraiiMloa.    Rt  JuiaV  D^ 

»r  tb*  lain  HUU  Bosd  nrHallli. 

Tbt  OnW  ^iBi*.      S«r    Tark:   WUtti 

EHlllk  H  M>  li  HHtr.    "ItnSHWdtlM.* 

K«>rRkv  a.  p.  fmauDi  »«*.    i>.  m  i) 

bbU. 

•nn  AaUpnMM  ThMibcM  Of  T)n*(U  ttrm. 
n*  tl.  a  Bmjrmi,  JiLIX,  liillM^dh,  M-    l> 

Ainad  lUixat  vtik*  KwMrnr  rnUklMMk 
im-'ta.  Kuw  UtT.  U*,:  ■amwy.  liMI« 
Bulua.    P|i.Ut. 

■nts  t>wMla  of  Wnrti  la  BiWhia  b  M- 
ran  ij  OrtikMa  Knrut  M.  D„  t^eOw  UBL 
Obln.    rp.tL 

AB<aial«iM»at<gamCaouaTwtwlh*a>«a 
(ha  nV*Mi<«T  "f  Ux  Vote*.  %  T.  ttahgrlUa 
LeodMi.    rp.l<s 

Clf  JL  OBm.  M.  1),  HdUfaW*-     l^T- 

OeM*anilc('alD|>-UtMllCAiA<4(Uaa  fat- 
iNCIb  AaBBii  Ucjurt.  Ocoa  (Inita.  31,  J.  1^ 
I* 

bp(rtaiMt>>  Btt  taJBcdt*  n  ■IHri.  tn- 
mvoa  ind  l-ntMfenU.  hj  Vl«ul>«  *.  OlV*. 
FoH  Wkjni^  laA.    !>  M. 

CblacA  Aimwanlol  AhIkt  laA  DMrtna  O^ 
Hi-nlDrr  Kfiwiti^ IB^  CU<^o:  EiafUiklM* 
*f<l.    I>.  U. 

UntrminofnMvKUtAMl  C«lli«*. O-tif 

Till  TitauiK'!.:  tt  Wna»4ii  at  fit  I  «a  tnt*- 
nauan  U>i.  Ut  t'.  riilliy  mibM.  Kh  Tut: 
J.  llVuiACo,    Pp.M.    MnolL 

"Ka&lladte:  A  ll«WMr->WUBU.''»>i.aHa 
etr»t,CUa«a.    Pp.M.    »  «au> ;  ft  ■  roc 

DtmoaartsTKBt'Mn:  tBir1te-e*|ii«rf  f  Bfr 
Mam-lacM*.    (TMlMarWal  l>MU«anr  i  fti^tk- 

lC.lMn.    blWnPMa    Xa.  Vmk :  IT.  hao 
AtL«a.    l>4i«Aput.    (Ocnuai*. 

UifUMnI  KwirMtlMAititf  BKtbmte.  *l 
n_  r.   DaBoti.    Xn  Tort:   BnuMam  PrM 

Iba  BrtiBBMiry  tWtfcaiCT  e(  n«Ma  Ow 
Htir.    Bf  IMBliU  E.  II.  C(«»     !>.  L*. 

DMa  Avtan  lar  bMne  CMiMidii  Totw 
(hM  Aamal  Bqat.     AaboiB,  H.  T.:   W.  3. 

CthaABor  Ao»rl(*a  HMwr.  I'M  BrlMm 
W.  Umu  I>n>  Y«t  i  U.  K  rmwai-i  Vaa 
ac  liMdiU  urf  [aA.1.    II. 

niTKIwt  IV  Ik*  ObartuMaHj  PiMfciat  k> 
HMlH  ihl  lufllCBMn  of  tka  m*  «  ilM  tMfc 
Kt*  Yad :  U.  1'.  I'lliiuu'i  S«u.    I'o.  IM. 
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A  Kmwiw.    Br  Fob  Data.   Sf 
T«k:  Wimm  6.  aaortMfir.   ■>  »%. 

KxBbrrin  MMitWb.  Sir  tL  f.  E-  BRtUoM. 
XMrTok:  D.  Vu!f«lFHtl     IVH*.    MetoU. 

Wa»4>n  Df  Flut-riit  vain  Ik*  9llna*>>«*. 
^  B«U*  «U4h  B(rM.    X<*  Tok:  0.  I'. 

A  lUM  BMk  «r  llrOMt  »•<  Hudun  8d«Mu 
Sw    UtHT    Wxl>^    V.  k  £     l-bIM<^U>:    r. 

BfakMM.ta>*C«.   IV  MO.   |tJ». 

Th*  Okih  of  Hbh*.  Bjr  Q.  n.  *Da  U*TW. 
Xn  Tort  :  a  AivIhm  *  Ok    fy  MM. 

ka*d.  Rt  flTwa  QmtwI.  Xnt  Tork :  Jobu 
K.A«ilw«««llMrrA.Jtl)«>.    !>«>■- 

Tto  Huiotii  !'«))'.  By  II.  Ilnnlt  tUrtln. 
O.  a*.  Snr  York  ;  lliiaj  HoU  *  Of.  Pj-.  »»- 
tlJai 

Tril-lliOt  vt  Fnt4lu  .tilnaoiDjr.  Br  millaui 
a.  r^\.  n.  ».    Si^  Vnrt  -.  a.  n.  lUnm  A  Co. 

ZoUmT-  Bt  jI.  S.  rwftMiL  Jr.  N<*1ark; 
tta^  irai  A  ( V    Ff-tU.    fl.M. 

[Intfwtl»  UBufM*  cf  <b*  IMff:  Br  J. 
BA*aM£  S«r  Ywk:  O.  F.  PaMaa'i  Swa. 
Pp-tlft 

ir  Wt^Aca.  LLOT  OlMtn:  ».  a  (Met* 
iU.    !>«*.    »"* 

llunn  U  HolO^  A  PkUriil  OaUW  M  Dn- 
mtfUit  ttaotn  tMbcta  Bgr  T.  PnWn  Tm1«. 
hnTorti  Ul  AkMotACs.    Fplll. 

HlMdn  »l  tiM  UlHvum  at  Ux  fJouiUlnttH 
<hnl>.    Sy  FndiMk  WlnkiJ  llore.  n.  U.   <:iii- 

-n»  Katunt  (kbulL  Br  0«nU  Uhwt.  Xf  w 
T(Sf«:  •MhMrAV'IfoiA     Ink.    rp.tEil,»lL 

Kovirt  «f  (IM  CWniBl—laDir  vt  FWi  ud  PWuF 
^t§n(l  Wt*»^liM;G<«niluBlPitntliiK-OniK 
F>.  U*^  BUb  PtMH. 

A  rmtbal  TnUH  ob  MaMfa  HfOM  u>< 
TtenDnUoK  Bit  B«bt«  BMIIWIf  .  X4«  V*tk: 
D.  AppMMACn-    Pp-tH. 

Bwon  of  O*  (^«>B*riMw  of  BAuMlott.  1«8I. 
Fp.  sAl 

Cn>HiiriteR«nan  fMoiMr  Ccnrin  In  Kht- 
ks*i>41te!IiifttinM  Af«MO0)aln  t*M,  BoWs 
ml  U-DHnriAi.  WhUbim:  0«nRUiMil  SHal- 
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OrifilB  df  lh«  Euifn  &i4  sf  Uk*  Erif . 

— ICr.  JbIItii  Fahlmuk,  lUtling  nilb  the 
bfjMMbcM  ihki  Ibe  b(4i  of  thv  (Imi  IaIim 
««R«u«rAUiI  bir  wkM*  to  pre^ladkl  timer, 
hw  MHigbt  (or  tho  riter  which  vnahrd  out 
ib«  «w(eta  «tul  n(  Lak«  Brio.  Th«  diBcor. 
Mj  if  lbs  tamj  laigc  pit-ebcial  riTcn,  in 
PmMi^lTAiiLi  ux)  Ohi<\  ninnin^  into  tlw 
lik^liMhi,  uplaiea  «•!■  enou^  how  Uie 
(roadoa  In  BCDcnl  has  talien  plain.  "ButlhB 
OMM  ■MliiiTj  of  lline  UMJent  aitcTiMUtMS 
jwl  AMoc-rtd.  ihs  Alk«(huiT,  vhldk  nt> 
Hirdkriy  p«»>  Ihitikirti,  doM  not  Mmum  for 
the  bftjr  atW*  of  Ukv^mivj  bMw««n  that 
tila«o  utd  Baltalo,  uul  uwilirT  pi«.ghKiAl 


rlnr  tmplTlitg  Inlo  ibe  kimjiuin 
B«lhh>  wu  DccfWBij  loeoniplele  lb*  rirtr 
■jmcm  »bkh  oo^uFaMl  uid  emraUd  Ibe 
v*Uc7  ol  Uko  Erie."  Tho  tuap*  ot  Ih* 
lake  aur*«T  tho*  ib«i  tfacn  ar*  ou  infic«> 
Uona  of  rodt*  on  tho  ali««  of  lb*  lali«  be- 
twMn  the  Miiihcm  litiili  of  ibodiy  «f  Buf- 
falo aad  Ibr  MnnwibM  Reef  of  Iho  SItgai* 
Kitor,  and  ihat  ihe  land  b  \am  and  ki*!  for 
wma  diinaiiot  bade.  Tho  oonhvm  anil 
«ut«rn  parti  of  thr  dij  and  Ibt  b*il  of 
iluffalo  Oro*li  ara  nndotUln  by  a  te«l  of 
aomUMoof  HmefMoe,  HUoh  gndnali;  •» 
oniiU  tovaid  Ihc  tunUL  Twd^p  that  have 
bwn  main  iluring  the  rauraoof  niotTatloiis 
for  (iiniilA,  o^  the  dnpth  of  Ihia  rocklrwi  land, 
ahow  tliat  no  rock  can  bo  found  at  a  ioM 
daptb  than  clghtj  fact  below  tho  nurface. 
This  probabia  fact  points  to  the  bol,  and 
lodkata*  ih«  depth  of  tho  andcnt  rircr  nhicJi 
we  are  •oekiugi  fnr.  Tliat  rlvor  coui>I  not 
go  DOltlt  or  Mat,  nn  acoount  of  thn  out> 
flopping  <nnir«rau«  HiiiMicno,  but "  It  nmn 
liai*  takMt  a  netwlj  couiM  tlir«ugli  Iho 
toft  kbalMoI  Iho  UaTonian  (f>och  i  and  If 
««  mo*  AD  iuiaglnaiT  Um  along  Uio  deep- 
Ml  portion  of  iba  aaeiem  end  of  ih*  take 
from  ihta  Riii;vrnl  rnllcit,  In  it  illiitctliin  a 
IStllo  *oulbntt;  of  matx,  «u  can  eonni^cl  out 
pia  ulatial  rtrar  with  tlie  aiirinni  ouilcl  of 
the  rlvCT  antem  of  tho  Krie  Vallvr  oppoalto 
Dunkirk,  and  hara  a  fair  aiplatulloii  of  the 
ori]^n  of  ibo  caMacn  end  of  I«ka  Erio." 

The  >reii  Standardt  af  Tlar.— On  the 

7lh  of  Oct«licr  a  iiiiiTilicr  »f  the  rulr«ail« 
of  the  Vow  Enelani]  Slalrv,  and  on  the 
18ih  of  Noreniher  nearly  all  thp  inipor- 
lADi  raliroarii  of  the  Allmitic  >lupe  and 
tlic  Mlintiaippl  Vnllcy.  luliii'ie'l  a  new  fy^ 
lemof  tlDii»Iaiiilnr(l>i  for  (lie  niotement  of 
their  tralnn.  Thr  nbjort  of  thv  clian^ 
waa  to  aecurc  a  morn  dimple  and  harmonU 
oua  wa;  of  mlculatlng  the  ttmo  at  Iho  iCf- 
fcrent  ■lalloni  on  Kn>t  and  Wmi  IIdm, 
ruder  the  tinic-»T«icm  pr? ilouiilj  preralHiig, 
the  manaiterii  of  each  n>itn>*d  endeaiored 
to  confurm  to  tlip  loeal  time  of  the  moat 
lEDponant  ntnilon.i  on  Itx  line  The  mull 
of  thu  method  of  accommodailon  mu  thai 
•e*entj-fiT<s  different  alandarji  of  time, 
rarying  appareoilj  at  hnp-haninj  from  cAch 
otber,  were  UMd  la  operaltng  the  rallroaA 
of  the  Tnhed  Slate* :  and  it  >aa  onlj  with 
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extraiM  diffiouhy  thu  Uw  lr>T«l«r  Imomo 
tlie  Eui  Md  tha  W«M  MuU  lu«i>  u  m*^ 
Mimt  at  Uio  boar.  Tbs  iMir  irMmn  wlilcli 
baa  bevn  tulopUiI  oonWaplUM  the  aub- 
lUlisMDi,  for  iho  whol*  L'niud  SUMa,  of 
(our  priacipa)  naiidiuu,  dittaol  from  m«Ii 
otlwr  et4C(ly  uw  boar  otf  aolar  tiiuu,  to  (h« 
iiMrMt  oa«  «t  oblvb  Iho  local  tim*  of  wri 
)H)lntlatboNuntrj«hkilb«r«fnnod.  Then* 
niarUlui*  ata  Mkeud  to  a»  W  b«>r  an  ov 
_  Wt  TcUilon,  in  eron  hour*,  wllh  iLc  nio> 
Uaii  o(  Gncnwlch,  wbawo  i»a*(  of  Ibc 
fbl  oomputn  lu  !oa|^iuil».  "Emmh 
i^  \o  vblch  tlio  hour  rrom  Hala«  to 
rlda  and  In  tbo  rtiglou  <■(  iha  lowtv  Ukoa 
la  adJuHcd,  conf  onni  to  the  lima  of  tho  aov* 
ontjt-Silli  mcHdldD,  uhlcb  U  fli^  bout* 
lianet  IliMi  Green*  Icb  llinC  lu  Kgion 
bc^oi  at  t'^'  longliude,  or  u  nnu  tlicr* 
w  ii  Movcnlcnl,  and  eodi  at  vt  nboal  K2}'. 
WccC  of  tliU  U  lh«  ni,\tm  of  C!ai>tnl  time, 
vbiob  b  gaicrncd  by  Iho  time  at  Ibe  nlno- 
tiMh  ineridiui.  and  extendi  to  lotigltuda 
nt*,iiK)adiii(;(Iio  Uluiuippi  And  MSwoiiri 
Valleyn,  the  upper  l»ke»  and  Teia».  Tlic 
next  dliiiion  vUl  conform  to  the  one  bun- 
di«d  and  flfih  moildUii,  and  iriU  include 
the  Rockj  Uounialn  rcfilon ;  and  the  ncii, 
for  the  Pacific  ooa*t,  to  Ibe  one  liundnd 
and  lwcDti«tbncr!dlan.  To  the  eul  of  ibe 
"  BMItni  limi^''  [«ji1an  of  the  Talud  Slate* 
Ui«  maritiini<  litili*))  proTlneca  are  cxpened 
lo  «l  tbdr  eleclw  by  Hw  time  of  ibe  lii. 
Ilrth  meridian,  on«  hour  ahead  of  niij  part 
of  the  United  Siak*.  A«  tlic  clock*  In  the 
Uiutcd  Bmicb  have  for  mau;  joara  been 
piullmlljr  r«gulat«J  by  the  r^roadi,  It  will 
piobabi;  not  be  long  beforo  tbo  vtiole 
oouiilff,  and  etery  intervtt  in  it,  will  bo  com- 
puling  it*  bourn  ko  ax  to  «ontonn  mIiIi  Iho 
ne>  KandoFdi.  The  movvmi'nt  I'f  ntitrh 
llii«  IK  the  firat  and  u  lery  iniportnnt  prac- 
tical <>ti*|i  <ru  b«|;ttu  In  ISTA  by  tlie  .Vmeli- 
c*n  .Slvtmlopi**]  t^clcty,  and  li  dcsliniod 
to  cmbmev  the  whnlit  world.  It  has  been 
npproT*>l.  ill  principle  at  loaat,  bjr  numerou* 
IcameU  mt'lvtin*  and  [nl«matIonal  aaaoda- 
llona.  The  complete  oobeme  InrolTca  Iho 
dlTldon  of  tliff  whole  eoitli  into  lime^eo- 
lioni  of  IS'  of  longitude,  or  one  hour  Moh, 
ntlb  alandard*  of  time  dett-rmincil  at  eivty 
(IfttTQtb  meridian ;  the  MtabliMhmont  of  a 
point  wheic  (or  the  purpoiwni  d  thi  month- 
ly calendar  tbc  day  ahall  end  and  tbo  next 


day  b«|^,  at  the  one  hmiiilrad  a»l  dgbflafc 
naridiaa  ban  Onotvick:  andaonnkr 
log,  for  KitntiBc  parpoN*  a1  ItaA,  «f  Ik 
boura  of  tlw  d«;  from  one  lo  twooiyJM 
wlibeat  intcmipiioa. 

Crrfk  1B  Ibe  C«ll«ft«.~7bc  "iMm 
Uloba-'aay*  that -UierU  Beta  Cip:Mid- 
di««  of  CbarlM  Fraada  Attoaa,  Jr.,  b 
beuiiig  fruit  MNmer  and  more  pkmifid^ 
tban  er«n  be  conlil  hare  exprclcd.  The 
meeting  of  ootlcgc  ptcbUcdU  fmrn  Dr«4 
aU  the  .Vo«  GnglvNt  oollceea,  held  bi  Ik*. 
ton  iba  other  erening  for  Ibc  purpeec  of 
iflwuirfnK  Ibe  qiMMion,  Indkatd  a  ray 
lt«naral  agmnenl  wiib  the  Icm  trnta^^ 
of  hit  propDotiloiia.  A  nnnber  of  ibe  pi> 
tlemcn  were  raady  to  mako  a  bvpnidnKet 
reform.  Ur.  Adan*  louobcd  a  hue  Itai 
wu  all  ready  lo  go  off.*  Tbia  pmniU  dM 
ciac  about  a«  It  U  Tbo  coUtfM  ■««  tO 
repreKDicd  at  the  iMMliig  by  iW  BNd>» 
Usguase  men,  obo  iwtui«lly  arnvcd  tb* 
clalma  of  ibdr  dtfiaitBMit  with  taroa*. 
new.  Prvoldol  Porter,  of  Yal«,  waa  atacB^ 
but  Pi«aldciit  Roblnwa.af  Brovs,  >faa  mt 
[ireBcnl,  bcllercs  In  the  ancient  laBgaaeM 
for  n  foundation  \  and  Prvaldente  Butktl,<f 
Dartmouth,  Carter,  of  Wiltiamo,  and  iMta- 
bly  Scelrc.  of  Amhont,  arv  r«ihercoaacn» 
till!  in  Ibis  matter.  rreiddotH  Bliot,af  Bfl> 
Tnnl.  on  the  other  band,  mean*  togbe  ■ 
A.  M.  ultimately  oilboul  rtfaid  (o  Ond. 
Ite  hopM  nulher  to  require  it  te  Mlhp 
nor  in  preparation,  hut  lo  noke  Bodnf 
lao|;;niigc»  an  equltalcni.  Tala^  M^  |M> 
puaca  lorMiuirD  cither  Fmichor  Ge 
for  eMiiiInalioii,  and  vlll  probably  I 
ita  roctuirtmenia  of  the  ancicM  lai^Mp* 
in  oidw  to  iBoko  the  prdlmlMxy  •«k  m 
more  Mnr«  than  now.  Tha  fact  KtbM 
Mr.  Adato*  drew  the  ottcntlnn  of  lh«  ce*' 
try  to  a  eubjcci  whlob  had  brvn  rMcMf 
much  eonridcralioa  In  tbo  coUcgW^  anlkfl 
addtVH  will  do  unoh  to  bum  anioa  la  te- 
gard  lo  thi<  *ludy  of  tfao  andcnt  lancaapk 
Preddtnt  Eliot  plan*  a  nrolnlkm  la  Ibk 
mait«r,  while  the  otber colhga*  «fllill^ 
more  attfflUun  lo  nwdem  laaRmCH.  i-^ 
Wnllamt,  Pn-aidenl  Carter  m<'ani  In  ti» 
to  make  Oerman  a  required  aiudj  ninniC 
tbrongh  oopbomoiv  ytu,  Icavlag  It  optioMl 
lha  i«K  of  the  wanti—SftiisfiM  Hv^ 
liean. 
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Ttw  lanh  tf  Frttr  ud  Iesf— Dr.  G. 

h^WilMB,  o(  UgiIJcd,  CottnenlCDt,  tvAitm- 

H|  Utv  history  ol  rpidtotla  InMrnilttcat 

WW  i*  OmiMcUcut  k»l  olbtr  ptrta  of  NW 

Itmtl*"^.  traces  in  it  the  crulmw  of  a  rt'gu- 

tHpraCW*  "■  ■pwUralariiirectioB.andltr 

■MMfaiveadvumalnnn  jvulojrtsr.  The 

■inuM  «ppews  to  b«  "inilcpFiiilrat  of  aa; 

kaa«*  ec  KcogBianl  iofliinio!,  ahtilicr  at- 

MMpbatk^  Uilhric,  nMf&ciic,  or  climatJe, 

wd  tkimgh  llie  axM  dirorM-  oanilitioiit  of 

MtfacG,  Mil,  kumiililj,  aud  tcnipuiatur?, 

(ncnl  Mtd  looal."    The  dim.-<iaii  of  tlx- 

nsTODOiit  app«r>  (a  !;«  loaird  tlic  north. 

MM;   tnd  fa  ila  iDTMicm  of  Giiuiecljcut 

"lb>  ac<M  ctosMil,  diagDoali;  but  dcddi-d- 

|j,tT«t7  Uie  of  em  mala  tirtn.    Starting 

M  Ik*  ooaat,   «c«i  of  th*  ItdUMtonic,  it 

oMMd  lu  Tklley  th«  unit  jfutr,  but  did 

■H  tioend  it  nar«  ibaa  about  dfu-rn  miltt 

hitmaf  jtat%.     It  noil  enxMd  tit* Nan- 

(dadi,   wiltiis   0*0  mlioa    of  lU    hkiuiIi. 

TteQdMpiae  il  flrM  roachod  and  cnMictl 

htatt  lltridoD,  alilecn  ndlm  froin  Ea«t 

Ihmi   llw  Ocmwiaicut   at    Ukldirlcrwn, 

MrM^A**  ndkt  (twn  tlio  Soaiul ;  aiul  tha 

NMlritf  of  ll>«  Tbomeii  In  Coicntrv.  forty 

■in  (raoi  lb«  M<a."    In  Rhode  Itlund.  ntiui, 

Jiammlat  Wirmlj  and  pa»cl  tliniiiKh 

IkSUMlatbtaotthcait.  leaving  ili<<aoaih> 

M(Md  nottbviil  parti  iinaltL'ciotl.     Tlic 

wilhail  oonr**  wai  pursued  duimg  Sfioon 

I«n^«r  tili  ISIS,  wbcn  th«  malarial  InSu- 

■B)  bad  rMtbrd  WtodBor,  on  Ihc  Coimcct- 

Wl     AtUr   that   tiBf,  th«  radiation,  or 

^Mi]  tpnad  of  the  diMOM,  betwne  more 

Irilhl.  ind  II  flnall;  tOTCrrd  vnr}  totm 

^IhlBiaM,  pafaing  Ui«  line  of  Uauachu. 

■^i  U  A^aoam  ■■  li^l^    In  the  neti  four 

Ml  h  had  aliMfcrd  all  the  lo<rm>  In  Wml- 

Bi  IhaatfanaMU,  and  a  fr *  mttcml  over 

■hluKrapartot  that  Sute,  ind  hnd  In. 

■•M  Vtramnl  and   New  llampildrc,  an 

Bkoda  liland.     "  It  i^i  not  too  muiih 

limt  il  eatuo  oircr  from  Louk 

Md  Kcv  Jcr>e<r,  and  poiidbl;  far- 

■a«h,  aa  well  ai  from  iba  aaue  nfion 

V«<Mfae«t(«  County  1   tbnt   In    front 

fiDB  tlic  Hudaon  cm  the  *tit  to 

Oaf  on   the  foM;    iliat   ti  hai 

a  baadrvd  nillea  nonh  and  r»<t.  and 

Mkai  out  lu  firor*  to  llio-e  brlnicd 

•■id  <lo«ii-Eaal«n  irbo  lure  lillh- 

■WMeMw." 


|]]Fl»r  In  Nchoolk— An  attlele  on  thl* 
•nbjcct  In  "  The  t^oidtwj  Ktcord,"  bjr  Jobs 
W.  Tripe.  U.  I).,  ooaialw  the  following: 
"CUIdrrn  arc  no«  langbl.  In  public,  rIO' 
mrQiarr,  ami  otiicr  whoola,  a  nnmber  of  facta 
conocmiug  the  rjtcrf,  mouniaioi,  cm*Iii, 
etc.,  of  foreign  couslries,  and  niaoT  other 
tliingi  wbich  do  not  immedialcljr  oomcetn 
tlieni,  while  the  mereil  autlinca  of  tbe  rela- ' 
liana  ctiftiag  between  the  blood  and  tlie 
Tariou*  orgaiu  of  the  bodj,  and  of  Ihc 
chiuisw  oornrring  thcrmn.  rarvi;  form  any 
part  of  thdr  education.  Il  U  not  neoetaary 
to  icU  ddldrm  alioul  ibe  fiae  of  the  tiTer, 
Uic  aiecagD  •Tiglil  and  muacular  powti  of 
the  heart,  the  diameter  and  iFngtli  of  the 
grcal  Toueli  of  the  body,  the  iiruMuie  of 
the  eye,  or  any  other  riaiilai'  facta;  but 
■urely  it  lould  bo  better  for  clilidmi,  at 
any  rale  in  thendvanevdolMtm,  lobe  taught 
aa  to  ibc  action  of  fsmanwd  liquon  on  the 
■yalon,  and  on  the  ergau  by  which  they 
are  eioeCcd  from  the  body,  the  Injuriaua- 
neaa  of  eionaco  ia  eating  aad  drinkiog.  acd 
tueh  like  facts,  than  commit  to  nii-moiy  a 
mail  of  infurmalion  whieli  Ihi7  tnrgel  nl- 
moil  as  toon  of  leamnl.  Tiny  wixiid  s1»o 
be  the  belter  for  b(^u^  iiiFilnii'Ivd  JQ  the 
relalioni  that  eiiit  between  health  and  the 
aoclil  liBbil«  and  cuKlnms  of  lhu»e  among 
whriRi  thev  will  paM  thdr  lirea.  They  might 
al"j  be  lolil  ilio  rNMma  why  hlgh-liecled 
lioi'li.  (nn*(ricti>d  waislf^  snwaahed  altina, 
accuniulaCl'iD*  of  refnw,  and  many  other 
tblnip,  arc  injurinut  to  lipalih  aa  well  m 
oppoMd  looomfort." 

Dow  luardf  lad  Iheir  rrty.— On 
Ihc  d.-bateii  iiurrtioD  aa  to  the  pnrticTilar 
«cn«e  by  whith  (nrkey-Tultntra  ai«  directed 
to  tlii-ir  prey  from  great  dfaianeea,  Mr.  Sam. 
ncl  N.  Rhoad*  hting*  atrong  eildcnce  In  the 
"AnMrleaa  Kalvrallat"  In  fai-or  of  the 
■enM'  of  imrll.  In  digging  aome  >iroet.po. 
laioo*,  lu'  partly  Hncotcrtd  a  ipol  whore  a 
borw  aad  cow  lind  Swn  burled  tome  year* 
b«faN^  tn  a  tew  houra  aflrrwaid  ihc  »pot 
became  tbe  center  over  which  bocurdi  hov. 
•rrd  by  icoren,  during  the  whole  of  the  fol- 
lowing day,  an<l  Ipm  numerounly  for  iPTprai 
day*  afterwatil.  Ii  wni  a  ■trangcty  fotcr- 
Mtini;  trprnacle,  he  (ay*.  "  to  behold  them 
•woop  within  a  few  fee*  of  the  bori^hade*, 
and  iIm  kgaia  wilb  alow,  reluciaat  flapt. 
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MIcUlvc  of  ilinppiriaunml,  ilion  tvMrn  t« 
iaVAtotVuXj '  beat '  uid '  qiMttor '  Ihu  ground 
kitrltlljr  apckkiii^,  iriik  all  (he  uet  ud  pCT> 
Mnilag  WfflCity  of  their  omUds  <Mmp««n." 
OoMC  itfatM  U  inMBDW  tliit  Ooouircd  In 
SvatAoL,  where  fahurM  drdtd  Hvond  ■ 
booM  InnUcb  Mimo  meat  htA  bOM  nlhwcd 
U  apeill,  Ibov^  the?  could  delnrt  nothing 
bjr  *I{^L  The  inwIUn);  powtr  Hfaicli  ena- 
bles ihcm  thus  10  delMl  ihuir  prp;  muM 
bcTcry  di-licate;  for  Mr.  RboMiioauld  acit 
deuci  an*  lainl  ta  ll>«iiU)c«pbi>ra  wUle  he 
ira«  wcrliiDg  ant  tlie  Iiurla1>plan.  Donbt- 
!««•  ihc  binU  alw  uiw  tlwlr  vyi*,  but  Il>«i>e 
butaDMH  proT*  thai  tlio  oKactorj  hum 
•Uine  h  miflktani  to  gutdo  them. 

Pand-Slad  *>  n   Mirrhira-IErrrdfir, — 

A  fsol  lo  ii'latcil  in  the  nrjiort  oC  tlii'  ^Wlt 
II«anl  of  Hpaliii  of  Cannccticul  that  iUii». 
IraUM  lii«  vitrei  upon  lioalth  of  «xi}miD(E 
the  bottom  ot  a  pond.  A  <nin!l  rlilag*  In 
Uivlown  of  I'nion  <r»  idliiaUil  oIom  upon 
Iba  boidpn  ot  a  pond  that  wai  dniwn  doan 
eatiral;  during  Ao  (ummiT  nd  tkll,  for 
•nvnl  jPMT*  In  aucocMion,  In  ordor  i«  get 
tha  wuor  (ftKD  auothor  pond  yAa%  aboro  it 
■ndoonnnaiiicatiiigvfUi  it.  WhonthoiMind 
was  firat  dtmirn  down,  whllo  tbo  dveajing 
fBatotial*  at  iu  bottom.  «biub  p«ot)ablT  *t- 
l«nd«d  ov«r  iirmtf  or  thirty  nonw  at  Icaai, 
««r«  diyinK.  oitMwIto  odora  w«re  compUIoed 
nf,  and  it  vn«  riiBinl  i)mt  \h«y  inuan)  oaufaa 
and  Tomilfti)::  uid  (tiarrhnil  ami  dirwntorio 
ttvublcs  wnv  Htiiivd  lo  b?  unuiimlljp  fr(> 
qucnl.  But  no  cu^m  o(  malaria  kctv  n>- 
porlcd  u  bating  ori;;inal«il  in  any  pnrt  d 
the  town,  t^eral  larfO  pond*  bclwMn 
I'ntiDM'.  UuMdiuicHti,and  CnionihaTthMQ 
eompli-tvly  (tnim  itovn  and  had  Ihcir  \xf\t 
expo9«d,  without  an^caarsof  inali<Ha  being 
Itnown  lo  hBT«  origioaCcd  In  (b<^  region. 

PIlT'aolflne'Blbbfra.-^Mr.  W.  MalilfU 
Wllllniiiii  'tvjf  IliM  ho  onco  nilnmixl  a  illi- 
[>lay  ci(  iJriinkcQncs*  among  thmo  hundred 
plR*,  iriiich  had  been  giren  a  barrel  ot 
apollvd  cl(l«rb«trrT-wtDa  all  at  once  wtih 
tholr  Rwill.  "Thotr  bahaTlor  wan  Intemck 
human,  ttbllihtnK  all  ilic  naual  niaiil(i>>li>- 
tlon*  of  jolly  good-f(i11aw"bii>.  Includlns  ilinl 
advunciyl  fLtni^v'  where  a  i;r«up  orFrD  rollloj; 
OTwi  oach  oibcr  and  RTontlnK  HfToellonatcly 
tn  tonci  thai  irero  dlitlacUy  etprcHlro  ot 


••Mrin^  good-ftllowtbip  ull  ironni 
fteliag  and  ataggcrng,  ud  Ihe  «i{ 
of  thair  feMMroa,  all  indk«i«d  Am  i 
had  Uw  aama  eftwt  on  |>ig«  ai  na  i 
that  under  it*  faifluence  both  flood  | 
on  tfae  tame  mhlo^cai  lercL'    Ht  i 
ahto  UV.  Dujanlin-Beaunwu  and 
aoniuBl  lo  ibe  FrcDch  ArodcciT  a(  i 
of  tlieir  oiiierUnraU  during  three  ] 
Ihe  elleeu  of  alnliolk  diet  on  plfiL  "1 
«en  of  ihoae  animab  wen  trtaUd  i 
owly,  aceordtng  to  old-fultioiuxt  i 
hoapilaJlty,  by  mlnng  toiioui  alniUk^ 
Ibrirfood,  in  proportions  nboni  i 
Injc  to  a  modMI  balf-plnl  of  iritic  it^ 
Th«  alcohols  that  we  driak  hi  wlei^i 
Uciuom,  *>bfiiky,  liollandi,  brandy,  < 
variably  pradueod  «t<«f^  pnMntit^^ 
Jteoml  laiaituda,  atiUe  abainlht  < 
a*  another  Tarioty  ot  aloabol)  ] 
riritBtloa  tVMmblitig  epilepiy. 
the  tnlmala  dlod  tmin  Ibr  effeeU  of  I 
liolie  poiaon.    The  purrtTDia  ttn  \ 
and  mibjectnl  lo  potl-marla»  ax 
All  WM«  found  to  be  Injured,  bul  tbel 
chief  wa»  gmtcst  whim  crude  apinl  i 
ur«d,  laM  whoa  it  wss  tvefuUr  i 
and  parilad. 

FoDd-Fbhe*  of  Uk«  Bia— In  a  fafd 
read  bcfon:  tbo  RMlTalo  Kalunlittt'  Ml  I 
aub  it  Is  alalail  tbal  LU:e  Ert*  anJ  i*  | 
Xiagnrn  ItlTor  fDmi«hthiit}.«**inl 
able  Turietle*  of  fi*h.  Itnl  iMr  UMtan  \ 
are  bcconiiiig  rapidly  rvductd  iu  ihiw  ■>■ 
lOTB,  owiog  in  great  oicaaure  to  W  Mir 
fi(b  bfing  token  afaon  ibay  ai«  Ml  t(  M  | 
Some  fiib  spawn  tate  In  Ibv  full ;  (t«  i 
em  aalmon,  nlmon'troiii,  afciitdih,  tiW^ 
trout,  and  kke-berrtno,  belong  10  ikifdu^ 
hue  the  majoriiy  rpaaa  in  April,  May,*  | 
early  Jane.  Black  boM  ohooae  a  fAtn  '> 
Iheir  Hpawn-bnla  wliiere  Ibe  aater  is  ihl^ 
low  and  theboltomUauBBdypinl.  Tlf 
IraTv  Ibrir  winter  quartera  la  deep  "U" ' 
month  or  fix  week*  profloun  10  i^^l'Mr 
The  egg*  balith  in  from  one  lo  two  "«^ 
iccanUuc  lo  Ibe  Icniperatuie.  IU»  ** 
■nrf  prolific,  jicldiof;  fully  ouc  toot*** 
Hi-i^lil  of  »pBwn.  Tho  bai*  and  ibt  t 
kn11<rng«  [Etot  i*(>U?uir)ate  the  rMfjJ^ 
ganicflab  of  the  lakei.  WhlMflib  i 
take  tbo  btit  n«dily.  bni  ara  oauebl  I 
not*,  and  ean  be  taken  In  gncat  i 


M  diac  th«]r  %iv  reaJj  U>  spawa. 
tife  thmi  uul  ft  half  pounds  In 
emti  ■one  are  lakea  >Di;,-hing  l«s 
n  pouadik  Htargtwi  mTcrage  fifty 
n  oMuiMuU;  «tie  i*  taagfat  that 

h«iHli«l  pound*  or  OTer>  FUb 
aij  la  T^UUt;  oT  fravtb.  Soma 
M,  twD^  or  thTo«T»«r)i  to  a  d«flnlt« 
Ilea  gro>tb  MCnii  to  bo  arrcal«d. 
•re  ahon-litML  Other  lunda, 
*l)r  and  attaililj  iucreiiM  In  (die. 
tMl  age.  Itkc  have  been  knoirn 
r  %  hmdrcd  jtan  old.  Thora  b 
Mm  m  to  the  namei  pike  and 

bt  Borland,  whvTt  thi-rc  li  but 
•  i>f  £au,  a  roung  pikci*  cnllc^I  ■ 

Tba  pike  of  our  Grc»l  Lnkr*  In 
llca(£ '*«•■'}'  The  piekcrvl  (£ 
)  li  Mon  eommoQ  in  (mall  lake* 
,  All  M*]'  wkjt  to  distin^lub  lUom 
pC  tlw  glll«0fcr>.  If  [hejr  an  en- 
Pfd  with  acalea,  it  la  a  pickdrpi ; 

lower  bait  of  the  opereuU  1*  bare 
1  ^k<. 


-ffeddioE*.— Among  Ibc 
■a  of  FailhiT  India,  funerals  am 
cweiuionB  of  grand  wedding  fo»- 
rbieb  nil  th«  marrUgenblv  joimg 
ofDeDcif  ih«  vlllaitn  arv  t>rtlli>ged 
Bto.  Ai*  it  U  n>>t  a1v»7»  conven- 
»ld  (bCM  liiiar«Ming  oertnionle* 
H  ttiM  «b«D  a  TlUaKcr  maj  die, 
■uuj  lo  ikiKMlt  lbs  ««rpiB  of  the 

■  MiM  umpotarr  roillnit-placD, 

■  il  aitd  ptMBW*  the  whea  till 
nd  (be  nArriaffa-mntknt  a»  moro 
lo  E^vinx  It  obanjuici  worlhj  of 
liitat«.  Ciinimiiiciilt;,  nix  monllii. 
pr  IM)r*,  n*aj  frnjai-ntlv  pan  he- 
BODorr  of   the  dead   Karen   tf- 

bowir  wUtli  l«  lt«  due,  ^Vliiiu 
ne  for  w«ddtap  cotnix,  lUe  re- 
tMktm  fMO)  their  i«mt>or»rr  rent- 
wd  oM  vpon  a  pUirorm  or  mat 

bvcm  )ir»par«>l  for  tlieui,  and  ihi- 
cholure  whI  morriaginblc  toud^ 
!  lb«  iwlghborbood  baring  been 
DOiM«Bd  cotnpoU  tn  «  manring- 
maipi  ihifouwlrrs,  drvunaj  in  Iheti 

two  cholra  on  oppnittn  i>idM  of 
k*  "  fnnaral  •errlor  "  In  tlim  bo- 
•  rhofwtof  tho  men  Mlebretiog 
kaef  tlH  EAfttt  moldcni  la  |;eQ- 


eroL  The  girl*  Kapond  fat  their  dmwUng 
falwllo,  "calm)]'  aMepting  llie  eulogj  of 
Ibeir  gricri."  Tbciw  OTetlurei  are  uiually 
loc  pieoea,  handed  do«m  fnna  uitif|ul(ir,  ot 
lakm  and  tranilated  from  some  popular 
Bormeie  play.  Next,  the  ba<i>doni,  ex^ 
in  bi*  turn,  begiuniog  uiualty,  for  the  soke 
of  pcwei  wflh  (ho  moot  mu»oulBr  one,  "  dc- 
Itror  ihemMlreR  of  loTc-ntriekea  ikiIu«,"  di- 
rected by  name  to  the  *oi'«ntl  damtula  wboax 
thej  hate  eboteo ;  If  ooeof  thun  1*  r«JD«t«l, 
tie  trails  litl  lil»  turn  como*  analo,  and  ad- 
dr«MMi.  if  liu  •«*•  fll,  Homo  other  g^ltl.  Tliu 
girla  rtfveivc  the  prapo«al«  in  perfi.'ct  »e1f- 
pouOMloa,  and  rwpund  in  t>iein  In  phruM 
Bho  Ibota  with  which  ilinj  hav«  bora  ad- 
dr«Mod.  the  iQodeli  of  whicli  lura  com? 
down  frora  tho  old  llmot.  All  i)i«  praiM 
the  maiden  ha*  rtcehod,  iha  apptotiriatM 
ai  only  her  junt  duc^  and  oontlDuiDg,  abe 
deetares  thai  it  U  a  ^haiiiefid  iLitig  not  to 
be  nurriei),  but  tluit  it  it  worM  lo  bo  di- 
vorced afMrward.  "  lo  bi'  like  a  dieis  thai 
haH  been  watbed,"  hut  thnt  «ho  will  do  what 
ihelabld.  If  the  girl  rejeeu  Uii^  oddreia, 
the  may  do  lo  ia  a  lono  Imtlculliitc  tlmt  xha 
doc*  not  eooaidar  tlie  hia  Ixir'u  iimliii'il 
pnoDgh,  or  with  aomc  aacb  Indlnoi  phraM 
at"Ooine  lo  nw  when  the  full  □lO'jn  ap- 
pear* on  thv  Aral  day  of  the  monili;  cotiic 
dnMMd  in  ololhe*  ilioi  hate  nercr  been 
ttitohod,  Dtoai  and  oonie  before  you  wake. 
Bot  your  riee  beforo  it  U  cooked,  4nd  oome 
befon)  dayliiihl."  Rejei'l[on«,  however,  lel. 
dom  oecur.  etoept  ohen  >ome  roun~  mou 
make*  a  niixaku  and  applies  to  a  f-lrl  who 
U  known  lobe  reierving henclf  for  anolher. 
The  "  funeral  iierdco  "  goeo  on  in  thla  way 
till  it  is  plain  that  no  mora  alliaDCoa  can  be 
made,  when  it  l»  c1o*ed,  all  the  crockery 
that  belon^red  lo  tho  deceaMid  U  broken, 
and  tlie  body  ia  permanenlty  buried,  Tbe 
mntuheii  thiii  mode  arc  binding,  and  do 
other  way  of  making  them  it  in  favor  ;  and, 
if  any  preliminnry  printc  courting  take* 
place,  il  it  subsidiary  lo  the  funereal  occa- 
■lon. 

Sleel-Iren.-^ProfcaMr  M.  Eeil  hai  pt» 
dueed  ■  compoiiite  material  of  Inii)  aad 
M«cl  in  which  the  valuable  qualltlea  of  the 
two  •obilancot  arc  eonibined,  nnd  Ihe  oon- 
binatlon  1«  made  arailable  for  a  variety  of 
a«M.    The  prindple  of  bl*  proooio  la  *i- 
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'  trail;  b;  «  ibln  ■h««l  oJ  Iron,  m  ood  •idc 

'D(  ubich  ilwol  Ibild  Iron  I*  pourod,  uiil  an 

Um  «th«e  (Idc  fluU  aucL    Hie  diildto^ 

l^Ui«  fbovlil  b«  thick  enough  to  pfeiteiu  the 

I  jlovtaf  mturi  on  dilict  liiW  tram  bBrnlos 

IthxtM^  lt,aBdr«tMtliiii  tb*lllM«*IBaMC« 

I  ud  U  (hMll  bcMHD*  IbenngUjr  vtlded  i»- 

j.|Mh«r.     Ilio  oonbltMtion  ha*  bMn  pra- 

f -Adotd  b  Arc  riikpu ;  n«ol  bj  the  «Me  ot 

Iran :  Mod  bet«««n  t«o  bjtn  of  (ran :  Iran 

bel"G*a  two  Uytn  of  bWcI  ;  ■  core  ol  Mcol 

with  (Iw  MrTODndiiis  ihcll  of  iran;  Mid  • 

[  sore  or  Irao  nith  tbe  mirroukding  *hell  ot 

>t(«L    Thia  Mcel-iron  majr  be  mci  for  a 

gnat  Tarielir  of  purfioMM  in  which  Uie  hu4 

_  qnnlMM  ot  bimI,  nubling  It  lo  nritt  wtar 

A  war,  or  t>l«{it)ng  It  lo  cvlting  par- 

I  pawn,  nMil  to  be  backed  by  a  loughcf  ma- 

}  lariat  oainpoi«Bt  U  reebi  Hraint  and  Enat 

tfbratlon. 

Bi^BifetCt  and  IMr  llb(M-T^I^>f»«- 

OF  Onnt  AllfA,  viidng  la  ui  ^gllth  giapi^r 

ol  ibe  (trartuK  and  habit*  of  the  hadgo- 

hog,  abac7T««  that  tbo  eurioM  xptnea  Iha 

'  Bndmal  wean  on  falabadtaNaftatniarary 

fapt  to  Knir  among  anhnal*  of  dlffarvnt 

ka*M  tha  world  orcr,  wblch  aic  muiti  n- 

>  |M«ed  M  earnlToraoi  cnenlca.    The  forva- 

I  pine,  a  lodral  in  no  wa;   related  to  the 

;  litttphoib  and  the  Amltallan  echidna,  al- 

IM  to  the  ornltliorhjTichui,  bavo  pradndj 

rimllar  mAnn.    "The  fact  li,  alnoat  all 

Riirvirinx  iiiRtiiber*  of  tcc?  low  and  oartf 

(TTOuiifi  an-  cttrrnicli  Likcl;  to  haro  naeh 

poriilUr  Bpliiy  nr  ormcir'plalod  bodJM,  be- 

CAiim  on);  tlioiin  whli'h  happened  lo  be  aa 

protected  hare  uuinnjtrd  to  cstspo  the  pcr- 

■litent  KilrnlloD  at  a  million  gmenlleoi  of 

rcrmin-ciuin)!  cnrnlvnro.    llence  thejr  are 

apt  to  be  either  prickk.  ai  hi  ihoac  hi- 

MonoMk  or  clw  pmtMted  bj  a  nguUr  cor. 

cring  of  bone-lika  hanlncw.  ai  tn  th»  ar- 

madBlo,  the  poiruu,  the  pangolin,  and  tlie 

I  MbIj'  nnt-ealeni.    Tin?  ipina  of  the  hedge 

'  hog  are  In  itMlJtjr  tft;  hard,  hriillj  haln, 

tgi<.-cbi11y  dcTrtoped  tor  piupoaea  of  deGntK. 

Of  oeiiri>i\  boHL'itr,  he  did  not  get  lhe*e 

J' neat  olftciiTe  <A*naa-4i-^t*  all  at  a  f\m- 

jl*  blow.    TIh?  are  the  rf«nilt  of  alow  aad 

jCDORant  mMtiitcaiSoii  U a loat(  line  of  an- 

entoni,  and  not  a  fea  iaterni(?dUl4  fenna 

on:  mil  In  nUunoe  lo  ahow  aa,  aUhtr  dl- 


Mctly  nr  bj  tnakx;,  the  [aafaiM  in  aW 
the  dcfcnatre  prtekka  wtre  odpri^ 
OT«1vod.  The  faulau,  ot  Sanmtat,  Laialv 
tUM  btbtljr  haiia  acaltinvd  aotong  ^  Is 
of  Ha  badi,  and  ^TM  the  «m  indkate  4 
a  tcdtniy  lowafd  the  prodactloa  of  iflm 
It  oaa  not,  bowcrrr,  roll  itwtT  ap  fate  I 
ban,  Bka  the  hedgehog.  Tbr  laniw;  <l 
HadigMow,  b  <o*n«d  with  a  mk&mtl 
Un^  briMka,  and  Inio  i^iinai:  nittt  ^ 
other  anknal  of  ihc  taaae  lalaad  Mil  nm 
doaely  BfipreaclM  the  liadgthag  is  IW 
greater  fptnuwea  of  lla  bodj  ud  in  Ike  p* 
ataaion  of  the  power  of  mUlajc  Unit  tf 
"  VbuMf,  we  gtt  in  Europe  and  Jkifa  ao- 
«ntkiBdiot|cenuia«,  tull}dcrrki]i(dh)d|> 
hog*,  ot  which  o«r  own  *-g|'-'(  iptcMM 
het*  la  tha  dlich  it  a  typical  auaipk.  ll 
li  not  oAf«  that  all  the  IntenooAue  tt|ii 
bftween  two  diitiact  animal  ITpea  hii*  M 
ao  wall  pfMtnwJ  for  ua  b)'  natore  at  ia  M 
fauefeMlag  hittance^" 

Setenet  la  trulL— U.  de  QuuRfNM 
leoentl;  unprornj  the  oenakm  of  peracflkg 
to  the  French  Acadcnj  of  &dnieca  an* 
bw  of  docWMBia  from  the  BraalBin  awa 
on  at  Rio  Januiro,  to  vpeak  b  (nlMat  tk 
Kivntifio  progreaa  that  baa  been  laad*  in  dtt 
countiT  iiBidte  the  wise  tamuractmat  if 
the  EBfMTor  Dob  Pedro  11.  The  pmn- 
laenl,  eociettte,  imtnidpaUtite,  and  a  hM  il 
IndfiTidunlH,  are  tirallBg  ene  another  In  ikdr 
aeal  tor  the  aniltipllaalian  ef  adualimal 
eaublbhrnenia  and  for  eodowhig  tb«  M 
riohlj  at  poedbte.  Ktarlj  ono  i^tb  of  ika 
revenue  of  the  tonalrj  la  appSod  to  ptr- 
poM»  ot  publio  hiBtnwiion.  Tha  fliM  Inar 
Tolumea  of  the  archtrea  of  the  yatlewl  Ha- 
eeum  are  narked  b;  nan;  ralaahle  aMajn^ 
amuiig  whifh  were  »puken  of,  aa  paHlcnlt^ 
deetrrlng  attention,  iha  eluUka  ot  Dr.  Pltti^ 
to  on  a  ciiiiou*  batradiiao,  aad  of  M.  titt 
oHck  M (tike  OB  hweet* ;  of  It.  Luanla  m 
the  pobon  of  dlffeieni  make*  and  of  a  Mad; 
the  aiilhiopological  labora  of  MH.  LMWia 
and  Peiioie  on  the  tribe  aS  the 
and  on  ae»e  idnilb  fouad  in  ancdoU 
urai;  and  a  maraoir  hj  X.  '  —T^'St 
renardiail  ABtrican  nrigtna  and  ml 
The  Ian  nudf  b  faatvd  upon  the 
eoalMn,  wUeh  b  otnerrnl  in  a  large  aa^ 
bor  ot  tribca  fioin  tbc  citrrmr  nnrthwiatiDn 
part  of  tte  eontinenl  to  Reatil,  of  boe^  tha 
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r  Bp  mk  hwiging  bwn  h  onummiu  of 
t  loniw  ud  lulnM.  A  paper  b1» 
I  In  tU*  T«1uaw  br  f  ■  Fircua  Pcnna 
[ih*  MMwUw  ol  Pan,  low  tswufi,  *U(4i 
I  lAoUj  CMDpo«t4  of  mu  «t  oUirr  xtn. 
'  Mmi>«atl>,  laid  togclti«r  nid  i- 
la  btda.  Tbe  ntxsl  BraalJu  An. 
Eiliibalion,  ohivh  km  Tvrjr 
fal,  is  10  be  (oUovnl  lij  aiiutlirr,  in 
I H  !■  bopcd  llw  •holtt  AiDpriAU  Cnn- 


'Mnwfct 


«r  a  Great  air^Ur.  R!«h- 
lib  ««uyt  un  "  Katiiro  t)«w 
up«ci  Iho  wiij  ia  ifbiob 
leOa  of  Londna  la  ■  (oroo  In  tU 
nbortw.  iQii  ihe  initupocv  «l  tlin 
d(y  te  (dt  in  ill  taotx  nini!  coTlraii. 
~1b  (b>  •liiidim  Unc,"  bo  >aT^ 
O  Mill  phusaoodi.  on  lh«  hilla  of 
bMI^  afUr  briot  contcmpUtlon 
MM*  a  itBtlcMiwu.  a  feeling  tbit  It 
MU  •Mentlal  to  be  oxoiriiie.  In  no  gn**; 
^Modwaa  ilicrcaiiMlivlitTelcould  ttictcb 
isyrlf  ia  ilionbnona  oaM  and  watcb  tlia 
swaltows  aver  vliBtBtig,  wliMlini;  in  tlio  ski. 
Th«  aoaiciliing  watitiiig  Id  the  fiel'ls  via  tha 
•iMotate  quiet,  poac*.  and  rt«i  vliltli  d*tU 
In  tbc  nwado**,  and  under  tliu  Irmfi,  iiuj 
OB  tba  hiU-top*  in  llie  oounirj'.*'  Tlia  inm. 
iiabJe  cad  of  rrtrj  fiMt-f«th  round  about 
lanwlwi  ii  Idoadnn ;  the  proiiinii.f  of  tba 
<aXj  Induota  a  mi'iiial,  &  m-rra 
:  and.  m  yra  vit  ami  iln<aiTi.  rou 
nut  no*  drtaM  for  long,  for  idmi'lhint;  I'hicka 
at  tlia  niad  with  conatunl  rt^iiiliid«r  "  tbal 
■he  Inlaad  UlU,  ami  mradi.  and  vallpyn,  ara 
tOu  Siniibad'a  ocean,  but  thai  London  \t  \\\tt 
IheinagiuiUe  nwHialaln  vrlilch  diawi  all  (hijia 
(oiL" 

a»t  flslen.— Dr.  Koch,  of 
Oannan  Cholera  Comnilaiion,  haa 
a  taport  of  tha  eemmiioton'a  ciaini. 
olcbotora  laata  In  Wgjpt.  The  dU- 
Hm  wai  on  tbo  decline  wb«n  iliti  commib 
<tm  bc^an  U>  work.  Mad  thia  niif  psnlj 
HD«uit  lor  ihc  imaatltfactary  character  of 
tlu  raialtib  Twclra  unijuntlnnable  cholera 
padcnta  were  exoBtnotl,  and  aulopaioa  waia 
bald  on  the  bodloa  of  ton  pcnoni  who  had 
died  at  obolern.  No  mlorcMir^aalflna  veia 
fooaid  la  the  blood  of  the  patient*,  and 
bat  fe*  Id  tba  naltera  romlted  up,  but  a 


eonalderable  number  wet*  fouod  bt  tba 
dejcciiotu.  to  Ibc  autopiici,  no  InrKjioiin 
oigaale  natter,  D»i;pt  a  few  probaMj  ac- 
cidental bacteria  in  Ibc  luuga,  waa  notlcnd 
in  the  lonp,  Ilie  apletn.  the  Iddncyi,  or  tbo 
Utct.  a  weU-dvlermined  apcdea  ol  bao- 
tcKa  ran,  huwvvi-r,  tuund  in  the  walk  of 
tlip  loti^atiiita.  and  in  Home  eaaea  had  pcnc- 
[rxtod  to  the  tubular  glanda  ol  the  mucoui 
Mai.  and  pronikcd  an  irritation  iberc  and 
haul  even  readied  the  deeper  Lajeri  of  the 
nncou*  coat,  and  aometitnM  tha  aiuacnlar 
oca4.  It  ancmad  avld^nt  that  ihtjr  had  a 
ootmoctlon  with  cholera,  hut  whoiher  a» 
otHM  or  tncTclf  aa  an  ad'ompaolawut  or 
rsault  WM  atiil  uocvruln.  To  lot  thia 
quaatlon,  inonUatkmi  were  made  upon  ulco 
and  monkoja,  and  a  few  dop  and  chickcna, 
and  the  haclerlil  polaon  vai  admlnlitrrcd 
to  ■ome  of  the  anlmali,  but  wlLbout  cfltct 
In  prodopingijfniplomaof  cholera;  nltllouith 
in  0  few  of  the  niiei  aeplie  oflcctlaoa  fol- 
lowed. The  ttsulia  aciunlly  obtained,  how. 
cTcr,  aeem  to  Dr.  Koeh  to  aJTotd  a  eeod 
renson  whj  the  expifrinicnt*  ^ould  ba  OMb 
tioued. 

Saperrfltlou  ahagt  Inftnta^Dr.  II. 
FloH  remarks,  in  hi*  book  fin  flcnuan)  on 
-  Tbo  Child  In  th«  Coitonia  and  L'aof^  of 
Ptopid*,''  that  tli«  birth  of  a  child  iRiprcuox 
Ha  rvlatitaa  with  the  ffcllntt  that  ihov  arc 
brought  Into  Iho  iDim<nliat«  prMvncc  of  ono 
of  lh«  mpitcriout  poneni  of  Nature,  wlimo 
kliidnca*  in  eonferrln);  the  |^tl  la  achnonl- 
odgcd,  and  whoac  farar  <i  Iniokcd  with  ob- 
aerrancv*  In  which  fiuula  and  olfcri nga  near- 
I7  alnaya  barea  plocci  and  the  ocremonlca 
obMTTot  on  luch  oeoMioni,  and  Ihc  loj^ 
lliat  arc  givon  the  child,  have  fr«|Ucntlj 
an  ingenious,  BumetitncH  111  edix^tionnl 
^gmiflvance.  Tlic  nntoril  yntri-**  "t  birth 
is  tirDU|;ht.  in  the  iina^nnltuii  of  llip  pwi>li\ 
into  relnlioo  vilh  bidden  or  fniiu-nialnral 
caiuta :  br  mnny  tribi-i  it  n  i<upp'»>*<l  to  lie 
Buperintcnded  bj  particular  divitiiliN ;  and 
tlie  dan^ra  and  dineoMa  to  whjub  the  child 
is  subject  arc  aaoribed  to  aimilar  mjtlariniia 
ascnciot.  T^r  acriJvnla  of  prc^ancy,  Ihc 
criw  and  calla,  the  tnfliiraioe  of  the  cTiI<5^ 
the  tolMtitiition  of  a  choopielliig  for  the 
(diild,  ibu  i1l.om«n«l  N-nificanw  atlaclrtd  to 
certain  act*,  form  a  atock  of  anperaUtien* 
dotpljr  bnprrntd  In  tiio  popular  Imi^flRk 
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iloA.     Ptom  dio  Mw«b  tor  fu|w(»uw«l 

I  of  driTing  Rva;  die  oril  upltiii  lop- 

1  to  be  veriilBg  bam  lo  llio  cbllcl  Ii«te 

rtiy  iRriMM  aAil  olile^pretd  doe- 

FiriiiMakith*l«o(|rMtrkluo  b  the  I1LK017 

tsl  (tiM«aii>    Th«  Uit]«  bdag  *li»  bw  Mm« 

>  llw  ■arid  b  Dol  •Inji  bcUertd  w  ba 

Lpui«,  sibI  (0  li«T«  k  (k«i  right  lo  niMiaM. 

' ]|uf  peofilB*  Ttgud  It  u  "imdeHi'*Bad 

not  Id  ti«  toudwd  U«  •  otvtHD  lint.  Oitim 

Kigi^ra  U  to  bo  «x]ircHl)r  Koegniwd  bjr  iIm 

Lfrtbvr;  ud  Mme  61"^  <^  pnnU  ■  rtgbl 

[lo  KpcM  or  Idll  It  lau>«di««lr.    Amaag 

-  MOit  pwopb  It  I*  fooMdcitd  eMMKiil  to  por- 

'  fenn  MMM  klad  ol  ceramoor  for  fonMllf 

a.Ici>tlDg  the  duld  into  tho  ftnilj  rad  m- 

del;.  SudioereiiioiiiMuvpuMaUrilktatIc, 

OF  mUI*  (0  Bwliing  ud   bUfainf,  wolM- 

Ins  the  •kin,  ^«uig  tho  <lt«  food,  circiini- 

diicQ,  puUins  on  dutbiuic,  or  «uit!n|t  iho 

haXt,  ktiil  aro  oliMmtl  m  laqioctant  taj*- 

luriCB  fnTuntbiG  tu  bodU;  ondunutco  and 

Bwmol  i^or.     U4*«  iiwapprooch  iho  ttao- 

L'ritbm  from  Ifco  liutineclTa  h^cnoof  pop«». 

lar  (uaUn*  to  rdl|[hnui  ccmiKUiic*.    Eiir- 

livala  of  lh«  nnlkmn  here  podatcd  lo  an: 

Uacel  bv  titrr  PIom  aniMig  fiopulaf  cua- 

Ioin»  iballiatonoi  jclillcdovt  In  IhetDore 

nnirAl  dUtrtda  of  Bunpe. 

Vat  at  Sail.— Among  othor  fotllM  of  ilio 

daj,  MOBO  InnUierMt  ptnau  ar«  objwtlag 

to  ibc  iiM  «t  ult,  and  prapoM  to  do  vltlMui 

ii.    Kothing  could  bo  moro  abwird.    Coi». 

tnoo  ull  U  tbe  inoM  iriddj-dblriboud  anb. 

aiancc  In  llio  bod;;  It  onua  in  tftitj  fluid 

I  and  b  everj  wild ;  and  not  onlf  it  il  trtrj' 

«hero  prct4iit,  bat  In  ohoort  vnrj  p«i1  It 

conttSlotc*  Iho  bugeit  pMiiun  of  tb«  »A 

wbca  any  llHno  la  bunted.     In  lutrllcular,  It 

If  a  <«in*laiit  cooalltatsl  ot  the  blood,  nod 

It  maiatnlnii  lo  II  a  pr^onion  tbil  U  almoat 

whrilly  Indfpcndttit  «t  the  quaatilj  that  la 

«iinguini-(l  wllh  Uin  food.     TliO  blood  will 

lake  up  ao  miioh  nnd   no  low*,  ho»cT<-r 

inuiA  ve  majr  lake  with  our  tooJ :  and,  on 

'  the  other  huid,  If  cone  bo  sivcn,  Urn  biood 

porta  iiith  it«  natuta)su*otlt;tlowlrandu&- 

■n'lUniilj.    ItDdcT  oidfaiarj  drcomXaaMI^  a 

huaithr  maa  1o*ta  daU;  about  Imin  graiM 

bj  one  cbanMl  ta  tho  olbcr,  aod,  if  Im  ia  to 

'  Maintain  bit  hHliti,  that  quaatitj  nnul  b« 

\  IntToduonl.     Ocmnoon  Mlt  b  of  ianuniw 

.  |nport«no«  la  tb4  raMVaiM  BiniAtrtng  M 


ibo  nntriiioa  oi  the  bodr.  foiraot  uJjhl 
ibo  cbWf  aalt  in  tb«  e««tric  juke,  aad  w» 
tial  lor  the  fmnatiou  ol  hUo,  aad  mar  k^ 
be  waacBaMj  itgankd  oa  o4  hi^  lalaib 
dlgeaitoM,  but  it  ia  aa  bntKutani  tatit,_ 
ptomoting  tW  pTooeaica  of  dlgi«l^i 
therefor*  «(  abtoaptkn.    Direct 
bia  abewti  tha  ii  prooMtea  ih* 
li««  «f  albiBnai  ia  ike  bod;.  aciiaA 
b\j,  bj  tacreanng  ibe  anititf  n(  ika 
niaiian  of  Ouida  bom  cell  to  wIL 
can  doiDonatralr  ila  raiaa  hettcf 
Um  that,  if  albanen  witboul  atll  I* 
duoo)  into  tbe  inttatiBe  of  ao 
pottloaot  it  a  abtotbtd;  while  b  aDiii 
disaiipoanlf  nhbcadded.    Uaoj 
ei-Uoice  ««*«  rtquind,  it  would  %e 
in  iha  (lowvrful  liMitnct  whiili  injMb 
mala  to  dbtaia  aalt.     BolTalot*  *iU  mnl 
for  mllM  to  raacii  a  "Mll-liik";  tal  df 
valua  of  aalt  la  bnptvvitvi;  ihv  m:)-  -'  -  — ' 
tlie  aiport  of  horaM  and  vailk  Ir  • 
to  Mory  fannpr.    tbe  iiopular  wuji  !» 
the  UM  of  aalt  prsTcnta  iIk  ileTclefnari  t( 
wonna  In  the  iBMatine  hu  a  foinaialiMk 
fact,  for  mH  b  fatal  to  tha  amall  tt*M* 
wonnf,  and  pcncntii  tbi-lr  rt^rodaetiMtf 
Improrbig  the  ftiiviai  tonr  aiiil  Ibt  lAtat' 
tCTof  IbrKcrctlanaof  tbicaKnwntUT 
Ttie  ouKtoikoi,  ibcreforr,  !•  bbitaol 
nit,  bfdng  whotoKOnc,  and  Indeed  UMmUJ, 
■hould  be  taken  hi  DodeMte  q»m<itilw>»i 
that  abrtentios  fratn  it  la  likctf  to  1*  bp 
lios*.— Iiiwet. 

IittlBgCMce  af  a  TWreuSplitr,— Tbc 
ocM  of  the  TtrtKltilii  urtmimla,  or  AnffI' 
ran  tentt-t^dcr,  ia  a  rcctkal  Vabe,  twi^ 
big  Iwctre  ar  more  intbca  into  the  1,1  a*! 
and  pioitcting  half  an  inch  to  an  tnth  abn* 
tbcBurfacc  The  proiMting  portion,  otiv 
ret,  il  in  tlM  for*  of  a  pmiapm,  bm*  R 
leM  rtgvhu,  awltabdltupoTbiudtiaM 
and  atraw,  email  Iwfgi,  olc^  ocnmwd  ahb 
mud,  like  a  ninialui*  citd-raafaioDi4  iH^ 
arj.  The  nppt*  pan  of  ilie  tubr  hu  ■  iUa 
Uning  of  wcb^ilk.  A  &M  waa  ublU^ 
by  Tic«-PT*fMt-nt  H.  ^^  Mn'ooh,  D-D.il» 
mectinR  of  the  Acadtoiiy  of  Xatiual  EdiOPi^ 
of  Pbiladelphfa,  Bhicfa,  during  )u  j^Vf 
Irom  ViDoland,  New  Jeraoy,  wb**t>  Il  ■• 
found,  bad  bcsn  phigged  at  iiip  atul  MIM 
witli  ooUeo.  Upea  the  arritBl  sf  tb«  art 
[b  FhHadeipUa,  Iho  ping  guarding  ll«  »- 


A'0r£3. 


«' 


Imooe  bad  bees  i«BDTCd,bDt  dio  oihctbid 
b«n  fotgMUa.  n*  apUcr,  wUeh  ntll  In- 
hWMd  Hie  tube,  imniadlawlr  bcffui  ranov- 
h^  Ibr  ooUoa  (roni  thn  lower  ood,  and  cut 
MM  of  It  oat.  But  guldml.  npparvDtl;  bjr 
iu  Muw  of  UMtb,  Ut  (he  ku»wl«dgc  thai 
Uw  (ofl  flbcn  vould  b«  >ii  ciocUodi  tnati:- 
rial  wilh  «bich  M  line  It*  tabc,  it  ipwdllf 
pill  la  «  (otlon  paddlnit  for  Bbout  tour  inchc* 
dowawatil  tTtim  Uin  opening.  Dr.  UcCook 
pointed  out  tha  ttrj  tnuil(c»t  infcmm  ttut 
ibc  ipidcc  must,  (or  Ihc  ftnt  llnH',  hsTu  cutna 
lacouudirilh  «ach>inalDrlalw>  cotton,  null 
h*d  immedislvlT  otiliicd  iu  ni-«  expvriviiM 
brsdi&ig  tb0  *<l'l  Bbcr  to  tlie  ordioiirT  ailk*a 
■niiig. 


NOTES. 


^^B  Tut  Fnnklin  lualitnlc  irlll  open  in  In- 
^^■^^0^  Bibibiiloa  of  Klcciiivli^  and 
^^■l^ieal  AppUanoM  is  P1illB<l«lpbli,  <m 
~ha  M  day  M  ScptcmbeT  n«xl>  Bj  •  *|io- 
tU  BM  of  Oonf^iv  nil  arllele*  "  impgttiHl 
tMj  for  exhibition"  on  thla  oosailon  will 
k  admUtod  frM  of  dot;;  but,  II  thvj  an; 
hU  ar  ■ttbdrawn  for  o>Miimptlan,tho  >«;;■ 
«bf  iliuUa  anul  be  p^  upon  ihcm. 

Vtcrett-ALKXimu   Pciscex,  s  French 

■HnaooMr,  died  In  September  Uu.     U<.' 

aal  iho  aothoT  of  niimemui  memoir*  on 

MrDBamk«l   nibie«(»  to  the  Academy  of 

I,  and  bad  been  oeeopled  rtiy  Indus- 

wfcb  oalcuUiloD^  baMd  upon  the 

lOf  Venaaof  ls:i  and  1BB3. 


^a. 


Da.  J.  B.  Sdtto!!,  ot  Hi JdloMi  ElMpii«t, 
a  eommimkaiion  U>  the  "LuMt,"  dia- 
im  the  rarrtnl  opinion  that  monkey* 
tUrfy  rram  tub«rclot  Ilaving  bctn  per- 
■dIMd  W  attmd  lh«  patl-inorttm  examlaa- 
Umm  of  aalmala  drlni;  in  the  ZoBIogica] 
Ihlikni.  Ikgtnt'*  PaiK,  be  pcnonally  Id- 
^•eHd  tbe  rgiD^M  of  nlncly-tbrw  monk- 
ft*.  Ot  thla  number,  (hf«o  <rar«  found 
I*  bare  dM  ot  lub«ral#,  Iwonly.tiTO  of 
tnacUtK  Ibrae  of  lobar  FaeunioiUa,  s«nin 
M  bbalar  pneuBonla,  one  of  aeptlo  pneu> 
■Mil,  l««nly-tbrc«  of  other  itlacaaea,  In- 
rhliU  tbtoa  ol  aorofula  and  four  of  typhoid 
Intt,  «hUe  In  tlurty.four  ou«i  no  Won 
■•>  nM  <rith  lulllclent  to  ciplain  the  deathi 
rilb((i«aturM. 

Da.  Cm»A9  Bnnnu,  a  dimlnRnlihcd 
<llnupUlah^^  dM  od  the  iln  of  H«p- 
MMar,  hartng  Jaat  •  fe*  day*  befoie  fliw 
kM  Ua  icreat  work  no  the  "  Hialoi;  of  Phi- 
Ugay."  lie  hail  been  a  nrofoaaor  ■oeoo*- 
■InffU  the  roiTRiltlni  of  Lolpile,  TObtn- 
•^Shrieb,  wd  Htnieb.  and  wm  a  member 
Mamal  taarad  aockiiea. 


H.  Onman.,  the  "  d«aa  "  of  the  PKuch 
Academy  of  Science*,  reached  his  nimety- 
clgfalh  year  on  the  tsit  day  of  Augnit,  and 
wa*  *iKl  phyrdcally  ligoron*  and  treth  of 
Lemt.  The 'PrtgUdent  uf  the  Aeadimy,  in 
litkiug  nolioi'  of  llio  fact,  rcniarkod:  "U, 
Cbcvreiil  hai  bcloogod  to  the  Academy 
nbich  be  hoi  so  mudi  honored  by  hi*  labor* 
for  fifty -ccren  y««c«;  and  be  "ould,  in  fact, 
bavi'  I'MiiiiKid  It  aliW-aeveo  year*,  It  by  an 
eitri-mely  tan  •entimani  ot  (pueroalty  he 
hod  not  allowed  hitnaalf  to  b*  paaard  oror 
in  IBlfl,  to  (^re  place  (o  a  cb<qiii»t  (M. 
Pmuil)  wbcm  he  called  his  matter." 

Stitihtiujlmi  hare  proaounocd  the  Uni- 
ted Stale*  to  bo  not  tinly  poltntially  but 
arlually  ri(4irr  Ihnn  the  ['tilled  Kingdom. 
CuuntlnE  iho  hnuivi,  rumiiure,  oaDutao- 
turea,  nulw*y«,  ihlppiiii;,  buUlan,  landa,oat- 
tlc,  crops,  invi-gtiiii'iilk,  iiii>l  riiada,  It  U  «Ml- 
mnteil  Ibot  there  U  n  k''"'"'  total  in  tbe 
I'nlicd  SlaiPB  of  (■lli,77'.',Oi)0,OOa  Great 
Itriiniii  Is  cre<lUc<l  with  ■omethlng  le**  than 
^t),<)ni:>,iH>n.o<>o,  or  nearly  tt0,0O0,U00,000 
leu  tbsD  the  United  SlaiM,  Tb*  w«allh  per 
bhubitant  in  OreW  Britain  I*  atttanaicd  at 
tM«i>,  and  in  tbe  United  Suics  it  »{I05. 
With  nigard  to  the  tcmuncration  of  labor, 
nKSuiiiinit  the  prodacoot  labor  to  be  luu,  tu 
Grvnt  Britain  S6  iwrt*  fo  In  the  laborer,  lit 
toeapital,  nnil  S3  to  (i;oT«niinviii.  In  i'lnno* 
41  parlg  go  to  lulior,  St  t'l  unpllsl.  nnd  !il 
to  gdFemmonl.  In  the  t'nUed  Stale*  ;2 
piirts  gi>  to  lubor,  SS  to  cnplial,  aud  fire  to 
govcmineul. — Li/tulun  Tunn. 

U.  JoFint-AsTurxi-Frttmyxsii  Pl*- 
T»ir,  an  oiiiln.'iil  plij>-li-i«[  nnd  emerilu* 
prolcwor  ni  ibv  t'iiiier«liy  of  Ghent,  died 
Sopteinbcr  Ittlh,  In  hi*  dghty-seeond  year. 

U.  A.  MiLn-Biiwinufl  rrporls  tbit  he 
met  with  grent  niceeu  aenr  TcncrltTe  on 
bin  docp^ca  expodilloQ  in  the  deamer  TaU*- 
laan.  Tha  dradglnit  appaialu*  la  nrong 
emush  to  bring  up  rock*  wttfriilns  a  hiin- 
drcil  itllnRTBinine*  from  tbe  depUi  of  a  thon- 
fuind  metre*.  The  ooIlcclioTM  promife  to  be 
immcniD,  greater  than  It  will  bo  possible  to 
brlnft  borne.  Amnnit  the  specie*  gatli(<rcd 
arc  mi'taeennfi  ot  tiimn  n-umhUng  ihoaa 
of  tlic  .Inlillc",  ciiri.iiK  !l»hii>"  "ith  liiminou* 
ori;iuii,  ciicoids,  astcrinp.  nlrauce  lioluthu- 
rlsns.  numerous  sponp.'*^  snil  mr>l]iiska,  ex* 
hibitUiK  a  noTcl  minqtln^;  of  .\frican  wllb 
Medltvrranc^n  and  Pnlnr  fnriu".  (In  the 
I'knd  of  Bnini'ri.  wliich  hml  n">vr»r  Iwcn 
(ciontlfloally  nnted  Iffure.  thr  eipcditioa 
found  large  lixardi.sueh  u  nrenot  known  to 
occur  anywhere  else,  and  which  nppear  to 
have  a  good  Itrlng  ot  herbaceous  food,  *!• 
iliougb  tha  blud  ii  nearly  deailtnte  of 
Tegetatlon. 

Dr.  J.  tivatKrc  Surm.  ot  Lonltrlllet 
Kentucky,  died  on  the  liih  of  OcioImt  la*t, 
iu  tbu  liilj^Iib  year  of  his  age.  lie  had  dU- 
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tUnnubbod  liinuelf  b;  mniij  rahubU  cbtml- 
(nl  mKaitbo  anil  piiibliMtioiu  rwpMiing 
llhcoi,  pvikvbri;  hj  U*  in«aitBrt)OnB  biwi 
Mbe  HHspMltkoi  WM  oMur*  m  mMeatia 
biMWt.  A  iKirirall  uid  ikeidi  of  Dr.  SmlUi 
lvot«  ^Tm  iu  " Tliu  foiHilu  Scatscc liauk- 
Ir'lorlkmmlMT,  187*. 

Ux.  UoK«i»  J.  Routn  M^IU  In  "Kb- 

tan  "  or  •  coliiculu)!  owiikI  lir  Km  wbhk 

■a*  ooeuaUoiinl  lo  no  wttli  hjui  Bullion  «iJ 

[;(M>k  ]TT«at   LdIckt*  In  tbc  biuiMiH.    Ebe 

leartMO  thai  tli..-n>  cibtod  a  clowi  «aiuMC- 

OD  bMwMU  Ihr  bsbblofl  and  Anal  dbap- 

[pMtWMe  >>(  tli«  Sotf  Mill  (liw  palling  up  of 

Ml  BA,  and  vonM  become  vny  muvh  noitud 

[lriiMiOV«rahoniTths  float  baslMlitiD.   Ob 

occuiou  when   her  dimUt  mu  ainijr 

tho  rvd*.  obMrrinm  a  Himi  dlMtf-lmi- 

i'bg,  riu  altered  ono  or  l»u  >bnr|>  y«1jM,  anil, 

'  hw  tnaXfT  (ailins  to  Mmc,  bvnwll  txiiol 

■bo  rad,  and,  "backing"  «>lb  it,  attempled 

to  liull  tlw  Ihia  train  the  wkWr.    Tho  book 

bcia"ae>)txllr»(-I." 

PnonGvoa  0)nF«i.i>    ttm.  the  distin- 

ta<>ulic(l  l^wi"  palixniuilnfiiM  and  bauollt, 

tffitd  at  Laa*aniK,  SvlMmlwr  S'lli.    Ho  viu 

Vdinclor  <•(  ihf  ltul«Di-»l  Oanlru  at  itiiricli, 

Bnd  cilllor  of  the  S*i«  "Journal  of  Ajcri- 

euHviT  oail  Honkultara  " ;  and  wai  tlii;  au- 

tiiorof  the  "Urnlt  der Schwdn" (" rrimi- 

tii«  WoiM  of  Swiuartaad  "),  whidi  hai  btcii 

tbtMlotod  IbI» mauT  f<MS|Ri  lappnanj  of 

»  work  on  Svlw  CfHofHra;  and, In  m»> 

nettUiD  Kith  nfgctxbiicUcr, o(  tb«  "Flon 

«f  Switaulxiid." 

UuuMaik*  hi  th«  name  d  a  new  nreal 

'  vUch  ha*  brrn  iatiodnocd  loto  South  Caro- 

Una.  tnjDi  Columbia,  Suuth  Amvrtca.    It  la 

alllod  to  (orglium  and  OuiuM  com,  a&il  ba* 

thv  DMrit  of  an  ahwwl  unllmiwd  oafiadt;  lo 

'  ttndura  drouglM.     0*k«(    nia.de    from   the 

I  nipal  have  be«n  dnwrtbad  ai  bHttr  thaii 

eam-cakn.  and  ih<  ]cr«!n  haa  been  pro- 

BOiinoed  br  the  cbemLiI  of  tlie  ^rancah 

Guanu  (Viiiii>aiij  npcrior  in  food  quaUtloi 

(a  nbi'Bt. 

M.  kvTtxo  KunntT,  v\n>  fArA  In  Octo. 
b«r  tasi.  U  ptMnoiinced  br  "  La  Nature  "  to 
hai«  b«<an  the  iictron  alio,  nof*  than  any 
other  OHO,  c«mlr]but«d  xa  tho  derelopmeut 
In  Fnuioe  of  thu  induKlrini  depondcnt  on 
■aloetricliT.  He  dii  mlunblc  mtvu.-*  to  tho 
'  omininliihioprdiillincdiiringthe  Tranoo. 
PnisriAn  War,  iind,  liwlilpt  numerous  [Hipifr* 
oudtniuno-elcolricniacblno,  Irlcphoojr.  nn'l 
telegraph*,  ««■  the  aulhoe  of  two  workt 
that  ant '  Hithorilica  on  ck^cdte  pllfa  and 
d]iiam»«lcc(ite  molon. 

Tu  dntb  \»  rnKirt«il  nf  X.  F.  S.  Ctoi^ 
an  InduMiioua  French  «hvnii*t,  wbn  anlMeii 
U.  Chcmul  sonw  tblrij.aii  tpat«  ajM,  aoit 
wan  afterward  Praf<*acT  o(  Itiylie^  bs  ibo 
(^hont  of  tbr  Floe  Art>.  lie  ww  author  of 
anxtal  tiiviuoin  of  ooniUeralile  raluc. 


Accaannra   M   Dr.   &eh,  of 
Ajrva,  Itufe  b  ko  danger  of  an 
of  Ibn  iiuininu-«Bp|Ar.      Tli* 
plantaliun*  in  Jaia  and  Ibe  Uland  ot  I 
wnlea  bare  bvim  rnr  ■uoxiaful;  a4| 
«idM  ib«ie  wnwerio.  tfae  ti«M  ban  ^ 
cultlraicd  bi  BoHvIb  b.T  tbv  Hliaaa  lir| 
voan.     At  thr«u  pUc*a  Ui  iha 
oonnti?,  uAea  aa  tlte;  com*  die  t 
treoi  |;rawiu^  ij  prea.  neverallj,  at  \ 
Kiu/>i>U,  and  s,00i>,OU0. 

Da.  Caaaua  WtLU*i(  Snum^lhi^ 
Ilagolibcd  cn^ocet  and  okcufclaB,  Aidk 
Loadun,  Konaibcr  'iwk,  of  r«|K«R«(  M 
btvl.  \lv  waa  twm  Is  Lniln;  Bmow 
in  l^SS,  and  luu  giren  iIk  waAA  tbt  if 
genetBtiTe  ptufuniBee,  with  an  is|in»T* 
proooa  tor  making  nicel ;  bu  bt^  P*Hlf 
inMnmental  In  the  eiieniion  of  lelMiiMi 
•rabltD,  aud  haa  pniduiwd  a  wtlca  of  *4a- 
ble  improTfonla  in  lh«  f aTiae  a«rt  dito' 
lion  of  he«i  and  in  applkationt  af  <^ 
irioii;. 

M.  JnJM  OaJMR  baa  tonod,  bf  «» 
psTing  I  he  BUUistiiB  «I  roaUaipt*  fedM 
from  a  certain  n^oa  of  France  doii»fM 
fvan  ot  ihit  Brat  empire  «ltk  (hoM  f« 
ISTS-TO,  tbai  In  CVC17  oonnnuna  aa  h- 

cntif*  i'  iiiian-sl  hi  the  av»nf|>  Ucbl  </ 
ihi:  iahal)iini  tn.  If  Hiia  is  eeiaUiAoi,  0) 
fact  will  Icud  to  oiulradict  Broca')  <(<■ 
thatHatan)  b  alnoet  wballjr  a  auiuxf 
(lUink  b>rtdll]r,  and  l«  »how  thai  t)ifn«» 
menl  In  lb*  coiidlitoni  of  life  kia  mwinl^ 
to  do  with  it. 

Win  tbe  death  of  U.  Louia  BnM 
which  \kA  place  luddcnlf  on  the  flWH 
IketoWr,  t*  "  cffacod  for  Ibc  momciit.''  Mti 
)l.  lIlMDeliani,  FWaldmit  of  the  Ftrwti 
Avadeniyof  SoieiK^uf,  "a  iiaoft  MitbtiMl 
Id  tbe  mMhamc  arts  troM  the  eichMaih 
ctoturj."  Oewae  the  ciandAon  aadbail' 
neat  aucceaMr  of  AbiMam  Dreguci.  '^ 
toundud  tbe  wait^maklaf  bouic  of  tbM 
numc  in  ITSQi  and  wan  tlw  fatliei  ot  ibe  hu 
Am«ine  Brefiuel,  of  ibe  "  Revue  EUali 
<l<iuc."  lie  «a»  Umtelt  diationidMd  (« 
Minim  lo  the  appUoatiMM  of  dnuMQ 
aiiit  In  Iha  adTaMomcnt  «t  l«Icgi«]ilif.  aaa 
war  a  niciiibn  of  acraral  teatatd  aoAtis- 
Be  waji  Biit}r-Bine  ie«n  old. 

A  aav  Ilm  bora  toond  for  otHiilac  H* 
bodiet  of  oMniaU  Ibat  hare  died  of  aniuat. 
Thef  arc  treated  with  Mtlphuria  BcU,aai 
tbrn  comencJ  into  Mrper^o»phal«.  IW 
f/gnm.  arc  dcatroTcd  during  tbo  proMM 

Da.  JoiDi  L.  Li  C'^'--  ?  tie  w* 

(■Dlncnt  Aarrtean  i-  -.  dlrd  « 

hU  bnme  in  PhUadrll '  iibo  ll>L 
»!■  prr>Ucd  al  Ihe  Ilartf  ooj  mecBog  of  tl" 

Amnrkau  AavitUtian  in  \n\  A  poitnit 

andtketAor  htm  wc-^-  't'lir  Pi^ 

LiceatwPlloalblj"  :  inr,  tHIi 
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THE   NEW   TORYISM. 


Bt  heebebt  spenceb. 


MOST  of  those  who  now  pasa  as  liberals,  aw  Tories  of  a  new 
type.  This  is  n  paradox  which  I  propose  to  jastifj.  That  I 
may  justifjr  it,  I  rnuHt  first  point  out  whiit  the  tiro  political  purtic* 
originally  wcra  ;  and  !  mast  tb«n  ask  the  reader  to  hear  with  niu  while 
[  nmind  him  of  facta  be  is  familiar  with,  that  I  may  impress  on  him 
th«  intrinsic  natures  of  Toryism  and  LiberalLsm  properly  so  called. 

Dating  back  to  an  earlier  period  than  ttieir  namc-s,  these  two  po- 
litical parties  3l  6r»t  stood  rupcctivcly  for  two  opposed  types  of  social 
organisation,  broadly  distinguishable  as  the  miUtftnt  and  the  indue* 
tzial — types  which  arc  ebaravtcriied,  thft  one  by  the  rigime  ittatns, 
■Imoot  universal  in  ancient  days,  and  the  other  characterized  by  the 
rigimv  of  contract,  which  has  become  general  in  modem  days,  chiefly 
among  the  Western  nations,  and  especially  among  onrselros  and  the 
Americans.  If,  instead  of  uning  the  word  "co-oporation  "  in  a  limited 
•cnse,  we  use  it  in  its  widest  sense,  as  describing  tlie  combined  activi- 
ties of  citizens  nnder  whatever  system  of  regulation,  then  thvsc  two 
are  definable  as  the  system  of  compnUory  co-operation  and  the  system 
of  Tolnntarj  co-operation.  The  typical  stracture  of  the  one  we  see 
tnananny  formed  of  contwripts,  in  which  (he  units  in  their  scrorall 
grades  have  to  fulfill  commamls  nnder  pain  of  death,  and  receive  food 
and  clothing  and  pay  arbitrarily  apportioned  ;  while  the  typical  struct- 
nro  of  the  other  we  see  in  a  body  of  prodacers  or  distributors,  wbo 
tererally  agree  to  specilied  salaries  and  wages  in  return  for  spocifieAl 
•ervices,  and  may  at  will,  after  duo  notice,  leave  the  orgaiuzation  if 
they  do  not  like  it. 

Daring  social  evolution  in  England,  the  distinction  between  these  I 
two  funilamcntally-oppoeed  forms  of  oo-opcraiion  made  its  appearance 
to«.  ixiv.— 18 
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gnutnally  ;  but  long  before  tbe  names  Tory  and  Whig  came  uito  or, 
tbc  piu-iim  were  becoming  trac«al>Io,  and  thoir  connections  wiUi  i^H 
Unoy  and  iDduHtrialiam  respectively  were  vsgovly  xhomi.  Tlictn^P 
b  familiar  that  bere,  u  clwnbon-,  it  was  habitually  by  lown-pvpok- 
tdonB,  formed  of  wurkcrt  and  traders  aocnstoined  to  co-oprmtn  ttoda 
contract,  tbat  roiiKtancvii  were  made  to  tbat  coerciye  ruli.-  wliiob  diu- 
acteriEU  ooK>peration  under  status.  While  ccmrersely,  support  of  co- 
operation under  «tatua,  arising  from,  and  adjriBtcd  to,  chronic  warftf*. 
nune  from  niral  diBtrict«,  originally  peopled  by  military  ehiefs  and 
tfa«ir  dependents,  which  retained  tlie  primitive  idcaa  and  traditiona 
Hoieover,  tbis  contrast  in  political  leanings,  ahoiro  before  ^Vhig  and 
Tory  principles  became  clearly  distinguished,  oonlinued  to  be  abowa 
•ftcrward.  At  (he  period  of  the  Kevoliitton,  "  wbile  tbe  villages  ud 
■mailer  towns  were  monopolized  by  Tories,  tbo  larger  cities,  the  nunii' 
facinring  districts,  and  tbo  ports  of  commerce,  formed  the  EtroDglwId* 
of  the  Whigs" ;  and  tlmt.  spite  of  cxocptjons,  tbo  like  gcocral  relation 
Mill  cxiutA,  needs  no  proving. 

Such  were  tbe  natures  of  tbe  two  parties  as  indicated  by  tlidr  on- 
gins.     Obwrve,  now,  how  their  natures  were  indicated  by  their  early 

\  doctrines  and  deeds.  Whiggism  began  with  rceistance  to  Charla  n 
and  his  cabal,  in  tbeir  efforts  to  rc>cstabliid)  unchecked  monarctieal 
power.  The  Wbigs  "regjudcd  tb«  monarchy  as  a  civil  iuxtiiatioa, 
cdiablished  by  the  nation  for  the  benefit  of  all  its  members"  ;  wlulo 
with  the  Tories  "  tbe  monarch  was  the  delegate  of  Ilearen,"  And  the« 
doctrines  involved  the  beliefs,  the  one  that  anbjection  of  citiioD  to 
ndcr  was  conditional,  and  the  other  tbat  it  was  uncomtilional.  De- 
scribing Whig  and  Tory  as  conceived  at  the  end  of  the  svvootccnth 

[  eontury,  eomo  fifty  yean  before  be  wrote  his  "  Diswrtalioa  <m  Fm^ 

I  ties,"  Bolingbrokc  says  : 

The  power  and  nu^est^  of  tfaa  peopto,  an  origlnftl  eootnct,  tho  sathorltj  oA 

iodtpcndcoay  of  Pcrliauont*,  iibert7,  rectistaaoe,  eaclusioo,  •bdicatloo,  il«f«sl- 

,  Hon ;  lh«se  were  idea*  aModated,  at  tbat  tlaiOk  to  the  Idea  of  a  ^h\%,  snd  m^ 

1  IKXod  by  ereiy  Wblx  to  bo  laMtnninnicahle,  and  tnconsiatGnt  nitb  tboidttofs 

TOTT. 

Dlv1n«.  hereditarv,  Indofftslble  right,  liaesl  socccviian,  pagiv«-o1 
I  prerogaiire,  non-reslrtanee,  tUvnj,  nay,  awl  soaMtinHa  popcr?  loa,  wore 
IdsM  in  iDflDy  mlndi  to  tbo  idea  r>t  a  Tory,  and  deemed  ineamma&IcaUe 
Itaeonaiiitent,  in  the  nme  msDnor,  with  tbo  idea  of  s  Whig  ("  Diiaa rtwtJBM  W 
I^TtHX,"  p.  S). 

And  if  ire  compare  tbeae  descriptions,  wo  see  that  in  the  otie  party 
there  was  a  desire  to  resist  and  decrease  the  coercive  jH>n-cr  of  tho  ral<t 
over  the  subject,  and  in  the  other  party  to  maintain  or  increase  hi* 
coercive  power.  This  distinction  in  tbeir  aims— a  duitinclton  wbicli 
transcends  in  meaning  and  importance  all  other  political  distlootion— 
wa«  displayed  in  their  early  doings.  Whig  principles  «■ !  :  pS- 
fied  in  the  Itabcas  Corpus  Act,  and  in  the  mcaiture  by  n  .  L'es 
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midc  indvi>cnd«nt  of  the  Crown  ;  in  defeat  of  t)i<!  XoD-R«*ivUng 

Bt  Bill,  whicli  proposed  for  legiiilatore  and  ofllcmlt  a  compuUorj 

itli,  thnt  the^  would  in  no  case  resist  the  Yva%  by  arni-s  ;  aud  later, 

cj  wtre  exemplified  in  tbc  BiU  of  l{if;hts,  framed  to  eccore  sabjecta 

ngsinat  monarcbical  aggmrions.    Thtwc  acts  luid  (lie  same  intrinatc 

nature.     Tbc  princijtie  of  compulsory  co-0|)«rati»n  tbrougbout  social 

life  was  wMkencil  by  tbem,  and  the  principle  of  roluntary  co-opcra- 

Uoa  stivngthened.     lliat  at  a  subsequent  period  the  policy  of  the 

party  bad  Ihe  same  general  tendency  \%  well  shown  by  a  remark  of 

Hr.  Qrecn  conceming  the  period  of  Whig  power  after  the  death  of 

Anne  : 

B»foro  tbu  fift/  7csra  of  their  rulu  had  paiiseJ,  KagUsUmon  had  forgottoa 
tlut  it  *as  poaslbla  to  per«ecat«  for  difT<'r<<ncoi  of  religion,  or  to  pnt  <1owd  th* 
Ilt)«rt7  of  th«  preM,  or  to  tamper  with  the  adrainistratba  of  Juxtloe,  or  to  role 
,    withoot  a  Parliament  <Qreen,  70e). 

^B  And  now,  passing  oror  the  war-period  which  closed  the  last  een- 
^■nry  and  began  this,  during  which  the  estcnsion  of  individual  freedom 
^previously  gained  wa-t  lont,  and  tlic  retrograde  moremctit  toward  the 
•octal  tyi>c  proper  to  militancy  was  shown  by  all  kinds  of  coercive 
ncasurcs,  from  those  which  took  by  force  the  persons  and  property 
of  citiEcns  for  war  purpoees  to  those  which  suppressed  public  meetings 
and  sought  to  gag  the  press,  let  us  rccjtil  the  general  characters  of 
those  change*  cffi-ctcd  by  Whig*,  or  Liberals,  after  the  rc-otabliKbmcnt 
of  peace  permitted  revival  of  the  iitduHt  rial  ism  r^ytwic,  and  return  to 
its  appropriate  type  of  etructure.  Under  growing  Whig  influence 
there  came  repeal  of  the  laws  which  forbade  combination  among 
ortisaDS  as  well  as  of  those  which  interfered  with  their  freedom  of 
CrSTeling.  There  was  tbc  measure  by  which,  under  Whig  preesun?, 
l^awntera  were  allowed  to  believe  an  they  pleased  without  suffering 
certain  civil  penalties  ;  and  there  was  the  ^Vhig  mcajture,  carried  by 
Tories  from  compulsion,  which  enabled  Calhoiic*  to  ppofess  their  re- 
ligion without  losing  part  of  their  civil  freedom.  The  area  of  liberty 
was  extended  by  acts  which  forbade  the  buying  of  negroes  and  the 
holding  them  in  bondage.  Tlic  polilicnl  serfdom  of  the  unrepresented 
vas  narrowed  in  area,  both  by  the  Reform  Bill  and  the  Municipal 
Rofonn  BiU  ;  so  that,  both  generally  and  locally,  the  many  were  less 
onder  the  coercion  of  a  few.  L&ter  came  diminution  and  removal  of 
rcBtraintd  on  the  buying  of  foreign  commodities  and  the  employment 
of  foreign  vchscIs  ;  »nd  iat«r  still  the  removnl  of  thnno  burdens  on  the 
press,  which  were  originally  imposed  lo  hinder  the  diffusion  of  opinion. 
And  of  all  these  changes  it  is  unqnestionable  tlial,  whether  made  or 
not  by  Liberals  tbemselvcs,  they  were  made  in  confomuty  with  the 
principle!!  professed  and  urged  by  Liberals. 

IJol  why  do  I  enumerate  facta  so  well  known  to  all  7    Simply  be- 
ous«^  aa  iolimated  at  tlio  ontsct,  it  seeots  needful  to  remind  every- 
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body  what  Liberalism  was  in  the  piut,  that  they  msj  pereiiTi  id 

vnlikenoM  to  tbo  tio-caU«d  Liberalism  of  llie  prcsvnt.     U  would  k 

iitexcutalile  U>  naniu  tliciM  varioas  iiiea£ar«j  for  tbc  purposo  of  {xmt 

Ing  odt  ihe  clianct«r  common  to  Llicm,  were  it  uot  tbiit  in  oar  di; 

Isien  bave  forgotten  their  common  chamctcr.    Thcv  do  nut  rrmuinbrt 

rtbai  in  one  or  other  way  all  tbcae  truly  Liberal  changes  diminlaM 

oompuleory  co-operation  tfaronghout  aocuil  life  and  incrdased  toIuhUi; 

rtKKiperation.    Tbcy  b»T«  forgott«&  that,  in  one  direction  or  other, 

ptbey  dimininhcd  the  rango  of  gOTemmental  authority,  and  iacrtawd 

tho  ami  within  whiL-k  laob  oilizra  may  act  unchecked.     Thvy  ban 

lo«t  ugbt  of  tlic  (ruth  that  in  puai  timca  Liberalism  babitualty  iiood 

for  individual  freedom  v«r»u»  state  covrcion. 

And  now  comes  the  inquiry,  Hon'  is  it  that  Ubcrala  have  lod 
eight  of  ihiH  ?  How  is  it  that  Liberalism,  getting  mor«  and  more  into 
power,  baa  grown  more  and  more  coercive  in  iu  legislation  ?  Bow  ii 
it  that,  either  directly  through  its  own  majorities  or  indirectly  through 
aid  f^Ton  in  such  cases  to  the  majorities  of  its  opponents,  Liber^im 
has,  to  tin  increasing  extent,  adopted  the  policy  of  dictating  the  actiou 
of  citizens,  and,  by  consequence,  diminishing  the  range  throaghonl 
which  tbctr  actions  remain  fre«  ?  Uow  are  we  to  expkin  this  »prc>d- 
ing  confaBiOD  of  thought  which  has  led  it,  in  pursuit  of  wkai  appcsn 
to  be  public  good,  to  invert  the  method  by  which  in  earlier  daji  U 
achieved  pablio  good  ? 

Unaccountable  as  at  first  sight  this  Dnconsoious  change  of  policji 
Beems,  wo  shall  find  that  it  has  arisen  quite  naturally.  Given  tbn  ua- 
analytical  tbought  ordinarily  brought  to  bear  on  politionl  mattrnt,  nA 
nndcr  existing  conditions,  nothing  else  was  to  be  expected.  To  nuke 
this  clear,  some  parenthetic  explanations  are  needful 

From  the  lowest  to  the  bighcat  creatnres.  Intelligence  progreasa  by 

acts  of  discriminations ;  and  it  continues  so  to  progress  among  men, 

from  the  most  ignorant  to  the  most  cultured.    To  olaM  rigbUy— lo 

put  in  the  same  group  things  which  are  of  essentially  the  same  naturaii 

and  ill  other  groups  things  of  natures  ossBntially  different— is  the  fut- 

damental  condition  to  right  guidance  of  action*,    llcginning  with  milt- 

mcntary  vision,  which  gives  warning  that  some  Urge  opaque  body  it 

LjwHing  near  (just  aa  closed  eyes  turned  to  the  window,  perceiving  the 

Ptdtade  caused  by  a  hand  pnt  before  them,  toll  as  of  sometbing  moving 

in  front),  the  advance  is  to  developed  vicion,  which,  by  rxat-Uy-sppte- 

«iat«d  combinations  of  forms,  colon,  and  motions,  identifiett  ubjtwls  st 

nreat  distaoew  as  prey  or  enemies  of  this  or  tlut  kind,  and  so  maksi 

motsible  adja*traent«  of  conduct  for  securing  food  or  evading  death. 

VTbac  progreuing  perception  of  diScrenccs  and  consequent  greater  mt- 

roctness  of  classing  connltntes  under  onn  of  Its  chief  aspects  the  dv 

r  Telopment  of  mind,  is  equally  seen  when  we  pass  from  the  relalivily 

bimple  physical  vision  to  the  relatively  complex  intellectual  visioa— 


THE  ySW  TORTISU.  437 

tlie  vbuon  tbrougfa  Uie  sgenoy  of  wbich  things  proviouBt;^  )*r<}itped  by 
certain  external  reBeiublances  or  by  certain  extfiniiio  circiimBUuicea 
eorao  to  be  moro  truly  grouped  iu  ooofonniiy  n-iih  their  intrinsifl 
■tnnnurea  or  naturea.  VocIeTeloped  intellectual  virion  in  jn»t  as  imliv 
criiniuating  and  orronootiB  in  its  classing  as  undeveloped  phvuiaU  vi^ 
ion.  lustancc  the  early  arrAngotncnt  of  plants  under  tfae  lieada  tree*, 
shrubs,  and  herbs :  «txe,  (ho  most  connpicuons  trait,  being  cbe  ground 
of  diotinction,  and  the  aaMublageN  formed  being  racfa  as  united  many 
plant-)  extremely  unlike  in  their  nature*,  and  Mp*rat«d  others  that  are 
near  akin.  Or  still  better,  take  the  popnUr  claasifieation  which  pata 
together  nnder  the  same  general  name  fish  and  shell-fiab,  and  nnder 
the  sub-name,  shcIl-IUh,  puts  together  cnistaooans  and  moUusks  ;  nay, 
which  goe«  further,  and  regards  as  iS«h  the  cetacean  mammals.  Partly 
bc<^ansc  of  the  likeness  in  their  modus  of  life  tm  inh*biting  the  water, 
and  partly  becanse  of  some  general  resemblance  in  tbcir  tastes,  creat- 
ViTc*  that  arc  in  their  essential  natures  far  more  widely  M-parated  than 
a  TmU  ia  from  a  bird,  are  grouped  under  the  same  class  and  under  the 
same  suh-clase. 

Now,  tho  grnernl  truth  thna  exemplified  holds  throughout  those 
higher  ranges  of  intellectual  vision  concerned  with  thingi  not  present- 
able to  the  nciisefl,  and,  among  others,  such  things  as  political  inHlitu- 
tiona  and  political  measures.  For  among  these,  too,  we  shall  find  tlint 
the  re-tultfl  of  inadequate  intellectual  faculty,  or  inadequate  culture  of 
it,  or  both,  arc  erroneous  classing*  and  consequent  erroneous  conclo- 
aions.  Indeed,  the  liability  to  error  is  here  much  greater,  since  the 
things  with  which  ttio  intellect  la  conciomcd  do  not  admit  of  examina- 
tion in  the  same  easy  way.  Tou  can  not  touch  or  see  a  political  insti- 
tution :  it  can  be  known  only  by  an  effort  of  conAtruclire  imn^nation. 
Kcil  hit  can  you  apprehend  by  physical  perception  a  political  mcasBre : 
thix  still  more  requires  a  proccKs  of  mental  representation  by  wbiob  its 
elements  are  put  together  in  thought',  and  the  essential  nature  of  tfae 
combination  coni^eived.  Here,  therefore,  rtill  more  than  in  the  cases 
above  named,  dofectiTe  intellectual  viiiion  iii  nhown  in  grouping  by 
external  characters  or  extrinsic  circumstances.  How  ioHtilulions  an 
wrongly  classed  from  this  cause,  we  see  in  the  common  notion  that 
the  Roman  Itcpublic  was  a  popular  form  of  gOTcmment  Look  into 
the  early  idea*  of  the  French  revolutionists  who  aimed  at  an  ideal  Btate 
of  freedom,  and  you  find  that  the  in.ttilulions  and  doings  of  the  Ro- 
mans were  their  models  ;  and  ei'cn  now  an  historian  might  be  named 
who  instances  the  eorniptions  of  the  Roman  Republic  as  showing  ua 
what  popular  government  leads  to.  Yet  the  resemblance  between  the 
tnttitutions  of  the  Koraans  and  free  institutions  properly  so  called  was 
IcM  than  that  between  a  shark  and  a  porpoise — a  resemblance  of  gen- 
eral citemal  form  accompanying  widely  different  internal  Btnictures. 
For  the  Roman  (lOvemmcnt  was  ibat  of  a  small  oligarchy  within  a 
r  oligarchy,  tbe  members  of  each  being  uaefaecked  autocrats.    A 
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society  in  whicJi  tlie  od1j>  men  who  )ta4  political  povcr,  uid  w«n  b  a 
r«DMlifled  seoBo  frc«,  went  *a  many  pvtiy  despota,  holding  not  oalf 
^^vfla  sod  depcmlvnta  but  evvn  cbildroD  is  th«  aame  abeolat«  bondip 
aa  tiiejr  deld  tbeir  cattle,  is,  in  its  intriosic  nature,  more  nearly  allU 
[to  sn  ordinary  despotiim  than  it  U  to  a  society  of  uitixcns  politicaliji 
Pvqoal. 

Passing  now  to  our  s|>ocUil  quvxtiun,  wo  may  undcntand  tbo  Idiul 
of  ooofauon  in  wbicb  LrbnraliHm  lia»  lost  ilsi-lf,  and  tbe  origts  of 
those  mistaken  cluMuuga  of  jiolitical  measures  which  have  misled  it^- 
oUasinga,  a«  wa  shall  sec,  by  conspicuous  cxtcmsl  trails  instead  of 
by  iot«rDal  natureo.  For  what,  in  the  popular  apprvbension  and  ia 
tlu)  apprehension  of  thow  who  oSoctrd  them,  were  lite  changes  mads 
by  Liberals  in  iho  put  f  Tbcy  wvre  abolitions  of  grievances  soffortd 
by  tbc  pcQplr,  or  by  poriiuits  of  thcu :  this  wu  the  common  trait  of 
tb«ni  which  niodt  impressed  itself  on  men's  minds.  I'hey  were  nuli- 
,  gationa  of  evils  which  had  directly  or  indirccUy  bi-cn  felt  by  larg* 
FaUaaee  of  cltizvn^  bji  cames  of  roisory  or  as  hindrances  to  bnppinML 
And  Einoc  in  tbc  mind«  of  most  a  rooiified  evil  \i  equivalent  to  an 
»cbtcvi,M  good,  these  uicasures  eame  to  be  thoug;bt  of  as  so  many  posi- 
tive benefits  ;  and  the  welfare  of  the  many  came  to  be  conceived  alike 
by  Liberal  statesmen  and  Liberal  voters  as  tbc  um  of  Liberalism. 
Hence  tbe  confusion.  The  gaining  of  a  popular  good  being  the  n- 
I  temal  conspicuous  trait  common  to  liberal  measures  in  [-jLrliGr  days 
<  (then  in  each  case  gainc<l  by  »  relaialion  of  restraJnbi),  It  has  hip- 
pened  that  popular  good  has  eomo  to  be  sought  by  Liberals,  not  as  an 
end  Ut  hv  indirectly  gained  by  such  relaxations,  but  as  the  end  to  bt 
directly  gained,  ^d,  seeking  to  gain  it  directly,  tliey  bavo  usc<d  meth- 
ods intrinsically  opposed  to  tboiur  originally  uiied. 

And  now,  having  Mcn  how  this  ruversal  of  policy  has  arisen  (or  par- 
tial reversal,  I  should  say,  for  the  recent  Burials  Act,  and  the  efforts  to 
tnanore  all  remaining  religious  inequalities,  show  continuance  of  tko 
original  policy  in  certuu  directions),  let  us  proceed  to  contcmpUt*  the 
extent  to  which  it  has  been  carried  during  recent  limes,  and  the  still 
greater  extent  to  which  the  future  will  sou  it  carried  if  ourront  ideas 
and  feelings  continue  to  predominate. 

Before  proceeding,  it  may  be  well  to  esy  that  no  relleotJona  sie 
inicnduxl  on  the  motivea  which  have  prompted  one  after  aootber  of 
i  Ihesc  various  restnints  and  dictations.  These  motives  were  doubtltM 
in  nearly  all  cases  good.  It  must  be  admitted  that  the  rcstrictiaoi^ 
placed  by  an  act  of  1870  on  tbe  employment  of  women  and  childicn 
in  Turkey-re<d  dye-works,  were,  in  intention,  no  lens  pbilanthropio  tkan 
those  of  E>lward  VI,  which  prcMcriK-d  the  minimum  lime  for  whifb  a 
joumeyman  slionld  be  retained.  Withoot  question,  tbe  Seed  Sappl]' 
{Ireland)  Act  of  1880,  which  empowered  gnarclians  to  buy  seed  fw 
poor  tenants,  and  then  to  see  it  properly  planted,  was  moved  by  a  d«- 
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dn  for  public  welfaro  no  Icm  great  tbitn  that  which  ia  1Q33  pmcnlKd 
ihe  nuinbor  uf  nhccp  it  tcnfl»t  inigblkv^or  Uiat  of  15D7,  whicb  com* 
Duded  that  dvcuycd  bouses  of  huttMndrj  thonld  be  rebuilt,  ^'obody 
viU  dispute  that  the  rariotu  meuares  of  lat«  yc«n  takon  (or  rvatrict- 
bg  th«  nlo  of  intoxicating  liquors,  have  bc«n  taken  &a  much  with  a 
viaw  to  public  morala  as  wcro  the  mcMurcs  taken  of  old  fur  chocking 
ibc  evihi  of  laxurj-,  as,  for  iniitiuic«,  in  th«  fourteontb  coniurjr,  wh«a 
diet  aa  well  as  dr«sa  was  restricted.  Every  ono  must  ««e  that  the  ediota 
imied  by  Henry  ^'l^,  to  prevent  ibe  tower  clanwi  from  playing  dice, 
ouda,  bowlif,  etc.,  were  not  more  prompted  by  dctiro  for  popular  wol- 
faro  than  were  tlie  acts  passed  of  late  to  check  gambling. 

Further,  it  is  do  part  of  my  present  purpose  to  question  the  wisdom 
of  theoe  niodeni  int«rforenc«s,  wbicb  Conservatives  and  Liberals  vie 
witiione  another  in  maliiplying,  any  more  than  the  wisdom  of  those 
UoieDt  onca  which  they  in  mony  cosc-s  resemble.  Wo  will  not  here 
ooosider  whether  the  plans  of  late  twJopted  for  preserving  the  lives  of 
nilon  an)  or  are  not  more  judicious  than  that  sweeping  Scotch  mea6ur« 
which,  in  the  middle  of  the  fifteenth  century,  prohibited  Te«sels  from 
■ailing  during  the  winter.  For  the  present,  it  shall  remain  an  open 
qaestioD  whether  there  is  a  better  warrant  for  giving  tbe  polioo  pov* 
en  to  aeareli  certain  proriMion -dealers'  promises  for  unfit  food  than 
tWo  waa  for  the  law  of  Edward  III,  under  which  innkeepers  at  sea- 
ports wore  sworn  to  search  their  guests  to  prevent  the  exportation  of 
aoney  or  plate.  We  will  assume  that  there  la  iio  loss  wiadom  Id  tliat 
•hnv  of  the  Canal-boat  Act,  which  forbids  an  owner  to  gratuitously 
board  the  children  of  tlM  boatmen,  than  there  was  in  the  Npitalfietds 
Acts,  which  up  to  16S4,  for  the  benefit  of  tbe  aritsans,  forbade  tho 
naoafacturers  to  fix  their  factories  more  than  ten  miles  from  tho 
Rojal  Exchange. 

Wo  exclude,  then,  these  questions  of  philanthropic  motive  and  wiso 
Jodgment,  taking  both  of  them  for  granted,  and  have  hero  to  oon- 
fltn  onrselves  solely  with  the  compulsory  oaturo  of  the  mossures 
vhieli,  for  good  or  evil,  as  tho  case  may  be,  luivo  been  put  in  force 
4arin^  prriod-H  of  liberal  ascendency. 

Tu  bring  the  illustrations  within  compass,  let  us  commence  with 
ISIO,  under  the  second  administration  of  Lord  Palmerstou.  In  that 
jnr,  the  re«tnctiong  of  the  Factory  Act  were  extended  to  bleaching 
nd  dyeing  works  ;  authority  was  given  to  provide  analysts  to  be  paid 
OM  of  local  rates  ;  there  was  an  act  providing  for  inspection  of  gas- 
Voiki,  as  well  as  for  fixing  quality  and  limits  of  price  ;  tliero  was  the 
Mt  which,  in  addition  to  farther  mine-inspection,  made  it  penal  to 
aploy  boys  under  twelve  unable  to  read  and  write  ;  and  there  were 
hither  provisions  for  cheap  locomotion  on  railwayf.  In  ISOl  OO- 
camd  an  extension  of  the  compulsory  provisions  of  the  Factory  Act 
(« lae«-works  ;  jwwer  was  given  to  poor-Uw  guardians,  etc.,  to  enforce 
nodnation ;  local  boards  wore  autfaorlied  to  make  iuproremenid  in 
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priracc  property-,  oncl  ch«rge  to  Ihe  otrnor  ;  and  ccrUun  loeally-fonuJ 
bodiea  bad  givea  tliem  powor  of  taxing  the  lomlity  for  rural  dniugt 
and  irrigatioa  works,  and  for  sapplying  waur  to  cattle.  In  IMS  u 
act  wad  pasMd  for  restricting  the  employmcnl  of  women  and  chUdm 
in  opi-R-nir  bleaching,  and  an  act  for  makiuf;  ille}^  a  coal-mine  vili 
a  lingtc  «tiuft,  or  with  shafts  Kp«rstcd  by  less  than  a  specified  Sfttt 
In  18G3  caniD  the  extension  of  compulsory  vaccination  to  Seotbsd, 
and  also  to  Ireland  ;  there  came  lh«  empowering  of  certun  bowdt  IS 
take  from  rate-payera  money  to  employ  And  pay  tlioM  out  of  work; 
there  came  tbo  empowering  of  ton-n  atithoritifK  io  take  poseesaioB  Pf 
.neglected  omamenul  Hp&cc4,  and  rate  the  inbabitanta  for  their  np- 
nort ;  and  there  came  the  Bakehouses  Regulation  Act,  which,  berida 
bierifying  minimum  sge  of  employes  occupied  between  certain  l»0<n^ 
Fpvesoribed  periodical  lime- washing,  three  coats  of  paint  when  pAinlei), 
and  washing  with  hot  water  and  soap  at  least  onco  in  six  montfai: 
Of  compulsory  Icgtulntion  dating  from  1864,  may  be  named  an  extrn- 
bIod  of  the  Factory  Act  to  various  additional  trades,  including  rrgnb- 
tions  for  cleansiug  and  ventilation,  and  specifying  of  certain  eroploj^ 
m  match-works  that  tbcy  might  not  take  meals  on  the  premises  except 
in  the  wood-entting  places.  Also  there  were  passed  the  Chiomcj^ 
Sweepers  Act,  thn  net  for  further  regulating  public-liouso  cloaing,  ih« 
act  for  compulsory  testing  of  cabled  and  auchor^  and  tb«  CoDlagioM 
Diseases  Act,  which  la«t  gave  the  police,  in  specified  places,  powen 
which,  in  respect  of  certain  classes  of  women,  abolished  sundry  of 
those  safeguards  to  indtTidual  freedom  established  in  past  limes.  lliS 
year  1865  witnessed  further  provision  for  the  r(jci>ption  and  temporary 
relief  of  wanderers  nt  the  cost  of  ratc-pnycni ;  and  another  public-hooM 
closing  act  containing  sixty-four  amendments.  Then,  under  the  nio- 
istrjr  of  Lord  John  Russell,  in  186fi,  have  to  he  aatucd  an  act  to 
regolate  cattle-sheds,  etc.,  in  f^cotland,  giving  local  antborilics  ponr 
to  inspect  sanitary  condition,  and  fix  number  of  cattle  ;  an  act  forcing 
hop-growers  to  label  tboir  hags  with  the  year  and  place  of  growth,  naA 
the  true  weight,  and  giving  police  power  of  inepcction  ;  an  act  lo 
facilitate  (he  building  of  lodging-houses  in  Ireland,  and  providing  for 
regulation  of  tbe  inmates  ;  a  Public  Health  Ad,  under  whicb  thertii 
registration  of  lodging-houses  and  limitation  of  occnpaate,  with  ir 
spcction  and  directions  for  lime-washing,  etc. ;  and  a  Pubtio  LibruiM 
Act,  giving  local  powers  by  which  a  majority  can  tax  a  minority  f«r 
their  books. 

Passing  now  to  tho  togislatioD  under  the  first  ministry  of  Mr.  Gbl- 
Btone,  we  liavc,  in  1870,  tbe  Mttblishnent  of  fiUilc-t«legrapliy,  with 
the  accompanying  interdict  on  telegraphing  by  any  other  agency ;  wt 
have  inspection,  not  only  of  endowed  schools  but  of  registered  privrt* 
schools,  and  dismissal,  without  appeal,  of  teachers  and  ofliicLals  not  if- 
proved  ;  wc  have  a  law  authorizing  the  Board  of  Pnblio  Works  to  girt 
compensation  for  landlord's  Improvomcnts ;  we  have  tbo  act  wbiek 
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Xho  Bdocalion  Dqiartmcnt  to  prorido  school -bonrdi),  pnrchaM 
[or  iK-hoota,  provide  irvc  itcfaoolit  aupporled  by  local  rates,  and 
Dg  milioftl- board*  to  \*xy  %  cbUd'R  fe«fl,  to  compel  parents  to  send 
tbildrcn,  etc,,  etc.  ;  we  have  a  further  Factories  and  Workshops 
aking,  among  other  restrictions,  tome  on  the  employrnent  of 
1  and  children  in  fruil-prctiiTving  and  finh-CHnng  work*.  In 
vro  raoct  with  an  amended  Merchant  Shipping  Act,  directing 
of  the  Board  of  Trade  to  record  tbc  draught  of  sea-pioing  vet* 
kving  port ;  there  ia  another  Factory  and  Workehope  Act,  mak- 
mher  restrictioas ;  there  is  a  I'eddlcrs'  Act,  inflicting  pcnalliea 
irkhig  without  a  certificate,  and  limiting  the  polic«>district  with- 
cb  the  certificate  holds,  M  well  n*  giving  the  police  power  to 
peddlen'  paclui ;  and  there  are  further  measures  for  enforcinf^ 
Mion.  The  year  1872  had,  among  other  acts,  one  which  makes 
al  to  take  for  hire  more  than  one  ofalld  to  nurse,  onlcM  in  a 
regi«terod  by  authorities,  who  prescribo  the  number  of  infants 
received  ;  it  had  a  Licencing  Act,  interdicting  «a!e  of  Bpirilii  to 
Bnder  sixteen  ;  and  it  had  another  Merchant  Shipping  Act,  e«tab- 
an  annual  8ur>'ey  of  p&Mcnger-veaacIa,  as.  well  as  an  interdict 
pilots  who  are  not  licensed.  Then,  in  1870,  was  passed  the 
iliuntl  Children's  Act,  which  made  it  illegal  for  a  farmer  to  em- 
child  who  hu  no  certificate  of  elementary  education  ;  and  there 
issed  n  Mcrcltant  Shipping  Act,  requiring,  on  «ach  vomcl,  a  BCnto 
ig  draught,  reijuiring  examination  of  officerB,  and  prescribing  th« 
of  boats  and  life-prescrvcnt.  Turn  now  to  T.ihor.il  law-making 
the  present  ministry.  We  have,  in  1880,  a  law  which  forbids 
onal  advance-notes  in  pa^-mcnt  of  sailors*  wages ;  and  also  a  law 
dictates  certain  arrangements  for  the  safe  carriage  of  grain-car- 
In  18BI  comes  legtulation  to  prevent  trawling  over  clam-heds 
dt-beds,  and  an  interdict  making  it  impossible  to  buy  a  glass  of 
I  Sonday  in  Wales.  In  1(W2  com-ractors  were  required,  nndor 
ly  of  twenty  pounds,  to  furnish  for  publication  a  weekly  return 
r  transactions  ;  municipal  bodies  were  enableil  to  levy  rates  for 
1  lighting;  further  exactions  from  rate-payers  were  authorized 
lilitating  more  acccMible  baths  and  wash-houses  ;  and  local  au- 
es  were  empowered  to  make  bylaws  for  securing  tbe  decent 
[  of  persons  engaged  in  hop- pi  eking,  or  picking  fruit  and  vcgc- 
Then,  finally,  of  such  legislation  during  the  last  nession  may 
od  tho  Cheap  Trains  Act,  which,  partly  by  taxing  the  nation  to 
tent  of  £100,000  a  year  {in  the  shape  of  retinqutehed  passenger 
and  partly  at  the  eoit  of  rail  way -proprietors,  still  further  eheap- 
'«ling  for  workmen  :  the  Board  of  Trade,  through  the  Railway 
nrionen,  being  empowered  to  insure  sufiicicntly  good  and  fre- 
acoommodation.  Again,  there  is  the  act  which,  under  penalty 
pounds  for  disobedience,  forbids  the  payment  of  wages  towork- 
or  within  public-houses  ;  there  is  another  Factory  and  Work- 
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8liopa  Af^t,  coinnuitding  inspection  of  wbite-Iead  work*  and  4 
bouses,  regulating  times  of  employiaenl  in  both,  and  prewribiqj 
detail  some  constnictions  for  Ute  last,  wbich  arc  to  be  kept  ioj 
diUon  satisfactory  to  tbe  inspcctora. 

Hut  wu  are  far  from  forming  an  ad«qiiale  conception  if ' 
only  at  tJio  compulsory  UgiaUtioti  wbiob  bos  actually  beeu  uttablial 
of  late  years.     We  roust  look  also  at  that  vbich  is  advocated,) 
which  threatens  to  be  far  mor«  eweepiog  in  range  and  strinj 
character.     We  hare  lately  had  a  cabinet  niini»ter,  one  of  th 
advanced  Liberals,  so  cnlled,  who  pooh-poolu  the  plan*  of  tlio  )a^ 
emment  for  iinproring  induHtriul  dncUings  as  so  tnucb  "tinki 
cooteods  for  effeolual  coercion  to  be  exercised  over  cwotrs 

Jl  houses,  over  land-oimen,  and  over  rate-payer*.  Mere  is  anotl 
cabinet  minister  who,  addressinf;  bis  constitoentfl,  Speaks  sligbtingl; 
tJiB  doings  of  philanthropic  eocioties  and  religious  bodies  to  faalpl 
poor,  and  (apparently  ignoring  the  I'oor  I^w)  tiay*  tliat  "  tbe  whola 
tbe  people  of  this  country  ought  to  look  upon  this  work  as  being  tk 
own  work "  ;  tbat  is  to  aay,  some  wbolesale  goveniroent  ucttsnre 
called  for.  Here,  again,  is  a  radical  member  of  Parliament^  who  la 
a  targe  and  powerful  body,  aiming,  witb  annually-increasing  prom 
of  success,  to  enforce  sobriety  by  giving  to  local  majoritips  puvtf 
prevent  freedom  of  exchange  in  respect  of  certain  commoditiot.  Tlii 
i»  a  rising  demand,  too,  that  CTlucntion  shall  be  made  gialiit  for  all :  I 
payment  of  school-fees  is  beginning  to  be  dcnouDced  as  a  wronfl 
state  must  take  tho  wliole  burden.  HoreoTer,  it  ia  proposed  b] 
tbat  tbe  stair,  regarded  aa  an  luidonbtedly  competent  judge 
constitutes  goud  education  for  the  poor,  shall  undertake  also  to  f 
scribe  good  education  for  the  middio  classes— BbaJ]  atamp  the  childi 
of  these,  too,  after  a  state  pattern,  concerning  the  goodness  of  aij 
Ibey  bavo  no  more  doubt  than  tbe  Chtnette  had  when  they  fixed i^| 
Tlien  thfTv  bi  llie  "endowment  of  research,"  of  late  cnergetieally  vaf 
Already  tbe  Govemmcnt  gives  every  year  tli«  sitm  of  many  tliooa 
pounds  for  this  purpose,  to  be  distributed  tbrongh  the  Royal  Soei(4 
and,  in  the  absence  of  those  wbo  have  mucfa  inteml  in  resisting,  i 
pnjssurc  of  tho  interested,  backed  by  tboso  they  easily  piTauadc^  ■ 
by-and-by  establish  that  paid  "  pncslliood  of  science  "  iong  ago  ad' 
cated  by  Sir  David  Brewster.  Once  more,  plausible  proposals  are  BU 
that  there  sbonld  be  organixed  a  system  of  compulsory  insnranc^ 
which  men  daring  their  early  lives  shall  be  forced  to  provide  I 
time  when  they  will  be  incapacitated. 

yor  don  enumeration  of  these  further  measnros  of  eocrcil 
looming  upon  us  near  at  hand  or  in  the  diatanee,  oomplete 
oonnt.  Xotliing  more  than  enntory  allonon  has  yet  been  made  ta  d 
accompanying  compulsion  wbich  lakes  the  form  of  increased  taisli' 
general  and  local  Partly  for  defraying  the  co«rt»  of  carry* 
those  cvcr-mtUtiplying  coercive  mcanurvs,  each  of  which  rei]s 
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litional  ftalT  of  offii.-«ni,  and  partly  to  meet  tbe  outlay  for  oew  pnb- 
iostitutiouH,  such  m  iMwrd-vclioolx,  froc  libraries,  public  museums, 
auJ  wiuh-houKs,  rocrc&tioii-groaiitlit,  aUi.,  local  niU4  am  yuar 
'  year  incroa»c(l,  as  the  general  taxation  ia  iiusreaoed  by  gianta  lo 
I  dcpartmonta  of  acieDoe  and  art,  etc    Kvery  one  of  tlie««  iavolvea 
ber  oocroioii — restriota  still  more  tb«  free  action  of  the  cituen. 
tbe  implied  address  accompanying  ercry  additional  exaction  is : 
itherto  yon  have  l>e«n  free  to  spviKl  ihia  portion  of  your  earnings 
ly  way  which  pleased  you  ;  hcreafloi-  you  shall  not  hu  sgicnd  it, 
we  will  spend  it  for  the  general  benefit."    Thus,  either  directly 
indirectly,  nnii  tn  most  caacs  both  at  once,  the  citizen  is,  at  each 
bcr  stage  in  the  gronrtb  of  this  compulsory  legiislatioo,  dcpriTod 
one  or  other  way  of  som«  liberty  which  he  previously  bad. 
I  Such,  then,  aro  th»  doings  of  tlio  piirty  which  claims  the  name  of 
and  which  calU  iuclf  Uberal  ta  being  the  adrooale  of  ex- 
led  freedom. 


I  doubt  not  that  many  a  eo-calted  liberal  wilt  have  read  the  pre- 
ling  section  with  impatience,  wanting,  as  he  does,  to  point  ont  an 
aeose  oversight  which  he  thinks  destroys  tbe  Tatidity  of  the  argn- 
nt.    "You  forget,"  ho  wishes  to  say,  "the  fundamental  diffcrxtnce 
|wocn  the  power  which,  iu  the  past,  eatablinhcd  tbiKte  restraints  that 
ermlism  abolished,  and  tbe  power  which,  in  the  present,  cstabliahM 
natrainta  you  call  anti-Liberal.     Von  forget  that  tbe  one  was  an 
ansible  power,  while  the  other  is  a  rcspousible  power.     You  for' 
that,  if  by  the  recent  IcgiHlation  of  Liberals  people  aro  variously 
jlated,  tho  body  whiob  regulates  tbcm  is  nf  their  own  creating, 
and  has  their  warrant  for  ita  acts." 

My  answer  is,  that  I  have  not  forgotten  this  difference,  but  ara 
prepared  to  contend  that  the  di&ereuce  is  in  large  measure  irrelevant 
to  the  issue. 

In  the  fint  place,  the  real  issue  is  whether  tbe  lives  of  citixans  are 
nore  inlf  rfered  with  tlian  they  were  ;  not  tlic  nature  of  tlie  agency 
which  interferes  with  them.     Tultn  a  simpler  case.    A  member  of  a 

»de3-unton  has  joined  others  in  establishing  an  organixalion  of  a 
rely  representative  character.     Uy  it  he  ia  compelled  to  turn  out 
a  majority  to  decide  ;  he  is  forbidden  to  accept  work  save  under 
the  condiiiona  ibey  dictate ;  be  is  prevented  from  profiting  by  his 
superior  ability  or  energy  to  tlie  extent  he  might  du  were  it  not  for 
their  interdicL     And  be  can  not  disobey  without  abandoning  those 
pecuniary  bene6ls  of  the  organisation  for  which  he  has  subscribed, 
■^^  bringing  on  himMlf  the  persecution,  and  perhaps  violence,  of  his 
^^bowa.     Is  he  any  the  less  coerced  because  the  body  coercing  him 
^Bcoe  which  he  luul  an  equal  voice  witli  the  rest  in  forming? 
^^   In  tbe  second  place,  if  it  be  objccled  that  the  analogy  is  faulty, 
BtBce  tito  governing  body  of  a  nalioa,  to  which,  as  protector  of  the 
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Dational  life  and  interwta,  »ll  txaat,  submit  noAvr  penalty  or  mcoI 
diiwf^aBUation,  has  a  far  higher  aathority  over  citt«-n»  than  tbe  (tw- 
eniRieot  of  any  private  organinuion  can  have  over  \t*  members ; 
the  reply  is  thnt,  granting  t)i«  diff«rmc«,  the  answer  made  «onlii 
Talid.  If  meu  use  their  liberty  in  Bucb  a  way  »  to  BdrreuiJer 
liberty,  are  they  thereafter  any  the  le«S  slaves?  If  people  by  a 
^UcUe  elect  a  man  despot  orcr  them,  do  they  remain  froc  becaase 
deepoliam  was  of  their  own  making?  Are  the  coercive  (^dicts  t 
by  him  to  bo  regarded  a«  legitimate  because  they  arc  the  nlii 
toatoomo  of  their  own  i'ot«9?  As  well  might  it  be  argued  tlui 
'  uvago  who  breaks  a  spear  in  sootbi-r'H  prc-H'ix'o  tliat  be  may 
Doue  bondamao  to  him,  still  retaioa  his  liberty  becacue  he  freely 
bis  masttir. 

Finally,  if  any — not  without  marks  of  irritation,  as  I  can  ima^no— 
protMt  againiil  this  reasoning,  and  say  that  Ifaera  is  no  trrie  parallcltni 
between  the  relation  of  people  to  govenimcnt  where  an  iTreaponuUc 
single  ruler  has  been  permanently  elected,  and  the  relation  where  s 
responsible  representative  body  is  maintained,  and  from  time  to  iW 
re-ole<!Ui(,  then  there  come*  the  ultimate  reply — an  allogetlier  hc(t»- 
dox  reply — by  which  most  will  be  greatly  astonished.  This  repljr  a^ 
that  thcM  multitndiDotu  restraining  acts  are  not  defeasible  on  tht 
groRiid  Utat  they  proceed  from  n  populariy  chosen  body ;  for  that  tbe 
nnthority  of  a  pojinlarly  ebosen  body  is  no  more  to  be  regarded  as  aa 
nnltmito<I  authority  than  the  authority  of  a  monarch ;  and  tlinl  as  liae 
Liberalism  in  the  past  disputed  the  aasnmption  of  a  monarch's  odUm- 
ited  authority,  so  true  Liberalism  in  tbe  present  will  dispute  the  as- 
sumption of  unlimited  parliamentary  authority.  Of  this,  however, 
more  anon.    Here  I  merely  indicate  it  as  an  ultimate  answer. 

Meanwhile  it  ntiffiees  to  point  oat  that  until  recently,  just  as  of  oM, 
true  Liberalism  was  shown  by  its  acts  to  be  moving  toward  tbo  theory 
of  a  limited  parliamentary  authority.  AU  these  abolitions  of  thr  re- 
straints over  religious  beliefs  and  observances,  over  exchange  and  tran- 
sit, over  trade  oomhinntiona  attd  the  tmvoling  of  artisans,  over  tbe 
publication  of  opinions,  theological  or  political,  etc.,  etc.,  were  tarit 
recognitions  of  tbe  propriety  for  limitation.  Id  the  same  way  that  the 
final  abandonment  of  samptnary  laws,  of  laws  forbidding  tliia  or  that 
kind  of  amusement,  of  laws  dictating  modes  of  farming,  and  many 
others  of  like  meddling  nature,  which  took  place  in  early  days,  was  m 
implied  admhuion  that  the  state  ought  not  to  Interfere  in  such  m8^ 
tere ;  so  were  those  removals  of  hindrano«i  to  individual  BRiiriiies  of 
one  or  other  kind,  which  the  Liberalism  of  tbe  last  generation  effected, 
practical  confessions  that  in  these  directions,  too,  the  sphere  ot  govenh 
mental  action  should  be  narrowed.  And  this  recognition  of  the  pn>- 
pricty  of  narrowing  governmental  action  ww  a  pn'^aiation  for  osr- 
rowing  it  in  thcon,-.  One  of  the  most  familiar  political  truths  is  tlut, 
in  the  course  of  social  evolution,  usage  precedes  law,  and  that,  wbeo 
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uag*  bu  bwotne  well  edtabtiahed,  it  beoomee  I*w  by  Kceiving  au- 
Uioril«tivo  recogmtion  aod  defined  form.  ItUnifoHllj*,  thoo,  liberalism 
in  tlic  past,  by  its  practice  of  limitation,  wns  pTX;piiring  Iho  way  for  tbo 
priucipio  of  limiutioiu 

But,  returtiing  from  tbccv  more  gen<-ral  conaid<-miioaH  to  the  special 
qaestJon,  I  cropbuizu  the  reply  that  tlie  liberty  whicli  a  citixcu  cujoyt 
i«  to  bo  measured,  not  by  tlie  nature  of  the  govemmeutal  maobinery 
bv  \ivv»  under,  whether  represcDtatire  or  Other,  but  by  tb«  number 
and  dcgTvu  of  the  rentraints  it  imposes  on  bim  ;  and  that,  whether  this 
macbiucry  ia  or  ia  not  one  which  ho  hu  Hharod  in  maicing,  ita  actions 
are  not  of  the  kind  proper  to  Lib«rali«m  if  tlivy  incroaMo  Much  mtrainta 
beyond  thoae  which  nro  noodful  for  proveDling  bim  from  directly  or 
indirectly  aggrcstiog  on  bis  fellows — needful,  that  '»,  for  maintaining 
the  liberticM  of  his  fellown  against  hia  iuva^oiis  of  tbem  ;  restraints 
which  are,  therefore,  to  be  distingaished  as  negatively  ooeroivc,  not 
positively  coercive, 

I  doubt  not,  however,  that  the  Liberal,  and  Mill  more  the  sub- 
species Radical,  who  more  than  any  other  in  thcw)  latter  days  socma 
mider  the  impn-iuiou  that  so  lon^  as  bo  hoa  a  good  end  in  view  he  i« 
warranted  in  exercising  over  men  all  the  coercion  be  is  able,  will  con- 
tinne  to  protest.  Kooning  that  his  aim  ia  popular  benetit  of  some 
kind,  to  be  achieved  in  some  way,  and  believing  that  tbo  Tory  is,  con* 
trariwise,  prompted  by  cla«»-intcrc«t  and  the  desire  to  maintain  oluit- 
power,  ho  will  rcganl  it  ait  palpably  absurd  to  group  bim  as  one  of 
the  same  genua — will  scorn,  as  mi're  chop-logic,  the  rcasoniug  used  to 
prove  thL». 

Perhaps  an  analogy  will  help  him  to  see  its  validity.  If,  away  in 
the  far  East,  where  personal  government  is  the  only  form  of  govern- 
ment known,  he  heard  from  tlic  inhabitants  the  account  of  a  Mniggle 
by  which  they  bad  ilepoHcd  a  cruL'l  and  vi<uoua  despot,  and  put  in 
hia  plac«  one  whose  acta  proved  his  desire  for  their  welfare — if,  after 
llMoing  to  their  aelf-grataUtiona,  he  told  tbem  that  they  had  not  es- 
tcatUIly  changed  the  natara  of  their  government,  be  would  greatly 
•stonisb  tbem  ;  and  probably  be  would  have  difficulty  in  making  tbvm 
nndentand  that  the  substitution  of  a  benevolent  despot  for  a  malevo- 
lent dMpot  still  left  the  government  a  despotism.  Similarly  withTory- 
iuBM  rightly  conceived.  Standing  as  it  does  for  coercion  by  the 
■UU  s<nus  the  freedom  of  the  individual,  Toryism  remains  Toryism, 
whetl>er  it  extends  this  coercion  for  selfish  or  unselfish  reasons.  As 
certainly  as  the  despot  remains  n  despot,  whether  his  motives  are  good 
or  bad,  so  certainly  does  the  Tory  remain  a  Tory,  whether  lie  baa 
•goistio  or  altruiatio  motives  for  using  state-power  to  restrict  indi- 
Tbdutt  liberty,  beyond  the  degree  required  for  maintaining  the  liber- 
Um  of  other  individuals.  The  altruistic  Tory  as  well  as  ihe  egoistic 
Tory  belottgs  to  the  genus  Tory,  though  he  forma  a  new  species  of  tbo 
genaa.  And  botli  stand  in  distinct  contrast  with  the  Libciid  ma  defined 
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in  Ui«  dajTR  vb«n  Liberals  were  n'ghlly  bo  ealled,  and  when  th«  Ms» 
litioti  v»s,  "oac  who  ailTocnt<«  groatcr  frMdom  froio  reetnint,  «{*■ 
ciaUf  in  [tulitjcal  tntttitutionK." 

I'bus,  ihcD,  is  justiGfrd  tb^  parados  I  oet  onl  wtth.  As  we  htn 
I  aeeo,  ToryiBm  and  Liberaliam  originally  einei^d,  tbe  one  from  mifi- 
tancy,  and  the  oUict  from  indnstnalisni.  The  one  stood  for  the  r^yte 
of  Htatns,  and  tbe  other  for  tbe  rigimt  of  contract — tba  on«  for  thai 
■ysleiD  of  compulsory  co-opention  which  accyjmjjatuea  the  1«-gal  iiw- 
qiinlity  of  claases,  and  the  oth^r  for  th.-it  volantary  co^peratiuD  whlcS 
acoompanies  their  legal  equality ;  and  beyond  all  qaestton  tbe  earif 
acta  of  the  two  parttu  were  respectively  for  the  maintenance  of  agn- 
cics  which  cfTect  this  compnIiKH-y  l^o-ope^ltion,  and  for  tfao  diminatiai 
of  them.  3klanifc«tly  tbe  implication  in  that,  in  m  far  as  it  has  btn 
extending  Mm  n-stem  of  eompalsion,  what  is  now  salted  Liberalim  s 
a  new  form  of  Toryism. 

Uow  tmly  this  is  so,  we  shall  see  still  more  clearly  on  looking  it 
tlto  fact*  the  other  ado  upward,  which  wc  will  presently  do. 


-••*■ 


COLLEGE  ATHLETICS. 

Bt  ECGENE  L.  BICaABDS, 
ummxf  nNrewaa  or  utiianATioi  ut  taix  musos. 

L — ADVANTaGKa. 

YERV  few  persons  will  dissent  from  the  proposition  that  fto- 
dents  should  exercise  their  bodies.  If  called  npon  to  state  the 
amount  aitd  kind  of  exercise  newled,  most  pcojjlc  would  he  at  a  Io«*  w 
preacribe  these  partieularti,  and  would  cooteut  tbemM-lves  with  th* 
nanal  generalities  about  its  being  essential  to  bealih ;  that  it  should  h< 
so  regatated  as  to  he  recreative,  but  not  so  excessive  as  to  be  exhaust- 
ing. There  are  nambere  of  intelligent  men  who,  even  assentiitg  to 
these  generalities,  never  wake  to  the  real  troth  of  tbcm  till  a  riobted 
law  of  nature  inSicts  its  penalty  in  thctrown  ill  bc»1th.  However;  vr 
mnat  sssnme  that  wc  shall  have  the  assent  of  sunsible  people  if  v* 
«tafi  with  two  priTK^iples :  first,  that  young  men  who  study  nee*l  eisr 
else  ;  and,  secmitl,  thai  eKrreise,  to  be  beneficial,  sbontd  be  rcgalor  and 
systematic.  If  we  can  show  that  oollego  alklctics  supply  this  need  to 
quite  a  large  body  of  stndents,  and  supply  it  regnlariy  and  systomsth 
cally,  WG  may  seetire  a  patient  conFidcration  of  tbrir  goo<1  elTtvts  loof 
enough  to  add  a  dtsntwion  of  their  atvompanying  evils.  In  tbh  dis- 
cussion we  hope  to  prove  that  the  evils  have  been  exaggenUed  ;  that 
they  are  not  so  great  as  would  he  tbe  evils  of  a  eollege-Hfe  without  a 
aystera  of  athletics  ;  and,  lastly,  that  such  oTila  aa  do  tnbere  in  lbs 
prMOnt  system  are  capable  of  remedy.  — ' — 
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Tn  or<JeT  to  girs  fonndstion  and  strength  to  onr  belief  in  the  bene- 
fits of  plivficftl  exerciHC^  let  uk  eon^idcr  wlint  it  does,  and  bow  reall; 
ncccswu-y  it  ll  Though  we  admit  the  truth  of  ull  th«  wlso  aaifings 
with  regard  to  a  "aane  mind  in  a  sound  body,"  we  are  yet  too  apt  to  re- 
gard the  sound  body  as  a  mere  accident  of  inheritance  or  enrironment. 
So  we  read  the  proposition  as  an  hy|iothptical  o&e,  vtx.,  "  If  the  body  ta 
loand,  the  mind  will  Iw  »nc."  Few  but  physiciann  read  it  as  indicat- 
ing a  connection  iM-tween  body  and  mind,  by  mean*  of  which  we  can 
make,  or  help  to  malte,  a  good  healthy  brato  by  making  a  good  aonnd 
body.  In  th«  fact  that  the  brain  always  seems  to  direct  the  body,  we 
are  prone  to  forget  that  the  body  carrie*  the  brain  and  feeds  it  wi^ 
ita  own  life.  If  tho  body  baa  good  blood,  tbo  brain  will  have  good 
blood  als(h  If  the  l>ody  doM  not  fiiraiHh  good  mat<-riiil,  the  bmin  will 
do,  according  to  it«  capacity,  poor  work,  or  will  not  work  at  nil.  That 
many  mem  of  weak  bodies  have  done  ijood  brain-work  in  their  day  la 
true,  liut  many  sach  men  have  been  hindered  from  doing  better  work 
by  pbvHieal  weakness.  Moreover,  can  any  man  say  that  the  work 
done  would  not  have  been  greater  or  better  if  the  men  doing  it  had 
had  better  bodies  ?  After  the  body  has  attained  maturity,  most  men 
TccogniKO  the  connection  and  sympathy  betwci'n  mind  and  body.  Dur- 
ing tbo  time  of  growth,  however,  this  interdependence  is  often  taken 
into  small  account. 

There  are  two  kinds  of  braiD-work— one  wbtob  we  may  very  prop- 
erly call  body  brain-work,  and  the  other  mind  brun-work.*  Host 
pc<)[ile,  including  a  great  many  educators  of  youth,  conindcT  mind 
brain-work  In  be  the  only  kind  of  bmin-work.  But  body  brain-work 
b  qait«  as  CKtential  to  the  bealtby  existence  of  the  brain,  and  really 
comes  first  in  the  order  of  brain-growth,  llio  child,  too  young  to 
know  anj'thing  except  its  bodily  wants,  and  conscioos  of  them  only 
when  the  denial  of  them  cjinses  j>nin,  develops  brain  every  time  it 
makes  a  will-directed  effort  to  gnuip  the  thing  it  wants.  The  move- 
ment of  its  hand  is  as  neeeasary  to  the  development  of  ita  brain  as  the 
guidance  and  government  of  the  brain  are  to  the  growth  of  the  hand. 
What  ia  true  of  the  hand  is  true  of  the  other  bodily  organa  whose  mo- 
tion IS  under  the  control  of  the  will.  They  and  the  brain  are  devel- 
oped by  reciprocal  action.  Interfere  with  thi«  body  brain-work  in 
childhood,  or  at  any  j>eriod  of  growth,  either  by  repressing  it  or  by 
diverting  from  it  too  much  vital  energy  to  mind  brain-work,  such  aji 
is  ioTcdvcI  in  the  acquisition  of  kivi>wledgc,  and  you  not  only  stunt 
the  body,  but  aUo  enfeeble  the  brwn,  by  depriving  both  of  their  proper 
growUi.  Ilie  worst  feature  of  siieh  interference,  at  snch  a  time,  is 
that  the  evil  then  done  imn  not  l>c  remedied,  and  the  power  lost  to 
body  and  brain  can  never  l>«  regained. 

Care  to  guard  against  thta  interference  is  alt  the  more  neocasary  to 
in  which  the  brain  is  large  or  senntive.  Xow,  will  any  man  say 
•  Dr.  C^ko,  -  Dulli] 
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Ibat  at  th«  time  of  life  irlicu  youttg  men  oome  to  our  American  oolltga^ 
vben,  in  fact,  ail  their  bodily  organa  arc  approaching  maturit}-,  thii 
bodjr  br»iu-work  ougbt  to  oease,  or  can,  witlioat  danger,  b«  oi'^ludtd} 
la  It  not  mod  essential  ttut  at  tbis  xerj  period  tho  reciprocal  actioa 

'between  body  and  bnin  ibould  bo  steadily  nuunt«inc»),  in  order  tint 

tbotb  should  bo  ablv  to  endure  tbe  strain  put  upou  ifaeu  by  ibe  rarioa 

rstimalants  of  tbougbt  and  feeling  to  be  found  iu  coU(>gc-Iife  f  Tbe 
great  |>n-Mnire  broaght  to  bear  upon  tbem  is  toward  cousciaun  emrl)t» 
tioa.    Acqui>itJons  of  knowledge,  schotarsbipfl,  tbe  ambitious  deoireiof 

,  parents,  and  prizes,  all  incite  them  to  neglect  body  brain-work,  onittr 
the  mistsken  impression  that  time  given  to  tbst  is  time  lo«t  to  tb 
other.  Many  a  Bne  scholar  Ua*  left  college  wttli  gn-at  honon^  to  ei- 
pericnco  in  liis  subscqacnt  canscr  tbe  serious  resulta  of  tbo  mistslc 
made  in  college,  and  baa  discovered,  often  too  late,  that  a  vtgoroiu 

<  body  to  cany  his  brain  is  more  essential  to  success  in  life  than  a 

'  wcU-trained  brain  full  of  knowledge  but  lacking  a  strong  body  fran 
which  to  draw  its  noorisbmeat  and  strength. 

Again,  cxctcIm',  to  bo  bcncfirial,  should  be  regular  and  systenuUe. 
To  be  most  beneficial  it  xbimld  bo  in  tbe  open  air.  Tbe  oxygoia- 
tioa  of  the  blood  ia  not  the  litaat  important  effect  of  exercise.  In  cost- 
sequence  of  tbe  reciprocal  action  of  mind  and  body,  to  be  as  bene- 
ficial as  possible  it  sliould  be  accompanied  by  mental  occapation.  lit 
mind  shonld  be  interested  in  tho  exercise  while  the  buily  is  cngagnL 
How  shall  all  tbcse  requisites  of  tlio  best  kind  of  exercise  bo  sectind! 
First,  a  regularly  set  time  for  exerdse ;  next,  a  fixed  omounl  of  tins 
demoted  to  it ;  then  a phKx  where  the  laogs  should  breathe  fresh  tk : 
and,  lastly,  a  kind  of  exercise  which  should  engage  tbe  miod  aa  wtJI 
as  the  body.  Uy  tbe  present  system  of  college  athletics  these  reijin- 
sito)  are  mot,  if  not  perfectly,  at  le:uil  aa  well  as  it  is  possible  for  them 
to  bo  met.     If  the  millennium  bad  come,  and  all  men,  aui)  e^>ecially 

.  young  men,  would  do  right,  without  any  compulsion,  and  simply  be- 
cuae  it  is  the  only  thing  to  do,  we  might  come  to  a  settlement  of  thess 
tmponant  particulars  of  exercise  for  our  students.  The  regularity  vt 
the  exercise,  and  tlie  amount  of  time  devoted  to  it,  could  easily  be  B^ 

'  ranged.  There  conld  bo  no  question  as  to  the  expediency  of  uking  it 
in  tbe  open  air.  But  how  secure  the  eo-operation  of  tbe  mind  T  llov 
make  bodily  exercise  interesting,  so  that  a  man  will  deoro  to  lake  It 
and  will  take  it  with  gladness,  not  making  a  burden  of  it,  and  not 

Fooanderiiig  it  as  a  duty  merely  ?  That  is  the  real  jwobirm  to  tolv^ 
irbeii  wc  set  oumdvce  to  tho  task  of  prcvcrtbing  the  right  kind  ef 
excrelM.  Very  few  can  be  induced  to  exereiMi  from  a  sense  of  daty. 
The  majority  go  without  it  till  thry  anffer  illness  from  the  want  ol  il, 
and  then  prefer  a  doctor's  reroe<lit-x  to  Nature's.  Here  athletics  aecoa- 
plish  tbe  f^reatest  good.  They  do  furnish  a  mental  stimulus.  Ttirf 
•et  up  an  object  to  be  striven  for,  and  sn  ideal  of  strenj^  or  ikUL 

CThe  object  is  honor — hoDor  of  no  great  worth,  pcrlinp*,  bat  still  boner 
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to  the  stadeDl-mitKl.  In  boating,  the  object  is  a  victory  over  ft  craw 
of  m  rirxl  cLus  or  a  rival  colle];e.  In  lacrosse,  base-ball,  and  foot-ball, 
bvMtdts  woHciDg  for  tb«  ultimate  object  of  the  champiotuhip,  tbu  mini] 
of  tlifi  player  baa  oontinnal  occupation  in  tbo  game  ilMclf.  To  Mourc 
ft  victory  in  any  of  tbcM  iipoilM,  good  brains  in  tbc  pUycm  contribute 
<|uit«  as  much  as  good  muscled.  In  fact,  it  ih  Uie  skilled  muscles 
rightly  directed  by  good  brains  vlucb  win,  and  not  the  players  most 
•killed  in  tbe  us«  of  their  muscles.  Mind  as  well  aa  body  has  to  be 
considered  by  the  succcnful  captains  in  Iho  selection  of  Ihvir  men. 
'Ilien  there  are  minor  oonnide  rat  ions  whicli  keep  slndenu  in  steady 
traiDing,  and  belp  to  induce  tuure  men  to  work  than  finally  appear  in 
tba  great  contests,  such,  for  instance,  as  tbe  ambition  to  secure  an 
office  or  position  in  one  of  (be  univcraity  organizations,  and  thus  an 
honorable  standing  as  a  college  man.  These  various  considerations 
not  only  accompany  the  men  iiiut  tlio  Gi.'ld  or  at  tbo  oar,  but  alK^ 
when  tiiey  are  prevented  from  taking  out-door  practice,  send  tbem 
into  tbe  gymnasium  to  prepare  for  tbe  Later  work. 

llie  following  brief  acconnt  of  (be  exercise  taken  by  the  students  is 
offered  in  orvl  t  to  insure  a  better  understanding  of  the  system  of  col- 
tcgi:  atbk-tic  : 

Almost  as  soon  as  the  college  opens  in  the  fall,  tbe  various  class 
nines  begin  thcitgamc^  for  tbe  collegeebampionship.  At  tbe  same  time 
the  class  crews,  the  foot-ball  and  l;icrosse  teams  put  tbcir  men  into 
truiutog.  This  means  regular  exercise  iu  tbe  open  air  from  four  to  six 
weeks  for  about  one  hundred  and  forty  men.  Quite  aa  many  more  are 
benefited,  some  by  actual  participation  io  tbe  games,  in  order  to  fnr- 
Diab  opponents  to  the  Ut-xna  in  pructicc,  and  utixra  by  training  for 
the  Atb]tli<!  Associalioo  coiitnits.  After  tlic  clau  W-tc-biiU  champion- 
sbtp  is  decided,  and  tbe  Athletic  Association  aieetiiig!i  have  terminated, 
fewer  men  exercise.  The'  interest  of  tbe  college  ibcn  centers  in  tbe 
Foot^ball  Elcvctijt,.  one  sclccled  from  the  n-bole  university,  and  the 
uther  from  Uiu  frt-shman  cl.-i^nei*  of  tlic  aeademic  and  sciemitii;  dcpart- 
m<-uts.  To  give  tbeae  teams  practice,  all  the  college  t>  urged  to  go  to 
tbe  field  and  pby  against  tbem  ;  and  tbough,  of  courae,  tlic  invitation 
is  not  accepted  as  extensively  as  it  is  given,  yet  it  does  induce  quite  a 
large  nnni)>cr  of  men  to  exercise.  But  this  is  not  the  only  good  effect 
of  the  taistencc  of  ibese  U-ams.  Catching  tbe  enthusiasm  of  tlie  #port, 
oftej]  tbe  men  of  different  dormitories  and  of  different  eating-club» 
wind  out  teftm«  for  matebes.  The  foot-ball  season  terminates  at  tbe 
thanksgiving  ivx^t*.  The  two  or  three  weeks  inter^-ening  between 
this  mce»H  and  the  winter  eJcaminatiuns  see  very  little  exercise  taken 
by  tbe  students,  exeei>l  by  tbe  fcir  who  regularly  nxe  the  gymnasium. 
Immediately  on  tbe  opening  of  tbe  n-iiiter  ktui  activity  in  nlbletics 
manifeMH   ■  :n.    The  captain  of  the  UiiiTerwty  t'rew,  the  cap- 

tain of  ihi.  -  !--■  -liil^'  Biise-bail  Nine,  the  captains  of  the  different 
cT«w%  nod  tbe  captain  of  the  Frcahiaan  Basc^Mil]  Kine,  call 
TBS.  sxrv. — 1> 
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for  ncD  who  wish  to  try  for  positioiu  on  tbna  oT:gii]uutioiu.    IIm 

LBaodidates  are  put  into  rognlar  training  In  tho  gyntuMiuni,  whil<>  Ibc 

^■cuon  pTPTcnW  cxerciw;  out-of-dooni.    Nearly  a  btmilrcd  men  ooM 

forwani,  vrbo  are  ftctaally  in  trying  for  at  least  otw  bour  a  dsji 

TTiey  arc  required  to  live  rightly  in  alt  rMpect*.    Each  mau  is  bound 

to  avoid  exoeasoa  of  all  kinds.     The  forest  of  a  public  opinion  erealcd 

why  tbo  Bight  of  thcM  men  attending  to  their  phjrnt^al  dcreJopfDnrt, 

~  and  living  aoRording  to  tan-s  and  rules  ^^^  apon  the  college  world  to 

oRoour&ge  regulariiy  of  life  and  obedience  to  anthoritr.     It  b  a  raonl 

Lpower  in  the  community.    As  rood  b«  the  season  permits,  the  men  an 

rsont  otit'of-dooni.    Tbo  crews  uke  their  seats  In  the  boats.    The  ninci 

lake  their  poaitioBS  in  the  field.    Th«  spring  regatta  terminates  tbs 

practice  of  the  olaas  orewa,  bat,  as  Ibst  event  oecura  about  liirc«  wod* 

before  the  June  examinations,  and  five  weeks  before  the  close  of  ike 

ooll«go  year,  it  docs  not  leave  the  yoang  men  a  Ion;;  time  withooi  et- 

^«raisc.    The  Univcntily,  CoRKolidated,  and  FrcithniAn  Nines,  the  L»> 

Keroose  Team,  and  the  I'nivenity  Crew  (with  somettmc«  a  *ccond  eight), 

coniintie  their  practice  much  lunger,  some  of  them  stopping  worii 

otdy  after  iho  close  of  the  college  year. 

Now,  it  may  be  said  that  the  u-ritcr  has  only  shown  that  regnkr 

exercise  has  been  Mcuretl  during  a  few  weeks  of  tlie  find  torm  to  ona 

hundred  and  forty  men  at  the  most,  and  during  the  whole  winter  tens 

to  one  hundred  men  ;  and  in  the  spring  and  sammer  to  one  hundred 

men  part  of  the  terra,  and  to  half  that  number  during  the  whole  of 

the  term.     Granted.     But  there  are  other  organutatioos  which  induM 

L  wen  to  cxerciw,    Tho  Athletic  Ajuiodation  has  already  been  mea- 

Ftioned.     This  givca  three  cJiliibitionH  ;  one  during  (he  winter  or  roHy 

spring  in  the  gymnaaiuin,  and  two  in  tho  open  air,  one  in  the  mimiaer 

and  one  in  the  fall    The  Unnham  Rowing  Ctnb  has  s  meiobershtp  of 

forty-fonr  men.    Then  there  are  canoe  clubs,  tennis  clnbs,  and  goa 

Lcluhs.     It  would  be  putting  the  estimate  too  tow  to  say  that  at  least 

f  half  of  the  undergraduate  members  of  the  academic  and  scicatiEc  de> 

partmenta  get  qoile  a  regular  aaioant  of  systemstio  oat-door  exerriac 

Lfrom,orin  eonaequenre  of,  thr  *  eystefn  of  ctollegc  Athlctici. 

P'Tbis  actirity,  too,  has  been  r,  .    outgrowth  of  the  Dtteotioa 

given  to  boating  and  to  b.\!«-balL     Thi-y  had  the  first  regnlar  oiganl- 

satioos,  and  the  others  ba^"?  taken  pattern  from  them.     It  U  no  argo- 

ment  agait»t  the  system  that  all  the  members  of  tbe  nnirennty  do 

not  take  advantage  of  it.    The  tM«d  of  exercise  Is  mrt,  and  oppor 

tunities  for  reg«]ar  and  systcouuie  exercise  ant  gi%-en,  with  iwIimsb- 

nenta  to  take  il,  whi<^  do  act  opon  at  least  half  nf  the  memhenh^  d 

r  the  two  depDitJBMMa  moat  fai  anod  of  it.    Tbe  system  mi^ht  An  tun 

Pfood  if  time  m»  sk  apart  Vri^*^>>tis  Faculties  for  the-  |inr|<nsenf 

rncouragioi;  exercise  luM  ^  rfiimwlrriag  tbe  syslt^m  it  mn 

in  mind  that  it  has  grow*  t^S  a  coottnoal  ittrugglu  for 

and,  antil  within  a  frv  ;«srs,  wlifcoal  cither  help  from  graduates  •« 
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favor  from  the  college  anthoritics.  Bnl,  in  view  of  tho  good  alrcad]* 
done  by  It  a*  ft  voluatory  nyitcni  prooMiding  from  the  Htudviiti  Uivm- 
s«tve9,  no  candid  man  can  nuint^  tfa&t  it  should  be  put  aside  without 
a  fair  coDsi deration  of  its  merits.  In  addition  to  those  already  men- 
tioned, we  tlaim  for  it  the  following  ailvntitagee  : 

1,  Tlic  college  is  sending  dul  a  hctt^T  brt-cHl  of  men.  College  ath- 
letics send  their  liealUiy  influence  into  tlie  scboold,  and  in  them  conse- 
qncDtly  increiHwl  attcnttoD  ia  given  to  pliyueal  dcTclopmeiit.  Tims 
the  material  coming  from  the  schools  ia  improved.  In  college  this 
material  la  better  preserved  and  better  developed  under  the  presvnl 
Gjstem  of  athletics.  More  well-trained  minds  in  more  forccfnl  bodies 
are  gradaatcd  frcnn  college  tlian  in  former  yearn.  \Vliat  President 
Eliot  says  on  llii*  unbjcpi  is  as  applicable  to  Vale  a.t  to  Harvard  :  "It 
\»  >gT<'^  on  all  hands  that  tlie  iucrea««d  attention  given  to  physical 
exercise  and  athlctio  sports  witliin  the  past  twenty-five  years  has  been, 
on  the  whole,  of  great  advantage  to  tlic  university  ;  tliat  tho  average 
physique  of  tho  tnaiw  of  sttidvnis  has  been  scnaibly  improved,  the  dis- 
ripline  of  Uic  collcgu  Ix^en  made  easier  and  more  effective,  the  u-orl 
of  many  KitaIou«  students  been  done  with  greater  safety,  and  the  ideal 
BtndeDt  been  tnnsfonned  from  a  stooping,  weak,  and  sickly  yoolJi, 
into  one  well-fonned,  robnct,  and  hcaltliy.'* 

2.  The  system  of  college  atliletios  gives  opportunity  for  the  devel- 
opment of  certain  qtialitiea  of  mind  and  cbaraoter  not  all  provided  tor 
in  the  college  corriculum,  but  qualitJes  oevertlielesa  quite  as  essentia] 
to  true  success  in  life  as  ripe  scholarship  or  literary  culture.  Courage, 
resolution,  and  perseverance  arc  rcqtiiretl  in  all  llic  men  who  excel  in 
athletic  cporta.  The  faeultj  for  organication,  executiTC  power,  the 
qnaliliea  which  enable  men  to  control  and  lead  other  men,  and  again 
tltoso  other  qualities  by  iihieh  men  yield  faithfnl  obedience  to  reeog- 
Bised  antfaority,  are  all  called  into  aetton  in  every  boat-race,  in  every 
ball  contcat,  and  through  all  the  preliminary  training.  In  athletics 
the  college  world  ia  a  little  republic  of  young  men  with  authority  for 
government  delegated  to  presidents,  captains,  and  commodores,  and 
toykll;  supported  by  the  rcaooroea  and  bodies  of  the  governed.  Is  the 
syrtcm  not  worth  something  a«  a  m<-ans  of  preparation  for  the  re^pOD- 
sihilittea  of  life  in  the  lai^r  republic  onlnde  the  campus  ? 

S.  The  system  is  conducive  to  the  good  order  of  the  college.  It 
conduces  to  good  order  in  furnishing  occupation  for  the  physically  ac- 
tive. There  are  men  in  every  claw  who  seem  to  require  some  outlet  for 
their  iruperahundant  animal  life.  Before  tlic  day  of  athletics,  such  men 
kupplied  the  clam  bullies  in  fights  between  town  and  gown,  and  were 
at  night  in  c^te-stealing  and  in  other  praiiks  now  gone  out  of 
(1.  A  number  of  thcnl  were  diisipnted  men,  and  had  to  diversify 
the  moonlony  of  tlielr  ela»-'i-TOoin  life  by  a  spree  and  a  row.  >[any  sncb 
.  undiT  the  present  syaiem,  6nd  oeea]>ation  for  all  this  activity  in 
.ir  training.     A  man  who  goes  into  training  can  not  go  on  sprees, 
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and  must  oconomiw  luid  «)'«t«nuitiic  faiii  time  in  order  to  both  tUdj 
p  Rod  train.  Having  nteadied  Lbeir  Derx-ci  Itj  bard  work  of  thn  mincH 
nunj  such  men  settle  down  to  Btodj'  and  often  make  fair  scholai. 
An7  instructor  wbo  has  Itept  tnck  of  tfas  vzjn  of  college  dvriBg 
the  past  fift«ien  fcam  can  not  fail  to  be  strack  by  Xho  decreuo^ 
'  number  of  the  reaU;  great  diHurden,  hy  tli«  mildueM  of  tho«e  whki 
remain,  and  bf  the  increasing  regard  on  the  part  of  the  iitiKlau 
for  college  authority,  college  |iroper(]r,  and  for  the  righte  of  fcUoK- 
students. 

Til*  Mj-stcm  ix  condiicirc  to  the  good  Oidi-r  of  the  <-ollc{f*,  bcoaaR 
it  fornuhni  a  IkthUIi)-,  iuteresting  topic  of  convcntaCiun  out  of  ttndj- 
iNnm.  Dr.  MoCoab  has  been  reported  to  bo  alarmed  by  tlte  rerjr  A- 
■orbing  nature  of  this  topio  of  coorersation.  The  rvport^r  makea  bin 
Bay,  "  Whon  one  wallM  acro»s  tJic  campott,  thv  oonrrrFiition  he  onr- 
hears  bean  no  rclulioii  to  Utc  Kcittnot-  and  kuowtedgo  which  nr«  eaiut 
here  to  pursue,  but  it  ia  this  game  and  that  game,  tliia  reoord  apd  tint 
^reoord."  Does  the  gentleman  suppose  thflt>  if  there  were  no  athloic^ 
I  miMnhcrs  of  tho  ooUcgd  who  meet  one  another  on  the  catnpas  vooU 
fall  into  oonvvnation  on  the  itbuorbiiig  ijiieMtionit  of  science  and  Imowt 
edge?  The  ooltege  world  in  like  the  world  in  general,  in  that  Ita  ia- 
habitaotiV  when  oS  duty,  find  their  recreation  in  talking  of  other  sub- 
jccta  than  tbooo  of  rcgnlar  bneiness.  Tho  campus  is  the  place  vfaen 
t  the  stadenla  dbcnsa  other  llK^mcl>  tlinn  iho^e  of  thv  cla!»-nKim,  for  Uin 
rcaBon  that  they  oomo  together  on  the  oampos  for  div^nion.  They 
rightly  regard  the  study  and  the  lecture-room  as  the  places  in  which 
tlir  themes  of  knowledge  and  soienre  are  properly  considered.  It  is 
not  to  he-  pxi>ectcd,  neither  would  it  l>e  wi»c  nor  dirsiraWc,  that  younif 
men  should  9\ivnA  att  tJieir  tjrao  in  thinking  and  talking  of  tlunr  iclad- 
ies.  Since  they  muAt  have  something  else  for  their  leisure  huura,  it  b 
well  for  them  to  have  some  such  healthy  topics  of  ooDversatioo  as  til* 
I  athletic  sports  furnish.  They  natimllr  "eok  mmc  cxcitetnent  irilh 
which  to  vary  the  monotony  of  recitations  and  lecturer  Their  manly 
eontcfta  supply  thix  want,  and  prcvenl  many  a  man  from  looking  to 
dis5i|)atIon  and  disorder  as  leliefa  from  tbe  daily  drudgery  of  the  stwly 
and  the  «Uss-roora. 

Again,  the  system  cosdaces  to  good  order  in  itK  effects  apon  eloii^ 

feeling.     It  acts  upon  this  class-feeling  in  two  way*  :  fint,  in  tlte  can- 

I  tests  hetwcAR  olaii!!  organixations  fumixhing  a  Kafety-valve  for  it ;  anil, 

iMOond,  in  the  unirertily  organixjition^  tt^nding  to  moderate  it.    IV 

*e^}rit  de  corj>»  of  a  clasa  is  not  bad  in  itself.      It  often  fumitto 

a  motive  to  combined  action  which  can  be  made  powerful  forgvo^ 

In  the  contests  between  the  class  organizallona,  and  in  all  tho  athletic 

I  exhibitions  of  the  coUc^,  thi-ro  arc  legiUmale  opportunities  for  llw 

Vtrsnt  play  and  dcTelopment  of  thb  feeling.     Itut  it   is  pooBibl?  r>'r 

Mt  to  become  excessive,  w>  that  a  class,  as  a  body,  may  bare  a  daup^' 

Om  feeling  of  actual  enmity  to  another  class.     It  is  this  esiwMrt 
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•  feeling  wbich  i&  the  active  power  in  the  diaorden  betvcea 
classes.  It  is  at  tbio  point  tliat  the  iuflucnoc  of  tbc  university  organiza- 
%'wnv,  acttt  u  a  check.  Sin«o  Uivm  organizations  arc  coinpo«C(l  of  men 
of  all  clasAes,  it  is  impossible  for  all  college  to  bo  enlliusiaittio  fur  ita 
crew,  t«3m,  or  nine,  without  a  oommon  aympalhy  binding  all  the  claoaefl 
together,  Moreover,  it  is  observable  that  the  time  of  the  year  when  the 
athletic  contesta  are  not  abeorbing  the  attention  of  tJic  college  is  the 
very  time  when  the  (ItsoriJcni  hutwccn  claawm  anj  the  pen«eutiona  of 
frvslimen  arc  rooHt  prevalent.  Besides,  the  oaptuns  of  the  uitivcnity 
organiitation^  command  their  men  to  keep  oat  of  dt«orders,  because 
they  know  that  they  might  lose  their  servicfiti  if  tbwe  men  came  under 
the  duripline  of  the  college  autboritic*.  The  writer  hat  seen  the  cap- 
tain of  tliR  TTnivertity  Foot-b«]l  Elcren  peraonally  reBtraining  his  men 
from  parti<!){)atlun  ui  a  "  rush."  Formerly  it  was  the  strong  men  who 
incited  and  took  the  chief  |>art  in  disorders.  Now  all  their  interests 
and  all  their  cEForts  are  against  them. 

4.  The  Nyntcm  famishes  to  instmctora  an  opportunity  of  meeting 
■Beir  pupils  as  men  intercnted  in  u  common  good,  without  the  chilling 
^Bterve  of  the  recilationTaom.  It  docs  not  require  a  g^eal  effort  to 
be  8  spectator  of  tb«r  contests.  An  interest  in  the  coote«tants  is  a 
very  oataral  r»ult  of  witnessiug  their  strugjfles.  The  college  officer 
who  gives  a  little  of  bis  lime  even  to  the  boys'  ploy  aoon  Gnds  liia 
synip»tlii<«  widen,  and,  by  learning  from  actual  olmcrvation  how  young 
men  feci  and  ibtnk,  Wcomcs  able  to  deal  more  win<-ly  with  those  under 
ilia  charge,  from  a  fuller  knowledge  of  them. 

6.  The  power  of  the  athleiio  contests  to  awaken  enthusiasm  onght 
not  lo  lie  held  of  sm.ill  account.  The  tendency  of  academic  life  is 
towanl  dry  intellcctualtscn.  However  desirable  such  a  tendency  may 
be  for  tliose  who  are  training  to  be  invwtigntort,  there  can  be  no  ques- 
tion that  it  is  lamenlable  fur  a  young  man  to  hcgin  life  without 
enthuBia^ro.  It  is  not  too  much  to  say  that  in  many  a  Ktadent,  while 
^Auaing  from  freshman  to  the  end  of  senior  year,  this  spirit  would 
^Be  for  lack  of  coltiire  wore  it  not  for  athletica.  There  is  tnining  for 
It  in  every  coiitost  witDestucd.  Tlieiw  oontests  affect  graduates  as 
well  aa  undergradiiato«,  and  go  far  toward  accounliog  for  tliu  warm 
interest  which  the  alumni  of  all  of  the  larger  colleges  feel  iu  their 
Alma  Mater. 

6.  The  system  of  athletics,  by  \ta  intercollegiate  contests,  brings 
student*  into  a  wider  world.  They  arc  no  longer  "  Itomc-keeping 
ths,"  "with  homely  wit«."  Tln-y  meaxurc  themselvea  by  other 
i<iards  than  tbooo  they  find  iu  the  limtta  of  their  own  campus. 
D  the  next  paper  the  writer  proposes  to  discuss  the  accompanying 
iviU  of  the  present  system  of  college  athletics,  and  to  present  som« 
ics  bearing  upon  the  general  subject. 
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TGIKNIC  pathology,  or  the  ploo  of  cDring  the  iltsonlcin  vf  tbi 


hnman  organism  by  Uto  ai4  of  tbo  remedial  agencies  of  'HaXan, 
\*  foundH  on  the  fact  that  disease  U  not  only  n  wholly  aboontial  Mt- 
ditioD,  but  thnt,  within  tlio  yenm  uUottrd  lu  tbo  individuals  of  oa 

,  species,  tbcre  U  a  strong  licaUbvrard  tendency  in  tbo  constitntioii  of 
the  human  system,  which  t«ndcuoy  does  not  fail  to  antcrt  itself  u  hob 
ae  the  predisfKNun^  cause  of  the  disorder  has  been  removw).  la  Ik 
trvaimcnt  of  conMimption  and  iicrofuln,  tbi»  (irinHptpe  of  this  ibwrj 
have  Wi>n  gun-rally  rcv-ogniMtd  ;  but  I  WUvvl'  that  their  application  lo 
the  nervous  dbwases  {atthenia,  netirodd,  ohlorosis,  hyrtcria,  nerroai 
debility)  is  destined  to  effect  a  still  greater  refonn  in  tbc  prwcnt  rjh 
lata  of  ihcnipcntics. 

Tlic  study  of  biology  is  largely  n  study  of  hereditary  InfiucnML 
In  the  fono  and  structure,  in  all  the  peculiar  life-habits  of  each  at- 
ganic  bting,  we  can  tnuie  tbo  out«onio  uf  auceslral  Irannmissious,  wd, 
as  a  general  rule,  the  persistence  uf  such  ]>cculiarities  corrospoads  to 
the  length  of  time  during  which  lh«  influence  of  their  causes  va 
impressed  upon  the  character  of  the  speciee.  The  period  of  iuti6cb] 
cirilization,  even  if  considered  as  coeval  with  the  era  of  recorded  his- 
tory, IN  but  a  Riomitnt  oomporMl  with  iliu  ag«s  during  which  man-liks 
RrcAturea,  (lie  ancestont  of  our  domeslia  animals  a»i]  the  prototypes  of 
our  cultivated  plants,  existed  in  the  warmer  zones  of  our  planet.  After 
six  thousand  yeATS  of  cuitivati<Ht  on  parched  hill-sides,  the  vine  isHiD 

.  by  preference  a  tree-shade  plant.     After  many  thousand  gcnrnUi^^H 

'of  cats  have  been  fed  and  petted  in  daytime  and  neglected  after daJH 
puss  is  fiiill  a  night- prowler.  Barn-yard  fowl  have  still  a  predilecdun 
for  tbomy  jungles,  and  in  the  plains  of  Russia  the  descendants  of  the 
mountain-goat  climb  wood-piles  and  eott age* roofs.  In  the  constitution 
of  all  orf^anie  beings  there  is  a  tendency  to  reyert  lo  the  original  hfp- 
habits  of  the  species.  Biologists  hare  long  recogniEcd  the  Higtiifiimce 
of  that  law,  but  its  hygienic  importance  has  hardly  began  lo  bo  nndsr 
stood.  For  it  implies  not  less  than  this :  Tltat  th<  vUal  funetioM  t^ 
m-rry  living  bring  an  prrfarmed  mort  taailij  and  more  rtigormaiy 
»i»ffrr  lAe  cOHditiOns  lo  ichteh  tht  eonMitution  0/  itn  organism  )MI 

^wiginaUy  adapted.    A  swamp-boa  may  subsist  for  yea™  in  a  dry 
cage  ;  eagle*  have  been  chaincl  to  a  ptwl  for  a  quarter  of  aoco- 
ry,  and  lost  the  gloss  of  their  fcAthers,  their  vigor,  tbeir  conng*. 
bough  not  their  lives,    Xo  drug!*  would  cure  the  ailments  of  itKh 
captives ;  but  restore  them  to  their  oatire  haunta,  and  see  bnw  bft 
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tbey  will  regain  ifaoir  ualiTe  vigor  1    Tboir  inGrmilte*  could  not  hav« 
bcAD  tnced  to  aD7  auif;le  cause,  but  wcrv  due  to  tbe  oombiuud  iofln' 

fe  of  Dumerons  onoatural  condilioix. 
A  similar  oombituition  of  abnormal  circamstances  catues  tbomsnds 
tbe  perplojcing  oomplaints  kuown  as  nervous  dUeattt — nervous  dod 
bility,  UngHor,  waol  of  vital  rigor.  'Jliv  iiilroduction  of  oarcotioa 
drink*  ii  no  nulHcient  explanation  for  tbo  (ircMat  InoreaM  of  «ucb  dif 
orders.  IVince  POcklor-AItukau  dcMribes  an  iron-listed  Arab  cbieftaiD 
of  Southern  Tunis  who,  in  hU  eightieth  year,  oould  manipulate  a  bow 
tbal  ironUl  havi>  nonplused  the  champions  of  our  archery  club*,  who 
undertook  an  expedition  that  kept  him  in  tbo  wtddle  for  tlii-ec  day* 
and  two  nights,  and  who  could  abstain  from  food  for  tbe  same  length 
of  time,  but  always  travulird  with  a  skinful  of  moiet  coSee-paate, 
which  he  «ucknl  and  chewed  like  tobacco.  West  China  mountaineers, 
able  to  contest  tbe  prize  of  any  weight-lifting  match  or  WT«Gtling-bout> 
and  of  otbcrwise  moat  abstemious  habits,  can  notsubtist  without  a  daily 
dose  of  the  national  brvcrage.  No  Miuible  person  would  maintain 
that  such  people  owe  Uielr  vigor  t^i  iticir  nan:attc  tipples  ;  no  pailiolo* 
gist  would  deny  that  it  dcpriven  them  of  part  of  tbeir  strengtb,  but 
that  its  udc  alone  could  cause  the  premature  decrepitude  of  millions  of 
Indo-d  or  manic  iovalids  would  be  an  equally  untenable  asscrlion.  It 
is  merely  an  additional  factor  in  the  multitude  of  uunatural  habits 
that  make  up  the  misery  of  our  modern  modes  of  life. 

That  our  primogcultors  paaited  their  days  among  trees  is  one  of 
tbe  few  points  on  which  Mooes  and  Darwin  agree ;  wheilier  four 
banders  or  frugivoroua  two-handers,  tliey  certainly  were  forest-eTeat> 
ores,  and  breathed  an  air  saturated  with  elements  of  which  tbe  atmos- 
pbere  of  our  tenement  barracks  is  mors  devoid  than  tbe  briny  breeze 
of  tbo  ocean.  Our  lungH  nufter  for  it  ;  but  not  our  lungs  alone.  Uc- 
sidcj  being  the  best  pulmonary  pabulum,  ojcygeit  is  a  ncr\-ctonio  ;  a 
forester,  a  hunter,  a  Swias  sliepberd-boy,  in  a  state  of  tubercular  eoo- 
■nmption,  would  be  less  exceptional  phenomena  than  in  a  Mate  of  nerv- 
ona  fretful ncsf.  A  constitutional  kind  of  good-humor  sweetens  the 
bardabips  uf  tbe  overtaxed  peaAantry  of  Sniiihem  Europe,  as  its  al>> 
wnce  certainly  ^^[gravatea  tbe  misery  of  our  factory-?lavci<.  And  it 
wonid  be  a  mistake  to  8n|q>ose  tbat  only  summer  air  can  exercise  tbb 
nerve-soothing  influence.  Let  a  chlorotic  jprl  take  a  sleigh-ride  on  a 
cold,  clear  winter  day,  or  through  a  snow-storm  ;  let  her  skate  ;  give 
her  a  chance  to  got  an  hour's  out-door  exvrcis«  even  on  dnxxly  or 
frosty  days.  Tlie  north  wind  may  whiie-frceic  her  ear-tip»,  but  it  will 
restore  the  color  of  her  checks,  it  will  restore  her  appetite,  her  energy, 
aiKl  favr  buoyant  spirits.  Those  whom  ncce^ity  compels  to  limit  their 
oot^oor  rambtcH  to  the  balfmilu  between  homo  and  shop,  should  let 
Iho  nigbt  make  up  for  tbe  shurl comings  of  tbe  day,  and  sleep — tn  dry 
weather,  at  least — in  the  draught  of  a  wide-open  window.  Only  a  first 
^u«nmcnt  of  that  sort  will  necessitate  tbe  addition  of  a  night-oap  to 


4S6 


THE  POPULAR  SCI£XC£  MOXTHLY. 


on«*B  b«dcIotbing ;  and  eren  ncrroiiii  ladioa  will  resUt  tJie  umplatioe 
to  oorer  up  Uioir  fac«!>,  if  they  find  Itow  soon  llic  wonted  morning 
rlaDguor  gives  way  to  the  inflnerce  of  Natare's  restorative.     Thwe 
^bo  dUUke  to  rish  the  discomfort  of  initiatioD  befor«  asceriaining  ike 
T&lne  of  the  remedy  c:m  mnko  anotlier  tont-ezpeTiment :  After  a  mb- 
mcr  excarston,  wlicn  fatigue  and  early  rising  enable  anybody  to  tlMp 
Honndly  in  an  open  tent,  the  first  few  nights  after  returning  home  will 
bi«  a  farorable  time  for  defj-ing  the  night  air  superstition  ami  ifafp^ 
ing,  perhaps  with  slight  qnalms  of  the  old  prvjadiee,  but  witbovt  iht 
least  bodily  discomfort,  on  a  balcony  or  in  an  open  hall,  with  opm 
windows  on  all  sides.    After  a  week,  tnin«fer  the  couch  to  ibe  old  tw 
tight  bcdroooi,  and  note  the  result :  Alt  the  next  foriMionn  xineerfHl- 
Ung  of  ditconforl,  as  after  a  prolonged  exposure  to  the  fumes  of  > 
Fcmoky  kitehen,  will  iltnslrate  the  difference  between  natural  and  na- 
naturul  modes  of  life.    To  persons  who  have  thus  emajtcipated  then- 
selves  from  llie  dolnsions  of  tbo  night-nir  drvnd,  the  ntraoephere  of  • 
eloHc  bflroom  is  oppmsiTC  enongli  to  spoil  llie  night's  rest  and  briag 
on  a  relapse  of  many  of  Ute  dintrovsing  c-oneomitanta  of  nerrooi  is- 
■•omnia.     A  slight  elevation  of  the  window-sash  will  remedy  tbe  rril, 
pnd  we  might  expatiate  uj)on  ibe  correlation  between  tbe  nerre-eenien 
land  the  respiratory  apparatus  of  the  hnman  body,  but  tbe  plain  niti- 
rnate  reason  is  that  the  organism  has  been  restored  to  an  easenltal  ele- 
ment of  its  original  existence. 

Janob  KngrI  has  a  «iory  of  ft  splenetio  student  who  composed  kii 
own  fun<Tnl  dirge,  with  a  lugubriom  list  of  the  sorrows  from  which  b« 
anticipated  demise  would  liberate  his  eoul.  On  discoTering  tbe  lyric, 
his  father  ordered  him  to  excavate  a  gravcl<bsnk  for  a  family  Taih, 
as  nono  of  his  rolativos  could  be  expected  to  survive  bis  imtime); 
LAtte.  Tbe  prescription  proved  n  succe^ii,  and  a  few  weeks  later  Floric 
rfitns  Junior  was  caught  *Titing  sonnctit  to  the  hired  girl.  Want  of 
exercise  is,  indeed,  a  moK  fruitful  cause  of  nervoaa  maladie*.  Ow 
Darwinian  n-lalivcH,  ercaturea  so  similar  to  us  in  tbe  structure  of  every 
muscle,  every  joint  and  sinew  of  their  bodies,  are  the  most  leettw 
habitants  of  the  woods.  "  It  makes  one  dizxy  to  watch  tlie  evolutionf 
of  the  long-armed  gibbons,"  Victor  Jacqwemonl  writes  from  the  Nct- 
budda  ;  "  tho  first  one  I  saw  miule  me  think  that  he  was  nfferltig 
from  an  acnte  attack  of  Rt.  Vitus'*  fits,  hut  I  have  found  out  that  it 
is  a  chronic  disease,  lliey  keep  moving  while  the  sun  is  in  sight" 
Savages  alternate  tbeir  wigwam  holiday  with  periods  of  prodigiou 
exertion,  and  an  occasioiinl  mountain  tour  would  atone  for  a  g*d 
many  days  of  city  life,  but  h.irdly  for  weeks  of  sedentary  oecupatiea. 
Witliout  at.  least  one  hour  per  day  of  active  out-door  exercise,  no  «- 
tive  strength  of  constitution  can  resist  the  morbific  influences  of  ittff- 
nant  humors.  Of  the  immortal  soul's  depcndonc«  upon  the  condiliMi 
of  the  body  there  arc  few  str&nger  illustrations  tbaa  tbe  psychie  irf"- 
oncc  of  narcotic  drugs.     A  mere  IndigeatloD  «aa  temporarily  iM(a> 
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raorphoM  the  character  of  th«  patient,  nm)  all  manner  of  Bfmptoms 
aacrib«d  to  "bcArl'diMcaMe,"  aiwuruim,  inti-Htinnl  parasites, .  spitial  or 
oerebnil  affeetionM,  are  often  simply  due  to  depraved  Immor*  and  tlicir 
reaction  on  tbe  Dcrroua  avHiem.  By  increasiog  the  action  of  tbo  circu- 
latory nyittein,  physical  exercise  promotes  the  elimination  of  »ueli  Ititmors, 
with  Ihi'ir  whole  train  of  morbid  couGequencei)— cblorcwig.  tuntmnis, 
troabled  dr«anu,  and  tbe  nervous  affections  proper ;  rcstlf-MOcss  and 
want  of  vital  energy.  ^Vbat  amounts  of  "  tonic  "  noHtruins — keeping 
their  promise  of  restoring  the  vigor  of  tbesrstem  by  producing  »_^«r- 
tnerytf — would  be  thmn-n  in  the  gutter,  if  tlie  patient  coald  he  per- 
mi»Icd  to  try  ihc  nx'cipt  of  Jacob  Engvl  I  "  When  I  reflect  on  tho 
iinninnity  of  hard-iroHcing  pco]>lc  frxim  the  effcelK  of  wrong  and 
over  fci.'Jing,*'  aaya  Dr.  Boerhaavc,  "I  can  iioi  h<-\\\  thinking  that  inodt 
of  our  fashionable  diseases  might  be  cured  mtchanicaily  iii'dead  of 
c/wmico/Zy,  by  climbing  a  bittenrood-Iroc,  or  chopping  it  down,  if 
Tou  like,  rather  than  swallowing  a  decoction  of  its  disgusting  leaves," 
For  mate  pulientjt,  gardening,  in  nil  its  branches,  is  about  as  fashiona* 
blo  U  the  Nai<]  diseases,  and  no  liberal  man  n-oiild  chrink  from  the  ex- 
pense of  a  board  fence,  if  it  would  induce  his  drug-poisoned  wife  to 
try  her  hand  at  turf-spading,  or,  as  a  last  resort,  at  hoeing,  or  oven  a 
bit  of  wheel  barrow- work.  Lawn-tennis  will  not  answer  tho  occasion. 
There  is  no  need  of  going  to  cictn'mes  nnJ  cxhuuHting  the  Hlllu  re- 
maining strength  of  the  patient,  but  without  a  certain  amount  of 
fntig\K  tbe  spccilie  fail*  to  o]ierati',  and  (■x]ierieDce  will  show  (hat 
lalwr  with  a  praclical  purpose — gardening,  boat-rowing,  or  amateur 
carpentering— enables  people  to  beguile  themselves  into  a  far  greater 
amount  of  hard  work  than  tho  dri)I-roasl«r  of  a  gyranaunm  could  get 
them  to  undergo.  Besides  tltc  potential  energy  (hat  turns  hardships 
into  play-work,  athletes  have  the  fnrtlicr  advantage  of  a  greater  dis- 
ease-resisting eapaoity.  Their  comitiiution  docs  not  yield  to  every 
trifling  aontdciit ;  their  nerves  ean  stand  the  wear  and  tear  of  ordinary 
exeitemcRts  ;  a  little  chsnge  in  the  weather  docs  not  disturb  their  sleep  ; 
they  can  digest  more  than  other  proplc.  Any  kind  of  excrtrise  that 
[emis  to  strengthen — not  a  special  sot  of  musdw,  l)ul  the  muscular 
system  in  general— has  a  proportionate  influence  on  the  general  vigor 
of  the  nervous  organism,  and  thereby  on  its  pathological  power  of  re- 
fltst3nc4^ 

For  nervous  children  my  first  prescription  vould  be  —  the  open 
woods  and  a  merry  playmate  ;  for  the  ehlorotio  affections  of  their 
elder  comrades — some  diverting,  but  withal  fatiguing,  form  of  man- 
nal  labor.  In  the  minds  of  too  many  parents  there  is  a  vague  notion 
that  rough  work  hrutnlizeA  the  character.  The  Irulh  is,  that  it  regu- 
hUffs  its  defects :  il  ealras  th«  temper,  it  affords  an  outlet  to  things 
that  would  otherwise  vent  themselves  in  fretfolness  and  ugly  passions. 
Most  school-teachers  know  that  city  children  are  more  fidgety,  more 
liiable  and  mischievous  than  their  village  comrades  ;  and  tbe  most 
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placid  females  of  tbo  |f«tiu8  homo  are  fonnd  among  the  well-fed  bol 
bard-working  buuscwivos  of  Geman  PeDii«}'lvanta. 

That  biu-4  work  in  the  factory  dots  not  lead  to  tbo  same  result  U 
doe  to  the  contrast  between  fresh  and  foul  air  \  bat  also  to  tb«  differ 
ence  between  BUDshine  and  artifioUl  twilight.  Uj^ht  is  a  chief  fonm 
of  Tital  energy,  and  erorj-  deduction  from  the  proper  share  of  ihit 
natural  stimulua  of  the  organic  process  is  suro  to  tell  upon  tbo  wtll- 
bcing  of  every  living  organism.  See  tbo  dtfforencc  between  the  veg^ 
tation  of  ti>o  south  >tdo  and  the  north  side  of  ibc  same  mountaio-raogCt 
tba  gndatioiiit  in  the  stunted  apjkcaranoo  of  ^o^bous«  plants,  boaw- 
plaato,  and  ixOlar-planls,  the  aobromattsm  and  strange  deformitits  d 
animals  inhabiting  the  waters  of  underground  rivers.  Tbo  direct  raji 
of  the  sua  seem  to  eicrcis«  many  of  the  effects  which  the  maDufaotu- 
ore  of  "electrio  bmsliM"  ascribe  to  the  aso  of  their  contrivancea.  la 
ancient  Rome  special  Min-h»tliing  house*  were  used  oa  a  specific  for  % 
form  of  asthenia,  which  was  then  more  frequent  than  premature  dt- 
bilitf — the  inGnuity  of  extreme  old  nge.  In  wiuter-timo  wbil^baind 
iDTaltda,  stripped  to  the  wai^t,  basked  for  hours  under  the  gisss-roof 
of  WtuAariwn  which  excluded  the  chill  winds,  but  admitted  ihc  li^t 
from  all  sides,  and  the  lamo  romodj'  would  prove  oven  more  efleclivs 
in  the  treatment  of  chlorosis — properly  a  Iwiligbt-discasc,  and  due  Xa 
the  same  causes  that  rob  a  ccUar-plaiil  of  its  color  and  vigor.  A  board 
feoM  may  fail  to  remove  the  fear  of  pcepiug  Toms,  hut  oit  soqiiostcrcd 
moantain-meadows,  wanned  by  a  July  sun,  or  better  yd  on  tbo  buKb 
of  a  lonely  sea-shore,  the  patient  may  whilo  away  an  hour  in  the  coe- 
.  tumo  of  the  Xercids  ;  or,  after  the  manner  of  the  eeiiBible  BraziliaB^ 
'ohildren  may  at  safe  houra  he  permitted  to  turn  a  leafy  garden  iaio 
paradise.  Persons  of  highly  limited  means  can  utiliic  the  elevation  of 
their  garrets,  and  aae  a  half-screened  window-comer  aa  a  toianwm, 
for  hours  together.  The  expectation  of  disastrous  oonscqnonces  wQl 
lb*  aa  surely  disappointed  ns  the  dread  of  the  night  air.  "Colds'aie 
Dot  taken  in  that  way.  The  hairy  coat  which  may,  or  may  not,  hsTS 
covered  the  bodies  of  our  prehistoric  forcfalhera,  did  not  interfere  with 
the  bcnrSctal  action  of  tbo  solar  rays,  and  it  is  not  the  least  among  the 
disadvantaged  of  our  artificial  modes  of  life,  that  this  benefit  is  nov 
limited  to  one  tenth,  or,  in  the  ease  of  a  muffled-up  lady  of  fa8luoD,to 
one  per  cent,  of  the  cutaneous  surface. 

The  diet  shonld  bo  sparing,  but  not  to  tlie  degree  of  being  aicrin- 
gent,  for  chronic  constipation  and  nervousness  are  almost  invariaUi 
concomitants.  There  are  many  appetizing  vegetable  article*  of  dirt 
of  which  a  liberal  quantum  can  he  eaten  without  exceeding  the  iweJs 
|Of  the  organism ;  but  here,  more  than  elsewhere,  it  is  of  paiamMnt 
rinportaneo  to  remember  the  chief  rule  of  the  peptic  catechism :  wt 
to  cat  till  we  have  leiaor«  to  digoxt.  Vertigo,  myopsis  (ristow  <rf 
floating  specks  clouding  the  eye-sight),  palpitation  of  the  heart,  %sA 
the  indoscribahlu  irritations  and  discomforts   of  the   auffetvn  frea 
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nervous  disorden,  oao  froqnratlj-  be  traced  to  tbe  inflneace  of  after 
dinner  work  —  work,  pcrh^m,  requiring  severe  mcnUil  Application, 
though  tlia  bmia  aclica  for  rant — while  about  a  million  of  American 
•obool  •  t«aebera  and  counting  -  houso  drudges  still  aggravate  thuir 
raiicry  hy  the  use  of  tonic  bitters  in  tbe  United  States,  and  of  gingery 
dropa  and  ehiU  eohrado  in  South  America.     Narcotic  drinks  are  anl 
eqaally  fruitful  source  of  nervous  affcctioDS.  and  t^a,  the  chief  culprit, 
ia  too  often  mittaken  for  a  liberator.     A  cup  of  "good,  alrong  tea" 
relicTC*  a  ni-rvoua  headache  in  exactly  the  aame  manner  lliat  medi- 
cated whiskey  relieves  the  distress  of  a  torpid  liver,  and  the  fact  thaftJ 
the  abnormal  excitement  is  regularly  followed  by  a  depressing  reaelioD^ 
would  not  undeceive  the  victim  of  the  stimulant-delusion,  if  the  repe- 
tition of  the  stiraulation-procesa  were  not  sure  to  impair  the  efficacy 
of  Ibo  tonic,  tuileae  the  dose  ia  steadily  increased.     Ooly  after  that  in- 
crease has  in  vain  been  carried  to  an  abnning  extent,  tbo  patient  is 
apt  to  look  for  a  1cm  delunirc  remedy.     And  yet  tlie  Hudden  discon- 
tinuance of  a  long-wonted  tonic  will  at  Srat  aggravate  the  distress  to 
a  degree  that  would  overtax  tbo  endurance  of  most  pcreous,  and  the 
trials  of  tbe  transition  period  should  therefore  be  mitigated  by  tbe  in- 
fluenoo  of  some  healthy  sttmulua — tbe  diversion  of  a  journey,  or  of 
an  exciting  and  very  pleasant  occupation,     fndigceliblc  made  disbes 
should  also  be  carefully  avoided,  and  the  gratitude  of  KtifTcring  tbou- 
■ands—bolli  nurses  and  puticntt) — ^awails  the  philanthropist  who  sbalM 
give  us  a  treatise  on  the  art  of  preparing  an  appetuing  dinner  without^ 
thfl  use  of  the  frying-pan.     Nervous  people  are  extremely  fastidious, 
especially  in  the  choice  of  their  solid  food,  and  doubly  so  after  the 
interdict  of  their  favorite  liqui'ls,  yet  a  single  plateful  of  fried  and 
spiced  viands  may  bring  on  a  relapMi  of  tlio  unhappicst  symptoms, 
willi  the  attvtidaut  ineiital  affections  of  tlic  poor  followers  of  Epicunu 
who  "  would  be  i)erfoct  gentlumun  tf  it  were  not  f(ir  lh«ir  tantrums." 
Spleen  is  a  disorder  of  tbe  nerves,  rather  than  of  the  brain,  and  a 
brge  complexus  of  nerve-organs  is  situated  in  the  close  i>roximity  of 
tb«  stomoob.    The  eol-itewa  of  Mohammed  II  kept  the  whole  empire 
in  a  state  of  nervous  excitement,  and  one  of  the  meat-pics  which  King^ 
Philip  failed  to  digest  caused  ttie  revolt  of  tlic  Nclhcrland*.     If  bired'i 
girls  bad  a  vote  in  the  matter,  ladies  of  a  certain  temper  would  be  re- 
stricted to  a  diet  of  attractive  vegetables. 

Everything  that  tends  to  exhaust  the  vital  resources  of  the  body 
du^KMes  it  to  nervous  dixordeni.  Sexual  txcfstft,  therefore,  contribute 
a  large  share  to  the  debilitating  influences  of  eivilixed  life.  HysU'rieal 
affections  may  sometimes  reiuU  from  the  unsatisfied  cravings  of  the 
texn^it  passion,  but  chiefly  because  tbe  suppression  of  that  instinct 
often  K-Juls  to  its  perversion.  There  is  such  a  thing  as  mental  incon- 
tbwn£«;  tlio  writings  of  hysterical  nun«,  for  instance,  abound  with 
eodc  effusions.  And,  while  spinsters  and  widows  are  often  strong- ■ 
ijainded  1o  an  unsexing  degree,  tbe  most  pitifully  nervous  womenaraJ 
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fod&d  among  tlic  wives  of  lli«  wretches  who  consider  a  nuuriage-ooft- 
Ltmct  It  lic«iiu  for  Uliinited  venerf .  For  ^rls  of  a  clilorotic  di^wa- 
'lion,  a  prnrient  literature  does  what  sewcr-giw  would  do  for  a  eon- 
stunptiTe — though  idlenoM  will  find  other  means  to  aupply  the  wioi 
of  ditnc-novcli!.  In  such  caseiii  out-door  teork  is  wortli  all  tlio  mcOi- 
eines  of  the  drug-market. 

A  quiet  country  home  is  the  best  refuge  from  the  suffering*  of  that 

dr»ry  form  of  nervous  disorders  tiiat  result  from  the  reaction  of  detf 

menl&t  wounds — disappointed  hope,  ri-Tcr*c«i  of  fortane,  or  the  loss  of 

a  favorite  child.    Seasons  make  no  dilli-ren<^  ;  the  wry  hardships  of 

rustic  life  often  act  as  a  balm  in  suoh  afBictJons.     After  the  death  <rf 

his  only  aon,  Goetbe  sought  aolaoe  among  the  pines  of  the  ThuriDgiui 

fort-flt,  like  Shenstone  in  hia  Ainsford  solitude,  and  Petrarch  in  hi) 

hormiCiigc  uf  VaucIiiM.     "A  sick  man,"  says  old  Uurton,  "j>ilii  upos 

a  grvcn  bank,  and,  when  the  dog-star  parcbelli  the  plains  and  driat 

up  the  rivers,  he  lica  in  a  shady  bower,  /rondt  tub  arborea  fervenlia 

Umperat  astro,  and  fM:ds  his  eyes  with  a  variety  of  objects,  berbi^ 

trees,  to  comfort  his  miacry— H>r  takes  a  boat  on  a  pleaaant  creniiig, 

.and  rows  upon  the  waters,  which  Plutarch  so  much  applando,  jEliao 

Itdmirof,  upon  the  river  Piuens — in  those  Thessalian  6uld«,  beset  witb 

Igneon  bays,  whne  birda  »>  sweetly  sing  that  puMwngcrs,  enchanted,  *s 

P'H  wen-,  with  their  heavenly  mui'ic,  omnium  lubonim  et  curarum  oMi- 

viaeantur,  foigct  forthwith  all  labom,  care,  and  grief."     Especially  if 

tJw  passenger  can  be  persuaded  to  row  hia  own  boat,  and  to  dinuitt 

the  delusion  that  the  ntgbt-mifita  of  his  Pineaa  have  to  be  couDtci* 

aetcd  with  a  bottle  of  alcoholic  bitters, 

.        In  the  homes  of  tlio  poor,  nervous  afflictions  arc  sometimes  the  n- 

■■uh  of  tnmtfficienl  tlwp.    After  a  slceplvw  tiight,  the  attempt  to  tn* 

uage  in  labor  of  an  exacting  kind  will  lead  to  a  fever  of  fidgets  aaJ 

rnervoua  twilcbings,  and  the  same  consequences  may  rc«nll  from  ths 

habit  of  rising  every  morning  before  Nature  admits  that  the  gain  of 

the  night  has  quite  equalized  the  expenses  of  the  foregoing  day.   Bat 

it  is  a  true  saying  that  we  arc  not  nourij<hed  by  what  we  eat,  bnl  by 

what  we  digest,  and  that  au  indigestible  meal  is  as  bad  as  a  fast-daj. 

Nervous  people  should  remember  that  unquiet  sleep  la  not  much  hk- 

ter  than  sleeplessness,  and  that  the  blessing  of  a  good  nlgbt*c  rest  caa 

L  be  enjoyed  only  in  a  welt-vcntilated  bedroom.     With  the  largest  pea- 

lllble  enpply  of  fresh  air  by  day  and  by  itiglit,  with  sunshine,  out-door 

Itxercise,  and  healthy  food,  the  most  obetinate  nervous  dborders  ru 

'  bo  gradually  overcome  ;  the  impediments  yield,  till  the  river  of  lifr 

fiow.i  with  an  unobstructed  current :   the  body  baa  been  restored  to 

the  conditions  of  existenco  for  which  its  organism  was  originallj 

adapted. 
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ntarutoB  or  cmtuxttvt  ts  Mm  collm*. 

KEROSEXE,  in  rinuo  of  tti  cbeapoosB  and  tbe  brilliant  light  it 
givM,  hu  foaiiil  ita  way  into  almost  evciy  houite.  And  j«t  ri«- 
qnent  and  often  horrible  accidents  prove  th.it  much  of  the  oil  now 
Mid  U  of  a  moat  dangoroiis  character.  It  is  tlic  recognized  duty  of 
the  Statu  to  render  the  uilo  of  tiicfa  oil  impossible  by  proper  iniipoo- 
tlon.  Almost  daily  reporta  of  Ioah  of  property  and  life,  as  the  result 
of  tho  use  of  unsafe  kero'wne,  show,  however,  that  this  official  control 
fails  to  effect  \X»  object.  This  may  bo  due,  in  a  ineMure,  to  the  nn- 
douhti^l  negligence  of  cities  and  towni  to  appoint  competent  initpect- 
ora — if,  indeed,  any  appointment  la  made— or  to  tbe  careWsneM  of 
the  inspectors  ;  bat  of  greater  iinportMtco  ereu  than  this  are  th«  low 
standards  adopted,  aiid  the  unreliability  of  the  tests  which  are  used  to 
determine  the  character  of  the  oil 

It  ia  the  object  of  this  paper  to  consider  the  conditionn  of  aafety 
in  an  oil  used  for  illuiniiiating  and  heating  purposes,  and  to  give  a 
brief  sl(etch  of  the  principal  methods  which  have  been  proposed  for 
determining  thtit  important  point. 

Petrolcom,  from  which  kerosene  \»  prepared,  is,  as  is  generally 
known,  a  mixture  of  a  large  number  of  intimately  related  compounds  of 
widely  differing  volatility.  Some  are  ga?eoua,  and  fucape  in  this  form 
u  the  petroleum  iHsucs  from  the  ground,  while  others  form  the  solid 
|ianfllDe.  The  middle  portions  of  the  crude  oil  are  separated  from  tbe 
mofe  tad  len  volatile  compounds  by  distillation,  and  after  a  further 
procMS  of  purification  go  into  the  market  as  kerosene.  The  entire 
ranoval  of  the  lighter  and  more  volatile  portions,  which  are  known  aa 
aaftbtha  and  benzine,  is  of  tbe  utmost  imporlanoe,  for  it  is  in  their  pres- 
•no0  that  tho  d«Hgvr  lien.  Alone,  they  are  easily  ignited,  and  alone 
or  mixsd  even  in  sinall  proportion  with  kcrorcne,  they  readily  emit 
Tspoca  which  are  inflanraable  and  which  with  air  form  an  esploaivc 
mixtore. 

Ad  oil  is  safe  only  when  it  will  not  yield  these  dangerous  vapon 
u  any  tempenituro  which  it  is  liable  to  assume.  This  temperature 
dijwnds  obviouxly  (1)  upon  that  of  tlio  place  where  the  oiJ  ia  kept 
or  used,  and  (2)  upon  the  influence  of  tho  heat  of  the  burning  wick  in 
virming  ibo  oil  in  the  reservoir  of  the  Inmp.  As  tho  result  of  care- 
hUy  eoodncted  experiments  with  lampH  of  difTcrcnt  patterns,  it  has 
foand*  that  tbe  maximum  increase  of  temperature  of  th«  oil 

•  "  ZdtMbritt  fDi  sul.  Cbem.,"  ixi,  333. 
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in  a  tKirntn^  Ump  U  Bome  10°  Fulir.  (0°  C).     Beforo  the  l»s]tH 

■  lighted  the  oil  in  it  will  in  moat  coMa  have  tfau  tinnpmtnre  of  ife 
Lair  kboat  it.  Our  rooms  tn  cununer  otlta  barti  u  tetnjiirnitnn  of  W 
\Vtlu.,  an<!  readi  100°  Fglir.  in  a  feir  exception^  daj's,  wbile  in  to- 
MOT  til*  oil  SMDmeB  eT«n  *  higher  temperature  (ban  tbb  when  the  lamp 
rj»  ptae«d — m  it  often  is — near  a  itore  or  an  open  lire. 

Hence,  it  ia  plain  that  the  lowut  tempttrature  at  which  an  oil  ca; 

■  arolre  ioflammaUe  vapora  and  be  oonaidercd  Mic  muat  bo  pot  at  116^ 
pTahr.,  or  bcUer  atill  at  130*  Fahr. 

What,  DOW,  are  the  means  for  detenuiuing  the  tenipentnrc  ii 

which  theae  vapora  appear,  and  thns  for  deciding  apon  tho  eafely  i:t 

danger  of  an  oil  ?    It  Ecems  at  first  tbongbt  a  simple  and  certain  mt- 

I  ter.     l^t  a  Itttic  oil  in  a  cap  and  saspend  a  thvnnumcicr  in  it ;  wann 

Fit  slowly,  and,  us  tb«  teropcrnturo  riace  from  degrvc  to  dcgri-c,  paa  a 

ligfalud  match  juat  above  it«  surface    Preaentlj'  the  match  will  cum 

a  tinv  explosion.     This  indicatea  that  the  dangerous  vapon  ate  t^ 

pearing,  and  the  thermoinetcr  now  girea  the  eo-caUe4  fiathinffiMirS 

tof  this  oil.    Oo  OD  beatinj;  and  tpfeting  as  before,  nsd  at  la«t  the  oil 

r  will  talco  firo  and  continue  burning  \>y  it«clf.     Tbc  mercury  is  now  at 

the  humin^-point.     But  repeat  the  expcrimeut  with  fresh  samplea  c( 

Lthe  same  oil,  and  you  will  find  that  a  iriiliiig  variation  in  ibe  couditka 

rvin  alter  tbe  Bashing-point  to  a  wonderful  extent.     'I'be  qaaotitj  ef 

oil  Dsed  for  the  teat>  tbe  nw  of  heating,  and  tbc  range  of  tctRjicralan 

through  which  tlw  oil  is  licatcti,  the  diactanco  above  tb«  aurface  at  wUck 

the  match  passet— «aob  and  all  have  a  marked  influence  on  tbe  detcr- 

kcunaiioD. 

r       The  himmff-poiM—ovJtre-tmt,  as  it  is  often  mialcadingly  called— 

ia  of  tittle  value  ;  for  not  only  docs  tt  ulway*  Ho  above  tbe  Baatuag- 

Ljioint — which  ia  tbe  rtaS  danger-point — but  it  hears  no  dmple  ralatioa 

Pto  the  latter,  so  that  its  determination  gives  really  no  clew  to  tbe  tcai- 

peratare  at  which  the  oil  becomes  onsafe. 
,        The  nnreliahility  of  this  simple  method  of  testing  and  U>o  in- 
nortAnce  of  tbe  problem  bsvo  called  forth  numerous  suggestions  fa 
I  improve  ni  en  t.     Within  the  la*t  fifteen  years  no  fewer  than  twenty-fire 
t  diftereni  insiramenta  have  been  proposed,  ])reaenting  as  many  more  nr 
l»>  widely  modified  forms  of  the  simple  cup-tcstcr  indicated  ah«K 
The  most  cwsential  Tuiations  are  (I)  in  the  siae  and  form  of  the  oil- 
bolder  or  cop,  which  in  some  apparatus  u  open,  in  othen  partly  t 
LvhoUy  ekieed  ;  (3)  in  tbe  dimensioDs  of  tbe  water-batb — which  ia  in- 
Irariably  employed  in  all  as  the  best  meana  for  communicating  a  i^ 
ntid  unifonu  increase  of  tomperaturo  to  the  oil ;  (3)  In  the  meanc  naf^ 
for  if^iting  the  vapor — a  boniing  mat<-h,  waxi-d  thread,  vmall  gaa-jd, 
electric  spark,  or  little  oil-lamp  standing  on  the  cover  uf  the  oit-«p 
being  the  chief  device*  for  this  piirpoae. 

But,  Dotwitbstandiag  all  the  ingonnlty  dtaplayed,  and  tbe  eloboraU 
attd  costly  appiaratas  to  which  it  has  In  some  instances  given  birth,  n 
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find  Englcr  aod  Ilaags,*  at  the  cIom  of  n  careful  invciugatinn  into  tbo 
reliability  of  pctroloam-Uistcrii,  in  which  all  tlic  more  promising  mcth. 
od^  vcrc  liborioasly  viunincd  and  compared,  laying  down  the5«  gen- 
eral prineiplco,  which  ai«  to  be  obaerred  in  tbe  comtraction  and  use 
of  tbix  claM  of  testers  : 

1.  The  quantity  of  oil  must  bo  tbo  eamc  in  all  cxpcrimonts. — In 
the  Siybolt  tester,  for  iDsCanco,  wliich  wa4  adopttid  in  1670  by  the 
Now  York  Prodoca  Kxchango  {chiefly,  howerer,  for  the  purpose  of 
dctcmiining  the  buming-jMint),  variations  of  one  roilUmetre,  or  about 
uni!  twenty-fifth  of  an  inob,  in  the  height  of  the  o>),  cause  diSereoces 
i^^  some  di^[Teca  in  the  flashing-point. 
^B   S.  The  oil  must  be  heated  slowly  and  unifomily. 
1^   3.  The  tcmporature  of  the  oil  at  the  bcgioning  of  tlic  test  ina»t  te 
at  least  16"  F»hr.  (10"  C.)  below  iia  flash  ing-poiui  (which  is  approxi- 
mately determined  by  a  preliminary  tost).     Ileoce,  a  low-grade  oil, 
wbicb  flashes  not  far  from  the  air  temperatoie,  most  be  cooled  down 
before  an  accnrato  determination  can  be  made. 

4,  The  size  and  intensity  of  the  lt.-imo  or  vpark  a^d  to  pnnducc  tbe 
flash  mual  remain  unchanged  in  all  leurU,  lucreaae  in  sixe  or  iiiK-QHity 
lowers  the  flashing-point. 

6.  Tbe  distance  of  the  flash-flame  or  spark  from  the  surface  of  tbe 
oQ  must  be  tbe  same  in  all  tests.  The  fl.isbing-point  h  lowered  by 
deereasing  thia  distance.  Care  must  be  takcJi  thnt  tliin  dtMtitnco  is  not 
so  small  that  a  local  evolution  of  vapor  from  tht!  durface  oecura. 

6.  The  time  during  which  the  flame  or  »park  acts  mnat  be  reduced 
to  a  minimum,  increase  in  the  time  causing  a  sensible  lowering  of  tbe 
flsahing- point, 

T.'On  aecoant  of  the  practical  purpose  for  which  the  testa  are 
made,  the  conditions  under  which  the  vapor  in  formed  in  the  tester 
should  eorrc)>pond  as  closely  as  potuihle  to  those  which  determine  its 
formation  and  explowon  in  lamps,  etc. 

Comment  upon  mclhoda  which  depend  for  tmMworthy  results 
upon  such  a  formidable  array  of  eonditiona  is  hardly  necessary  ;  the 
beat  apparatus  must  be  electrical  and  costly,  and  even  then  unreti:\l)le 
except  in  the  b.ind«  of  an  expert.  We  are  not  surprised  to  find  Mr. 
A.  II.  Elliott,  in  bi»  report  of  a  similar  investigation  ordered  by  the 
New  York  State  Boanl  of  ITcatth,  giving  iw  his  general  conclusion  : 
"  Of  all  the  apparatus  vxarniiicd,  not  one  can  bo  called  perfectly 
satisfactory.  ...  Of  the  electric  testers  it  may  bo  stated,  that  any 
advantage  obtained  from  the  use  of  electricity  is  more  than  orer- 
romo  by  the  trouble  neccmary  to  maintain  the  galvanic  battery  and 
induct  ion -coil."  But,  even  if  tb<^  performance  of  some  of  tbc«e  in- 
stmmenU  is  such  aa  to  yield  concordant  results,  when  all  the  precau* 
tions  are  earefally  heeded,  these  results  can  have  only  a  rtlatiee  sig- 
niflcance,  and  agreement  of  different  testers  can  only  be  secured  by 

m  *  "Znitocbrift  tit  snal.  Chcm^"  ix,  1. 
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iwlectiiig  one  wiUi  iu  nuuupulclion  as  xa  arltilntry  standard,  aud  sdcf^ 

ing  cDHditions  in  the  othen  wbiob  alial)  give  cofTPspondinf;  ranlk 

'  Nor  can  it  be  affirmed  that  all  the  oooditioiu  under  whicli  czfJodoi 

in  Jampe  arc  liable  to  occur  are  provided  for  in  u\y  tingle  inrtmimirt 


TU.  l^^ta  ftlTSOLT  Tr*TDL 

of  this  claas.  The  oil-re«ervoire  of  oar  lamps  dilTvr  mach  in  lin  ud 
abape,  and  hence  bavo  differt-iit  ea|Micitiiii.  Morouvvr,  the  qiuuitily  of 
oil,  its  surface,  and  tlic  iiniuuiit  of  air  in  iko  rosc-rvoir  iritb  wtiicli  ib> 

'  vapor  ininglce,  arc  coaslantly  cbangiug  while  the  lamp  ia  in  nae  sail 
(be  danger  greatesL  Again,  it  is  not  alone  io  quietly  bnruing  lanif* 
that  accidents  oocur.    Probably  half  are  due  to  upsetting  or  breaking, 

[and  tbtt  oil,  which  would  Imvc  been  safe  oihrrwiM-,  gives  ri«e  lou- 
ploeioD  or  flawcfl  under  thcae  more  dangcrooa  circuuatancvf. 

If  it  a  important  to  test  the  oil,  it  certainly  is  wise  to  employ,  if 
possible,  B  test  which  shall  iodicate  the  lowest  temperature  at  whtdit 
Mndt^  antf  evndition*,  inflammable  rapon  can  be  i*voIvL>d,  and  nnLW 

Ltrnst  to  a  nielho<l  which  merely  proves  an  oil  safe  under  cenato  arbi- 

Fteary  conditions. 

Sesides  tbeM  instrumenu  which  aim  at  s  direct  detcrmioation  ti 
the  temperature  at  which  an  oil  becomes  dangerous,  others  bare  bet* 
proposed  in  which  the  character  of  the  oil  in  le*lvd  in  au  indinet 
manner,  by  finding  the  elastic  force  or  tension  of  ilit  vapor  at  a  RinD 
temperatnrp.  The  tension  is  measured  by  tlie  height  of  the  oolama 
of  water  which  it  sttstains.     By  coiu|>aiing  the  tension  which  any  oil 

igivea  in  this  apparatus  with  that  of  ttome  keriMene  which  has  boen  »- 

blected  as  a  standard,  the  ([uality  of  the  former  is  ascertained — a  blgte 
tension  indicating  a  more  dangerous  tuL    It  Is  plain  thnt  the  reliaUl' 
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Hjr  of  this  inolbwl  <lop«ii<l>  upon  the  oaaumplion  that  •  dofiolta  re- 
UttoD  nKiiu  lM:twfpn  vaiHtr-toniiion  and  flashing  •  point  in  all  Icero- 
•enn.  It  fi^,  howcvvr.  bocD  Hliown  in  tbo  moat  conclusive  maniier, 
tliat  tbU  i»  not  tlie  oaae.*  Four  differont  oila,  whkh  all  had  a  flaah- 
ing-poinl  of  28'5*  to  SB'S'  (,".,  m  dvUmiini^l  l>y  odo  of  tlio  moM 
tniitworrby  of  the  testers  before  deiterihcil,  wcro  founil  to  giv«,  at 
88*  C,  va]>or-tCBBiot)M  of  75,  104,  U8,  and  168  mJUImetres  (of  water) ; 
tnd,  at  40*  C,  teDHiona  of  136,  149,  lOS,  and  201  millimetre*.  Fur- 
ther, Mven  different  kerosenes  ^ve,  when  tested  by  the  two  inelh< 
oda,  tbe  following  nculu : 


on. 

1. 

>. 

3. 

«. 

1. 

fl. 

7. 

fktlilng-lHint. . . . 
kkHlim  tt  S9*  C 

as*  a 
SSmm. 

SB'C. 

IVOmm. 

»'0. 
201iDin. 

3B*0. 
7SmiB. 

80*  C. 
Iflean. 

44*  a 

13mm. 

4«*a 

taim. 

It  thna  appears  Ibat  the  resolls  obtained  by  the  measurement  of  the 
npor-tenaion  are  quite  worthless  aa  indications  of  the  dangerous  cbar- 
Kt«r  of  kerosene,  nnd  tbo  method  niaiit  be  regarded  as  far  less  reliable 
than  even  the  imperfect  ways  of  testing  which  have  been  already  dis- 
cussed. 

The  nncortainti«of  the  foregoing  methods  arc  entirely  avoided 
by  a  <Ii*tiUiition  te*t,  which  also  enables  one  to  decide  the  tjuality  of 
the  oil  as  an  illnminating  material,  and  thus  gives  the  fnltest  informa- 
tion in  reganl  to  its  nature.f  The  oil  is  separated  by  the  distillation 
u>to  thrco  fractions  :  a  light  oil  distilling  below  150°  C. ;  illuminating 
oil  coming  over  between  ISO'  and  270'  C.  ;  and  a  heavy  oil  which 
botia  above  370''  C.  Tbe  first  fractional  distillate  represents  the  dan- 
gerotia  constitnents,  and  sliotild  not  exceed,  according  to  Bielatein,  five 
per  cent  of  the  whole.  Tbo  heavy  oil  affects  the  freedom  with  which 
the  kerosene  bnnis  in  a  lamp,  and,  in  AmericAn  kerosene,  should  not 
form  more  than  fifte<-n  per  cent  of  the  oil.  Tlie  operation  mnat  bo 
soodncted  with  care,  in  a  flask  provided  with  a  dephlegmator,  nnd  th« 
fraction*,  as  well  as  tbe  original  sample,  must  he  weighed.  These  cir- 
ciim't.inces  are  likely  to  prevent  the  general  adoption  of  a  method 
which  ts  otherwise  so  simple  and  satisfactory,  and  kerosene  will  prob- 
aUy  be  tested  in  the  fntnre,  as  now,  by  the  determination  of  iU  flaah* 
(ng-point. 

In  1879  Tletor  Ueycr^  suggestcxl  a  principle  by  which  the  mini- 
nnm,  or,  as  bo  called  it, "  true  or  absolute  "  flashing- point,  coald  bo  de* 
teimined.  It  is  to  taturau  air  teith  oil-vapor  at  the  test-tcmpcrature. 
Hit  method  is  simply  tliis  :  A  glass  cylinder  of  about  200  c.  c.  capacity 
is  partly  filled  with  oil,  stoppered  with  a  cork  through  which  n  thor- 

•  Bngkr  ua  IImm,  ht.  elL  f  "  ZatUohrift  fur  ual.  Chca^"  xdi,  StS. 
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motneter  paEsee,  and  heated  by  plunging  into  wann  wat«r  ;  wbeo  tte 
j  temp^raltirc  U  rraclu-d  at  wbich  the  tcM  is  tu  b«  mailu,  the  cyliDder  ii 
[lirukly  Hlukvn,  tliL*  otopiK-r  remoircd,  aod  a  small  0amu  introdand. 
[FUwhing-poiuta  obtained  by  tbia  plan  are  considerably  lowvr  itaa 
[ihoM  given  by  the  methods  wbicb  have  bran  disoassed,  and.  an  found, 
rmoreover,  to  bo  largely  independent  of  tlic  conditions  so  essential  to 
■VAeess  in  tbo  latter. 

Haass  *  hiu  denoribed  on  elaborate  and  elerer  apparatus  bwnd  on 
tli«  •ani«  prindple,  and  differing  csaentially  from  TAeyet"*  only  in  Ha 
subtttitution  of  an  electric  spark,  at  a  fixed  distance  from  the  siirCsce 
of  the  oil,  for  tbe  flame  wbioh  the  latter  employed.  In  both  of  ibcfs 
methods  the  flashing-point  depends  upon  the  time  allowed  between  tb( 
ahaking  and  testing,  Ifaan  recommending  an  inlcrral  of  one  minala 
t  after  the  babble*  hare  dUappcarod  from  the  sarfwie  of  the  ml,  b 
onlor  to  permit  tbe  snapcnded  oil- port ic-Ie^  to  settle.  Thr  ithalung^ 
wbicb  must  be  repeated  from  degree  to  degree,  is  a  trooblosomK  fctt- 
nro  of  thc«o  methods,  and,  though  Meyer's  apparatus  is  certainty  aiBh 
pie  and  inciprnsiTo  onongh,  that  of  Haass  is  difliouH  of  coDstnidioa, 
electrical,  and  costly.  The  general  prin«ple  of  these  methods  is,  how- 
ever, without  question  the  corrcrt  one  for  obtaining  a  minimam  {aod 
approximately  "  absolute  ")  flash ing-po in t,  and  it  is  to  L.  LJcbcrmasn  f 
'  that  we  owe  the  suggestion  of  an  ingenious  and  sueoestful  plan  fof 


Fhi.  t— LisHnouni^  T»nn. 

aroiding  the  difficulties  mentioned  above.  In  Lichermami'*  DH-ibod 
the  satunition  of  air  with  vapor  is  accomplished  by  forcing  an  ai^ 
current  through  tbe  oil  as  it  is  warmed  from  degrco  (o  decree  ;  W 
th«  test  made  by  bringing  a  small  Bame  to  the  mouth  of  the  oil-holdff 
at  the  ttamo  instant. 

It  has,  however,  hem  shown  tbat  the  intermittent  current  of  sir 
which  is  recommended  gives  somewhat  irregular  results,  and  thai  mnTB 
concordant  flash  tog -point*  arc  obtained  bj  letting  a  oontinnoos  cumrt 
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rvn  through  ihe  oil  for  at  least  one  minute  before  the  flub  occun.  It 
RMiy  pcrbftps  seem,  at  first  thoufjbt,  that  a  cootinnoaa  ourrent  of  air 
vould  dilute  the  vapor  to  each  an  extent  that  the  flashing-point  must 
be  materially  rused,  and  that  this  effect  muit  be  more  marked  as  the 
velocity  of  the  current  is  incwawwd.  Tliis  is,  however,  not  the  flft»e. 
On  the  eontraiy.  while  a  »low,  continuoaa  currant  raiacfl  the  flashing' 
p«nt  appraciablj,  a  safficiently  rapid  one  gives  nearly  the  same  results 
•I  the  intermittent  method  ;  nor  does  any  further  inerease  in  the  ve- 
locity alter  the  flaabing-point  to  a  Eensiblc  extent.  It  has  indeed  boeo 
foBDd  that  a  tarjfe  dilution  of  kerosene-vapor  with  air  is  DMeaury  to 
furnish  the  conditions  for  the  most  violent  cxplovion  ;  and  these  con- 
ditions arc  also  those  for  tlio  readiest  flanh  by  this  method  of  testing, 
llie  most  explosive  mixture,  aecording  to  Cbandler,  is  formed  by  nine 
parts  of  air  to  one  of  vapor.  The  paasage  of  a  large  quantity  of  air 
through  the  oil  tends,  of  coaree,  to  make  the  flasbing-point  higher,  by 
Mrrying  away  with  it  the  more  volatile  portions  which  determine  the 
lMb,and  ihiit  effect  Is  greater  when  the  quantity  of  oil  is  small  and  the 
aii-enrrent  long  continued.  It  is,  consequently,  necessary  in  the  em- 
ployment of  this  method  to  know  the  minimum  quantity  of  oil  and  the 
naximtim  duration  of  air-current  which  will  permit  conconlanl  results. 
Ilese  limits  have  been  ascertained  in  a  recent  investigation,*  the 
ranlts  or  which  are  given  a  little  further  on. 

A  tester  of  still  simpler  eon  struct  ion  than  that  of  Liehermano  has  also 
been  proposed.f  It  consists,  as  shown  in  the  cut,  of  a  glass  cylinder, 
dosed  at  one  end  by  a  cork,  through  which 
1  noall  bent  tube,  </,  e,  b,  passes.  Just  with- 
in the  cork  the  end  of  this  tube  contracts  to 
ttn^  orifice.  The  other  end  of  the  tube 
eooiicets  with  a  sma])  bellows,  or  other  sonroe 
of  digbtly  compressed  air,  tlic  How  of  wUcb 
cu  be  regulated  by  the  pincli-cock  e. 

Experiments  made  with  eylinders  of  dif- 
ferent dimensions  have  shown  that  the  beitt 
Malta  are  obtained  when  the  diameter  is 
between  35  and  4  c.  va.  The  length  (if  only 
{rest  enough  to  allow  at  least  the  minimum 
^wntity  of  oil  to  be  u«ed)  makes  no  differ- 
(•et^  Cylinders  of  the  same  diameter  but 
«f  different  lengths,  when  filled  with  oil  t4 
wHbin  the  same  distance  from  the  top,  all  give  the  same  flasbEng-poInt. 
Cbinge  in  length  in  snch  cases  is  simply  equivalent  to  change  in  the 
quantity  of  oil  employed  tn  the  test,  and  it  has  been  proved  that  the 
i|iuatity  of  oil  does  not  affect  the  determination  wbcn  it  is  above  a  cer- 
tain miniminn. 

•  ■■  AMriesB  CbMilnl  Jounut,"  «!,  Xo  I. 
f  IbM ,  Ir,  V«.  «,  tes.  utd  "  B«r.  d.  Daalsohn  ohcm.  QeadL,"  sr,  US6. 
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Tb«  dUtaooe  of  the  oil,  or  nttb«r  of  the  foam  into  wbiob  tii«  *a- 

biaoo  is  broken  by  tbo  air-oamnt,  from  tb«  top  of  the  cylinder,  bov- 

r«Ter,  rnakt*  »  coniiidvnible  diffrrcnov  iii  tb«  rMult»— tbo  flasbing-poiol 

falling  a*  tbiii  diatanoo  ia  dccrMMtd,  until  *t  aboot  5  to  6  c  n.  il 

rcaultM  a  mininiuin. 

TheM)  coDsideratiouR  luad  to  the  following  Btat«mcuu  and  dine- 
I  tioM  for  tbe  uae  of  ibis  method  : 

1.  Tho  oil-cylinder  abould  have  a  diameter  of  ^'C  lo  4  c.  m.   It 

I  may  be  of  any  convenient  length,  provided  it  botds,  wben  filled,  f«r 

tbe  test  not  loss  than  fiO  c  o,  of  oil.     With  a  diameter  of  2'fi  c.  dl, 

the  lojiglh  tdionld  bo  at  lonct  16  c.  m.  ;  with  a  diameter  of  3  &  a, 

the  least  length  abould  be  13  o.  m.      A  good  t^stirr  may  be  atiAt 

from  the  cbimney  of  a  student-lamp,  by  cutting  off  the  lomr  pan. 

a  little  above  tbe  contraction.     {Glau  is  easily  cut  by  filing  a  d«ep 

notch  at  one  point,  and  letting  a  little  gaa-flame  play  slowly  beak 

and  forth  acroxi  it  in  the  line  of  tbe  proposed  section,  until  a  oick 

springs  quite  tbroitgb  the  glass ;  this  crack  can  then  be  led  in  say 

'  diwired  directioii  by  konpiog  tbe  liltlo  flanic  juitt  ahead  of  it  on  lb> 

'glass.)      Tbe  wbole    chimney  may  alno   kctvc  as  an  oil-cytindur  b; 

corking  the  large  end.    Tbe  irregularity  of  abape  at  the  bottom  daw 

not  allcol  the  reeulta ;  but  tbe  length  makes  it  rather  inconrenisBt  by 

requiring  a  correspondingly  deep  water-bath. 

3.  The  cylinder  is  tilled  with  oil  to  a  point  such  that,  wbcn  tbe 
air-curreDt  is  running,  tbo  top  of  the  fo:tm  is  4  or  6  c.  ra.  bvlov  tiie 
month. 

S.  The  oil  b  heated  by  means  of  a  water-bath,  into  which  tlx 
cylinder  is  plunged  to  the  level  of  tbe  oil.    The  temperature  of  tbs 
\  oil  should  not  rise  faster  than  two  degrees  a  minute. 

4.  Air  is  forced  through  tlic  oil  with  such  velontty  that  about  (tod 
not  less  titan)  1  c.  m.  fosin  is  maintained  on  the  surface,  and  a  flaib- 
jet  brought  to  tbo  mouth  of  the  cylinder  every  half  degree,  or  uflencr 
in  tbe  ricinity  of  ibc  fiasbing-point.  The  approach  of  the  flashing- 
point  is  announced  by  tbe  appearance  of  a  faint  blue  halo  of  bnnibg 
vapor  around  tbe  flash-jet ;  this  finally  detadies  tUcIf  and  runs  do«& 
to  tbe  i^iirfaco  of  titc  oil,  and  tbo  reading  of  the  thi^m)otuet«r  at  tlii* 

Llnstant  gives  a  trial  flB«lung-)>oint,  wbiob  maybe  a  little  too  higb  If 
'  the  air^urreui  baa  been  running  too  long,  or  not  long  enough. 

Tbe  teat  is  now  repeated  with  a  fresh  sample  of  the  oil,  and  ths 
air-current  started  in  fnll  strength  not  less  than  one  nor  more  thu 
three  or  four  minutes  before  tlio  flash  occurs.  It  is  a  good  plan,  bow* 
ever,  to  let  a  very  slow  carrcat  of  air  bubble  throngb  th«  oil  from  tk 
time  that  tbe  tester  is  put  in  the  water-bath,  so  as  to  seeure  regnlarilj 
\  la  tbe  beating  of  the  oil. 

A  very  good  flash-jet  is  a  little  gas-flame  from  the  tip  of  \  bleiT' 
pipe,  or  glass  tnbc  drawn  out  to  a  point. 
The  adrantagca  of  Uiia  method  are : 
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1.  Simplicitjr  of  Apparatus.  It  can  be  nude  In  ft  few  momenta  \ij 
koy  an«  wbo  ca,n  b«Dd  a  gla.<i!i  tube. 

•2.  Simplicity  of  mauipulation.  A  mannfacturer,  naked  to  trj"  it, 
obtained  concordant  and  acc<irat«  results  at  th(>  first  trial. 

9l  Trust  worth  in  MS  of  Iho  rcstiltJ>,  which  itrc  indirpcndcnt  of  arbitrary 
conditions,  and  have  a  significance  wholly  wanting  in  molbods  bn»cd 
upon  other  principle.     The  (biihing- point  dvti^rminml  is  the  l-ytctM. 

Thr  towput  R.-iNbtng- point  for  illuminating  oils  in  New  York  is 
fixed  hy  law  at  100'  Fahr.,  and  this  is  as  determined  by  a  modification 
of  tho  SVisronwin  tester,  an  instrument  which  demands  all  tbe  precsa- 
(tans  HO  eniphatically  given  by  Englvr  and  Haass.  In  Massachusetta, 
method  and  flashing-point  arc  apparently  both  luft  to  the  wisdom  and 
discretion  of  tho  inspector. 

And  yet  wc  havo  won  that  1!6'  Fahr.  is  the  very  lowent  Sashing^ 
point  consistent  with  safety,  and  this  should  mean  the  minimtim  flaab* 
Ing-point  determined  by  some  fully  reliable  method.  Wo  mu.<it  not 
be  misled  in  this  matter  by  the  statement  that  our  best  kerosenes  are 
"ISO*  or  IGO*  test"  oils  ;  for  this  has  reference,  not  to  the  flsahlng' 
^tnt,  but  to  the  Grc-tc«t,  or  biiming-point,  which,  as  has  already  been 
•bown,  gireD  little  indication  of  ihe  character  of  an  oil.  Tho  best  oils 
•o1d^a«A  at  abont  100°  Fahr,  while  the  cheaper  grades  have  much 
lower  flashing-points — at  least  as  low  aa  85*  Fahr. 

We  need  not  be  surprised,  then,  at  the  numerons  aceidenta ;  tbey 
iriJI  not  dimininh  until  a  inwh  more  efficient  and  intelligent  system  of 
Intpection  is  enforced  than  now.  We  arc  far  too  much  inclined  to 
lake  our  risk,  eren  In  tbe  midst  of  constant  waminga  ;  we  leave  our 
ksroaene  to  tbe  ignorant  and  careless  handling  of  our  servantj* ;  we 
bay,  perhaps,  a  cheaper  grade  from  motives  of  economy,  only  to  find 
Ikat  tbe  oil  in  which  we  thoughtlessly  trusted  has  occasioned  loss  of 
ffoperty,  horrible  suffering,  or  even  death. 

As  long  as  unsafe  kerosene  in  offered  for  sale,  we  may  be  aore 
inrcliMeTa  will  be  found.  The  only  safe  way  is  to  banish  tho  dan- 
fBnw  ttuff  from  the  market. 


TUE  MORALITY  OF  HAPPINESS. 

Be  TIIOUAS  FOSTER. 


IT. — BIOUT  AHD  WKOHO. 


rita  aeientiflr  aApeot,  then,  as  indicated  by  procewtcs  of  evolatioa, 
Fondact  is  good  in  proportion  as  it  tendii  to  increjue  the  qnantlty 
U(l  tbe  fullness  of  life,  bad  in  proportion  as  it  exerts  a  contrary  inflo- 
Coaduct  may  tend  to  increase  life  in  its  fullness  directly  or 
Jy,  proximately  or  remotely ;  and  agun  conduct  may  in  one 
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upeol  incrcue,  wbii«  in  anoiber  aspect  it  may  ditnininb,  Uia  folW* 
and  qoantity  of  life  :  but  our  definition  of  |;oo<t  and  bad  conduci  a 
not  i^ected  by  snch  considerations.  Just  as  a  kaife  may  be  a  gooi 
IcDifc  for  cuttJDg  bread,  and  a  bad  knif«  for  catting  wood,  Just  m  i 

,  buaiocu  transaction  may  be  good  in  relation  to  somo  immediate  jm- 
poM,  yet  bad  when  remoter  effects  are  considered,  no  can  wo  tnl; 
apply  to  coodDot  tlie  terms  ffood  and  dad  in  reference  to  one  Kt  ol 
oonsidentioDa,  eren  ibongh  wc  may  baro  to  iuTert  the  terms  whm 
conduct  is  considered  in  rrfcronuo  to  another  set  of  cODsidnaduu 
But  alwayf,  in  'tis  tctcntifie  aopnil,  iionduct  is  (o  be  regarded  as  good 
where  it  increase*  life  or  tUe  falliivss  of  Ufe,  ami  bad  where  it  Lonli 
th«  contiary  way.  . 

When  we  aeparate  conduct  ethically  indifferent  from  coudvel  is 
its  Btriot  ethical  aspect,  it  is  convenient  U>  eabstitnte  for  thti  verii 

:  good  and  bad  tho  words  right  and  wronff.  But  the  change  is  sl^jfaur 
than  at  firet  sight  it  apptiars.  Indeed,  tho  more  carefully  the  questjoii 
of  rightneiut  or  wrongnn»— tlie  <|Ufntioii  of  dxttt/ — is  oonaidemd,  tht 
mom  tbgroughly  doe*  the  kind  of  conduct  judgod  to  be  momdly  id- 
different  merge  into  that  which  wc  regard  as  pratsewortby  or  cen- 
aorable. 

Taking  first  those  parts  of  conduct  which  relate  directly  to  Ibc 
qnantity  or  to  the  fullness  of  iodiridnal  hfe.  wo  1ind  that  while  lb« 
terms  good  and  bad  arc  freely  applied  to  tbem,  and  even  the  turm 
right  and  wrong,  they  are,  fur  the  most  part,  regarded  as  moral!; 
indifTvrcnt.  When  wc  say  you  oiigM  to  do  this  or  to  refrain  frcm 
that,  the  idea  of  duty  is  often  not  really  present,  so  long  as  the  act 
in  qveetion  relates  to  a  man's  own  life  or  its  fullness.  Even  wbea  we 
ON  wordt  of  praise  or  censure  in  rotation  to  such  acta,  they  do  not 
imply  that  a  moral  obligation  has  been  diNcharged  or  orglected.  Tl« 
reason  doubtless  a  that,  as  a  rule,  men  need  little  enoourag*mcnl  to 
look  after  tboae  parts  of  their  conduct  which  aSeot  tbeniaelvea  aad 
their  own  interests.  For  it  may  be  obeerred  that  where  it  u  ht«ly 
there  may  l>e  want  of  duo  caro  or  wisdom  in  such  matters,  then  ft 
find  distinct  exceptions  to  the  general  nile  jnrit  indicated.  So  [arts 
quantity  and  fuUoesA  of  life  are  concerned,  iliv  man  wbu  rrowcs  * 
crowded  thoroughfare  carelessly,  be  who  neglects  bis  bnsineaa,  and  be 
who  wears  insufficient  or  unsuitable  clothes  in  cold  and  wet  weather, 
act  with  as  little  propriety  in  their  adjustments  as  is  shown  by  the 
man  who  steadily  drinks  intoxicating  liquors.  But  while  none  proKh 
such  duties  AS  caution  in  street-crxMHing,  ]>rudi.'nce  and  energy  in  boii- 
nesa,  and  care  about  clothing,  at  least  as  duties  morally  obligatety, 
qait«  a  number  of  persons  preach  against  steady  and  heavy  drinbng 
M  gainst «  moral  offense.  The  Bible,  indeed,  does  not,  though  it  hw 
many  a  word  of  advice  against  wine-bibbing ;  yet  «tqq  id  the  Bihio 
wc  find  evidence  of  the  early  exiiitence  of  t<>t.al  abMaincD,  and  it  is  al- 
together unlikely  that  thoae  ancient  Blue-Rtbboniita  omitti-d  to  reoeg- 
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■ize  tiinfulneHa  in  all  irho  did  not  abare  tbeir  Tiewa  and  follow  tlwir 
nractioea.  Here  we  find  evidence  of  tho  Ia«-  of  moral  philosopfaf  that 
ft  system  of  ethics,  will)  recognition  of  moral  lightnoM  and  wroognesa^ 
only  begins  to  be  formed  where  tlte  be^  coadnct  (ito  far  m  follneu 
bf  life  \*  concerned)  runs  tbe  cbauce,  for  whateTcr  reason,  of  being 
■egleotcd,  and  inferior  conduct  followed.  In  this  case,  the  best  oon- 
■nct  ia  apt  to  bo  neglected  because  the  increased  fullness  of  life  to 
vliioh  it  conduces  \»  more  remote  than  tlic  trmporary  increase  of  life 
pillness  to  whieb  inferior  conduct  t«ndfl. 

Vet,  »pi>aktng  generally,  it  may  be  ftud  tliat,  as  Mr.  Herbert  Spencer 
pnts  it :  "Tbe  ethical  judgments  we  pass  on  self-regarding  acts  *re 
ordinarily  little  emphasized ;  partly  because  the  promptings  <^  tbe 
self-regarding  desires,  generally  atrong  enough,  do  not  need  moral 

^enforcement,  and  partly  becauae  tbe  prompting*  of  the  other  Mlf- 

^Btgarding  dctirea,  less  strong,  and  often  overridden,  do  need  moral 

^^Bf oroem  en  L" 

When  we  turn  to  the  life-regarding  actions  of  the  second  eUss, 
those  which  relate  to  the  rearing  of  offspring,  we  do  longer  find  the 
words  good  and  ImuI,  right  and  wrong,  used  with  doubtfnl  meaning. 
Here  the  qaestion  of  duty  li  clearly  recognizc<l.  The  condnot  of  p«l^ 
enU,  who,  by  neglecting  to  provide  for  their  cbildren'a  wants  in  in* 
fancy,  dimioiab  their  chances  of  full  and  active  life,  or  of  life  itself, 
is  called  bad  and  wrong  not  solely  or  chiefly  because  it  >«  not  favoi^ 
able  to  the  incrcaso  of  life,  but  as  open  to  moral  censure.  In  like 
manner,  men  blitmo  as  really  wrong,  not  merely  unwise  or  i II -m) justed, 
aocb  conduct  as  tends  to  make  tbe  pbysieal  and  mental  training  of 

^^liildren  imperfect  or  inadequate. 

^B  Stilt  clearer,  however,  is  the  use  of  the  words  right  and  wrong  as 
applied  to  conduct  by  which  men  inllucnce  in  rnrious  ways  tbe  lives 
of  their  fellowa.  Here  the  mljusttnents  snilahic  for  increasing  the  full- 
tWU  of  individual  life,  or  for  fo«tcring  the  lives  of  offspring  (alike  in 
quantity  and  fnllneas),  are  often  inconauitent  witli  the  corrcaponding 
adjustments  of  others.  The  development  by  evolution  of  conduct 
tending  to  the  advnneement  of  individual  lives  or  lives  of  offspring 

Krould  of  itself  tend  constantly  to  acts  inconsistent  with  the  well-being 
r  «ren  with  the  existence  of  others,  were  it  not  for  the  development 
also  brought  about,  aa  we  bave  seen,  l>y  proccsKt's  of  evolution)  of 
conduct  tending  to  the  increase  of  the  quantity  and  fullne«a  of  life 
in  tbe  community.     But  there  arises  a  constant  conflict  betweeu  tend- 
vnciMi  to  opiMMtitc  linos  of  conduct.     It  is  so  essential  for  the  wclfaro 
of  tbe  community  tliat  tendencies  to  advance  the  life  interests  of  acif 
and  children  should  bo  in  due  aubordlnntlon  (whidi  is  not  the  aame 
ling,  be  it  noticed,  as  complete  subordination)  to  tendencies  leading 
the  furtherance  of  the  fullness  of  life  in  others,  that  rules  of  con- 
trtwanl  others  than  self  or  children  have  to  be  emphatic  and  per- 
lory  \a  tone.     Henoe  it  is,  as  Mr.  Spencer  justly  remarks 
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words  good  imd  bid  liftve  come  to  be  epecUU}*  associatcd  wiUi  ttti 
which  (rftKpectively)  further  the  complete  Uriogof  othcn  otid  ub 
which  obttriiet  their  complete  liviiig;. 

We  approach  now  the  hMrt  of  the  matter.  We  have  eeeo  ho* 
ooodoct  has  born  cTnlvcd  !a  the  variotis  races  of  living  creatures,  fna 
the  lowot  to  man  the  highest.  We  have  learned  how  ctoeely  nliUil 
arc  mim's  ideas  of  good  and  bad  to  that  which  is  the  chief  end  of  lU 
oondoct— the  pTeaerratian  and  extension  of  life.  And  wc  hare  fonsd 
that  while  the  conception  of  rij^tncss  and  wroognesa  is  not  Toy 
narked  in  r^laticHi  to  oondnct  affecting  eclf-tifr,  it  becomes  clear  ud 
obvious  in  relation  to  conduct  affecting  the  life  of  nSeprinp,  and  ai- 
tains  its  greatest  deflniteneas  and  as  it  were  emphoaia  tn  ita  applicatioa 
to  conduct  affecting  tlic  Urea  of  others.  Where  the  rules  dcUrniioiBg 
right  and  wrong  in  regard  to  the  life  of  eclf,  of  offspring,  and  of  otb- 
en,  come  into  conflict,  as  tboy  must  until  social  relations  become  per- 
fect, the  right  in  regard  to  K«lf  mostlj  gives  way  to  right  in  regard  ta 
offspring,  and  both  osually  give  way  to  right  in  regard  Id  the  mt  of 
humankind.  But  in  Mr.  Spencer's  words  (I  quote  (hi-m  with  rmpha- 
eis,  becauec  ho  has  been  so  prcpoaterouslv  and  indeed  wicfcedlr  cbargwi 
with  teaching  a  very  different  doctrine)  *'  the  conduct  called  good  mti 
to  the  conduct  conceived  as  bost^  when  it  fulfills  all  three  dasas  of 
ends  at  ttie  nme  time.** 

But  now  the  vital  question  of  all  comet  before  as. 

We  conceive  as  good  or  bad  each  conduct  as  conduces  or  the  it- 
-rertc  to  life  and  tbo  fullness  of  life,  in  self  and  others.  But  is  conduct 
of  the  one  kind  really  good  or  conduct  of  the  other  kind  really  liadf 
Though  good  or  bad  with  reference  to  that  particular  end,  and  iboDf^i 
bold  to  be  right  or  wrong  because  that  end  is  actually  'm  view  araocg 
men,  may  not  conduct  be  differently  judged  when  the  nature  of  thst 
end  is  congidered  ?  In  other  words,  the  question  comes  before  ns.  Is  lif* 
worth  living?  Wo  need  not  take  cither  the  optimist  view,  aceoidisg 
to  which  life  is  very  good,  or  the  pessimist  view,  according  to  wUob 
it  is  very  )»ad.  But  each  one  of  us  from  his  exporienco  as  regards  hii 
own  life,  and  from  hta  observation  (often  moat  mialeading,  however) 
on  the  lives  of  others,  may  be  led  to  hold  that  on  the  whole  life  is 
good,  or  that  on  the  whole  it  is  bad.  Of  course,  in  the  very  theory  ef 
the  evolution  of  conduct^  or  rather  in  tbo  series  of  observed  fsrla 
demonKtrnting  tbo  evolution  of  conduct,  wc  see  that  life  and  the  fait- 
neaaof  life  arc  fought  for  throughout  naturo  as  if  they  wcm  good. 
In  the  bigbeat  race  the  love  of  life  in  self,  which  assumes  tliat  the  fif« 
of  others  also  is  good,  has  attained  iu  highest  ezpressioa.  "  Evrrt- 
tbing  that  a  man  has  he  will  give  for  his  life,"  is  a  rale  established 
rather  than  shaken  by  exceptinno  and  the  attention  directed  to  sack 
exceptions.  Yet  the  mere  fact  that  life  is  fought  for  by  aU,  and  thst 
the  struggle  for  life  has  been  so  potent  a  factor  in  the  development  of 
life,  does  not  in  itself  prove  life  to  be  an  actual  good.     I}eath  ctmMi^ 
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not  alone.  To  oreatnres  full  of  iifu  d«nth  camra  in  company  with 
pain  sod  suffering.  It  may  b«  ttwoe  which  move  a]l  living  crvaturcs  to 
auvggle  for  life,  and  not  mere  fear  of  death. 

Now,  to  the  qoestion.  Is  life  vonh  living?  it  wonld  bo  impoe- 
nble  to  give  an  answirr  tliat  would  euit  all.  I'robably  there  have  not 
beeo  two  human  l>i:ing8  Hincv  the  world  was  made  who,  could  they 
express  tlicir  preeitc  opinion  on  thin  point,  would  give  precisely  the 
BlUiio  answer.  Manr  whose  wholo  lives  havo  been  full  of  nnrrow  and 
trouble,  wbo  have  had  occasion  many  timeit  to  say  thai  man  wait  boni 
to  sorrow,  would  yet,  even  taking  survey  of  their  own  sad  lives,  say— 
life  ia  sweet.  That  many  whose  own  lives  have  been  bitter  enough, 
tbiuk  yel  that  life  is  sweet,  is  abown  by  this,  that  among  them  have 
been  found  tho»o  wbo  have  done  most  to  foster  the  lives  of  others. 
But  many  of  them  would  say  that  life  ia  sweet,  speaking  even  front 
tbeir  own  experience  of  lifo.  And  on  the  other  hand  many  who  arc 
held  by  thouc  around  theot  to  have  had  little  sorrow,  who  from  child- 
homl  to  old  ago  Iiarc  aoarce  ever  known  pain  or  suffering,  who  have 
bad  roor«  tbau  their  fill  of  the  pleasurei  of  life,  and  have  escaped  the 
Bsual  share  of  life's  affiictions,  would  speak  of  life  as  dnll  and  dreary 
if  not  bitter.  It  has  been  indeed  from  snch  men  that  the  doubting 
cry  has  come,  lit  life  worth  living?  Men  of  more  varied  cxpcrienco 
would  give  other  answers  to  that  vain  qnestion.  All  answers,  indeed, 
must  be  an  idle  as  the  question  itself.  Tec  most  men  would  give  the 
rer  which  says  most  for  the  pleasantness  of  life — that,  as  a  whole, 
is  neither  bitter  nor  sweet,  neither  sharp  nor  cloying,  but  that  it 
"has  all  the  charm  In  bitter-sweetness  found." 

We  arc  not  eonocmcd,  however,  to  inquire  what  is  the  true  anitwer 
to  tho  qnevtSon,  Is  life  worth  living  t  Though  It  is  clear  that  if  life  is 
not  worth  living  the  observed  action  of  evolution  has  been  unfortunate, 
and  the  resulting  laws  of  conduct  arc  a  mistake,  while  the  reverse 
most  be  held  if  on  tho  whole  life  is  well  worth  living,  yet,  so  far  as  otir 
aabjeot  of  inquiry  is  concerned,  it  matters  not  which  view  wo  take. 
That  which  is  common  to  both  views  is  all  we  have  to  consider.  The 
man  who  holds  that  life  is  worth  living,  so  think*  because  lie  believe* 
that  the  pleasures  of  life  on  the  whole  outweigh  its  pains  and  sorrows. 
Tbe  man  who  holds  that  life  is  not  worth  living  does  so  hecanae  he 
thinks  that  tho  pains  and  sorrows  of  life  outweigh  its  pleasures.  So 
much  is  true  independently  of  all  ideas  as  to  what  arc  the  real  plesu- 
ores  or  the  real  pains  of  life,  or  whether  life  brrc  Is  most  to  be  oon- 
Mdered  or  chiefly  a  future  lift;  with  pIcaHure*  or  pains  far  gnater  to 
tntenaity  and  in  duration  than  any  known  here. 

Where  or  what  the  chief  ple«snre8  or  pains  of  life  may  be,  when 

I  how  long  endured,  to  no  sort  affects  the  conclusion  that  life  is  to  be 

sidered  worth  living  or  the  reverse  according  as  happinna  outvies 

ry  or  misery  lutppiness,  and  lliat  ibcreforc  the  riKhlnciW  or  wrong- 

I  (rf  conduct  must  be  judged  not  by  its  direct  action  on  life  and  tl 
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(nllowB  of  life  but  by  iu  iDdtrect  influence  in  incrtnuing  or  dii 
tbo  toulity  of  liappincMi.    To  quote  aj^ain  the  words  of  Itie  grtftt  I 
er  wbo  t*  no  ofti.-n  niiii<iuut«d  and  to  much  mistindentood  ; 

"There  ia  do  eacape  from  the  admUvlon  (bat  in  caUtng  good  th 
oondact  which  snboerree  life,  and  bad  the  condui^t  wbi«h  bindostf 
dwtroya  it,  and  in  ao  implying  that  lifo  if  a  blcssiug  and  not  a  tvxm, 
we  are  iuevilably  a«iiertisg  that  ooodnct  la  good  or  bad  aocofdi^g  h 
ItA  total*  effects  are  jtleasuraUe  or  painful" — Knovk^t. 


THE  AURORA  BOREAUS. 


Bt  H.  AKTOmS  I>>  SAPOKTA. 

HOW  can  we  doKiribe,  how  can  an  arliat  p«jnt,  the  auron  bortalkF 
We  of  temperate  climat«8  are  not  strangers  to  tlie  phenomcoi; 
wo  know  something  of  tb«  arcs  and  radiating  streaks  of  vaiioi 
light  which  frcquttnlly  aiJom  our  norlbem  skies  ;  and  we  are 
ally  iwrmitlcd  to  wilneHS  exhibitions  in  which  the  whole  beaveiis 
with  thi-tr  marvelous  glow.  Yet  travelers  from  the  far  North  siy 
we  can  have  no  conc«ptton  of  the  wonderful  qilcndor  of  the  pbcuonir- 
na  as  witnessed  within  the  Polar  Circle,  and  that  noibiog  but  tbt 
actual  eight  can  convey  an  adc(|uatc  idea  of  it. 

Tiiv  anrara  borealis  was  well  known  to  tbo  ancients.  The  Gr«<b, 
diacoverUtg  graceful  Bymbots  in  everything,  thought  it  vas  tbo  gloiT 
of  the  Olympian  goda  boldiog  council  in  a  sky  iiluiuinated  for  llrf 
occasion.  The  Romans,  on  tb«  other  hand,  always  looking  far  nnlDckr 
omens,  were  in  dread  of  it.  Pliny,  following  Aristotle  and  Seiuc*, 
speak))  of  celestial  lircs  that  tinged  the  sky  with  a  blood-red,  of  bfsnu 
of  light,  of  openings  yawning  in  the  starry  vault,  of  fantastic  Ii|bu 
thai  changed  night  into  day  ;  and  be  took  care  not  to  omit  the  polii)- 
oal  events  ibat  aooompanied  such  manifestations,  without,  how«vfr, 
affirming  that  the  phenomena  wero  the  cause  of  tbo  catastrophe  Utft 
attended  or  followed  thorn. 

'  I  Imts  nniurfil  to  «mphMbft  iliU  «ord  (ihoo^  Iha  «niihad*  («  not  iwimhij  hi 
lbs  ocdluitilj  alMktiff),  (isipl;  b«ou*c  «o  atag  Wre  either  sctnllj  nUmuHnlool  lb 
Spancar'ii  njriif  \tvtt,  or  tine  hiT*  jifclcndrd  to  do  to.  Tbo  word  Empboilted  nalu*  A* 
ssjrlng  not  on);  inir,  tntl  (m  (I  iru  intcoded  («  be)  obdouiJj  \rat.  Ur.  Spfoen  I*  htf* 
potpOMlr  Matins  >  tnilin,  or  irtial  ad|^l  1«  b«  k  tndwL  Xo  mslttr  nYmt  •  nuii**i«o- 
frias  la  rtlltlou*  bbuois  maj  bt,  no  in>n«f  wliat  liii  rlim  u  l«  *  futnrr  luia  Ite  mj- 
log  kboTO  ^M«d  I*  sbMtntclj  true  Ii  b  trot  b  iiiibII  noUen  ss  ««ll  lu  in  ptaL  V; 
MtttMUog  tha  vord  "tot^,"  or  bj  trcMiag  Ibctajiiiig  aalhoi*^  foritu  *nnl"M>l'' 
III*  wert  "  ia»iici£ile  "  ndght  liotteMlj  be  inbatitulied,  iIm  siriBB  «xpif  n'l  ahai  Cnffb 
Cfmlcmptuouiiljr  csUcd  pig-philMopliTi  bW  Kpnicu'i  Mtiul  njiaK  ii  abanl  •)  r*e>di 
fRun|il|[-phfloMpkrHaa7t>MUii(«*U<ouUb«,  It  iaail«st«*  m  iililloaopbr  inon  in^ 
ngsfdfnl  of  kU  ih«n  the  ibMrtsI  ^oIhu,  laon  JdMIt  ud  tMBcflceetly  n^rdNI  ot  Mbn 
thaa  lbs  poTHt  altndsm. 
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troubled  sea*oni  in  autitiuitj  and  tbo  middle  ages,  in  tiin«g  of 
war,  famine,  or  cpidemio,  ibe  only  seutimeut  the  aururu  t'xoitvd  was 
tiiat  of  fear,  and  the  people  thought  thej  could  see  in  lli«  sky  riven 
of  blood,  arini«  cliubing,  and  infantry  and  cavalry  enga^ng  in  mya- 
t«riou3  combau.  Now,  except  among  a  few  superstitious  or  ouin- 
fonned  persona,  thfl  phcnuineiui  arc  witnessed  with  simple  curiosity 
bj  some,  with  iodiffcrcncu  by  others. 

A  thousand  years  after  Gregory  of  Tount,  who  garo  the  meteor 
tfaa  name  it  now  b«ara,  GaiiHeiidi  first  cxauined  it  with  a  iwicDtifio 
ej6,  and  definitively  baptiied  ii  on  the  12th  of  September,  1621.  The 
terms  "  polar  light "  and  "  oortbem  light,"  which  have  been  proposed 
by  irarious  physicists,  hare  never  prevailed  ;  the  bishop  and  the  pUi- 
loaopber  have  triumphed.  From  the  beginning  of  the  eighteenth  ccn- 
ttiry,  obtorvations  bocamo  moro  numerous,  and  theories  and  seientiGo 
discuAtioiu  began  to  appear.  The  subject  even  tempted  the  poeta.  To 
Bay  nothing  of  tboAbbi  Delille,  an  Italian  Jesuit,  Father  Nuceti,  sung 
the  aurora  in  Latin  verse.  Frarier,  in  1712,  first  witnessed  a  soutbcm 
aorora. 

It  is  aiSrmed  that  the  aurora  was  not  common  in  SeAndinavia 
and  Holland  previous  to  about  1716,  after  which  it  began  to  appear 
more  frequently.  Whether  this  be  k>  or  not,  the  attention  of  several 
Swedish,  Dutch,  and  French  iuvostigators  wm  fixed  upon  tt.  Celsius, 
the  designer  of  the  centigrade  thermometer,  remarked  the  curious  dia^ 
tractions  t«  which  G<Hnpass-needles  were  occasionally  subject,  without 
visible  caose  ;  studying  the  perturbations  more  closely,  he  had  no  diffi- 
culty in  Assuring  himself  (1741)  that  they  coincided  with  the  appear- 
ance of  tbo  aurora  borealLi.  ITjorter,  another  Swede,  made  the  eame 
observation  at  about  the  same  time 

Tbo  (juestiou  whether  auroras  are  of  cosmic  origin,  or  whether  they 
proceed  from  purely  terrestrial  influences,  which  still  provokes  dis- 
onnion,  has  from  the  beginning  divided  the  learned  into  two  parties. 
Usiian  maintained  the  extra-terrestrial  character  of  the  meteor,  while 
the  contrary  opinion  found  a  supporter  in  Musschcnbroek,  the  inventor 
of  Ibe  Leyden-jar. 

Muascbeubroek,  stiQ  evidently  under  the  influence  of  old  middle- 
age  prejudices,  gave  out  the  following  hypothesis  :  Xcar  both  poles, 
ud  at  a  liulo  distance  beneath  the  surface  of  the  globe,  are  immense 
rMervoln  of  phe«phorcscent  matter.  Whenever  a  fissore  U  formed 
■Mhing  to  them,  tiio  substances,  readily  volatile,  escape  and  illnmi- 
Bt«  the  atmosphere  with  tbdr  glow.  The  frequency  of  auroraa  in 
Hrticular  years  was  explained  by  supposing  a  nubterraneaii  cavern  to 
B|*e  been  opened.  When  the  pocket  WM  exhauitted,  the  phenomenon 
^pold  of  course  be  at  an  end  for  some  time.  So,  after  the  exhaustion 
Btbe  provisions  of  phosphorescent  stuff  accamnlated  in  a  particular 
Mgion.  the  meteors  would  necessarilr  cease  to  show  themselves,  not  to 
^MMT  Agwn  till  after  a  long  lime,  during  which  the  matter  wouj^^^ 
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cumulate  agAu).  It  was  thought  tltat  yean  of  <)ry  wstber  werv  y ttn 
of  nraxima  of  auroras,  and  it  socBivd  mtaral  to  Ruppo«o  that  moiitn 
would  liindTT  oxbatationa.    Extvnfive  effort*  werv  made,  witliotit  mf 

'  ceM,  by  Undying  tho  propcriic*  of  the  n>oontly  dUooTcrad  pheiiibt' 
nscent  Miboianccs,  to  dctrrmiRotlictiiituTv  of  the  *tuff  tlutt  thiM^M 
in  spaco.  PrevioDN  to  ihii,  an  cxpUnation  of  the  pbcnonnmoD  ItJ 
be«n  iinggest«d  hy  suppofiing  a  fermentation  of  groaa  exhalaliooB  fraa 
tho  earth's  surface  which  were  driven  toward  the  pole  and  iben 
took  fire. 

Quite  different  from  tbiH  waa  Mairan'a  thi-ory  ;  and  the  raiding  o( 
hit  book,  "Trait'^  ph^-Htciue  ct  hiatoriquc  d«  I'aurore  boH'^nlc"('*A 
Fliyirfea]  and  Hintorical  Treatise  on  the  Aurora  Borealk  "),  a'hteh  tp- 
pearcd  in  1733,  is  atill  indisppnsablc,  after  a  hundred  and  fifty  ytan, 
to  any  penon  wishing  to  study  the  meteor  to-day.  Rejection  ibt 
ideas  OQtIined  ahore,  and  another  curious  hypothesis,  that  tite  rayitf 
the  sun  were  reflected  from  the  polar  ice,  and  nent  hark  to  tlx;  otwrrw 
from  the  concare  nurface  of  the  upper  strata  of  tlie  atmoopfarre,  b« 
had  re«o<irse  to  the  zodiacal  light  which  had  been  obserred  by  Casrini 
Bomo  fifty  years  before.  While  some  explained  this  phenomenon  by 
supposing  a  ring  of  light  concentric  with  the  sun,  and  sDrroandii^k 
without  touching  it,  otlims  and  Mairan  among  the  number,  considmJ 
it  a  pralongatioR  of  the  nolar  atmosphere,  accumulated  chiefly  to  the 
plane  of  the  ecliptic  or  of  the  solar  equator,  and  extending  beyond  llw 
orbit  of  Venus.  Emanations  from  tho  sun,  or  rather  the  corona  (lot 
BiirroundB  it,  according  to  Mairan,  strike  our  atmoophere  and  illimi- 
aatc  o»r  globe.  Then,  most  we  suppose  t)ut  the  xodiaeal  light  sUnti 
of  itself  ?  That  is  not  noceamry.  nays  Sfairan.  A  cbenueal  combo*- 
lion,  an  esBcntially  luminous  pmcipitate,  multa  from  the  mixture  that 
takes  place  in  the  upper  regions  of  the  atmosphere.*  This  euppontioa 
is  hazardous,  and  Mairan  seenta  to  be  a  little  too  faat.  It  is,  ImwcTer. 
indispntablo  that  then,  as  now,  aorofas  were  more  frequent  in  Hank 
and  .September,  or  the  months  when  the  xodiaeat  light  i«  bri|;kU(L 
It  IK  aNo  worthy  of  remark  that  AngntrOm,  in  1887,  tad  Re«pi^ 
in  IST^  found  in  the  spectrum  of  the  Kodiaeal  light  a  green  xtf 
identical  with  a  line  of  the  same  color  obarsolcrinic  of  the  auiM 
borealis. 

I  Haimn  found  a  redoubtable  antagonist  in  the  celcbrate^l  n)alb^ 
tnatidan  Eiilcr,  who  did  not  admit  the  hypothesis  of  an  Immrnse  »ltf 
atmosphere,  and  belicTcd  only  in  tho  existence  of  a  ring.  Hp  inrcett^ 
in  explanation  of  the  meteor,  a  somewhat  obsctire  theory,  aecerdiDgW 
which  tho  nublile  and  rarefied  portions  of  the  air  were  driven  8«y 
from  the  surface  of  the  globe,  and  the  particles,  liaving  become  hni" 

I       *  Mairan  obi«rTM  ttwt,  the  MnlritngAl   fore*  bcio^  Icm  lomud  tbe  pola  tea  * 
'lln  oqiMtor,  tbo  pirU  uf  Ihe  glotir  ftt  the  tropica  will  repel  (he  (oroi^  UMttcr,  aal II aU 

•ocuiDutntc  townrd  ttio  high  Iailtii<3«g.     nence  (b«reiraib«  f«w  vxKm*  ciMpttaM 

frigid  ud  t«niM<raIe  iodm  ;  uid  tbii  U  tbo  oaM. 
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nouB  (he  doea  uot  saj-  hoir),  gave  rise,  at  Bome  disUnee  from  the  eortli, 
lo  llie  pbi^Domcos  of  the  aur«r4L* 

A  liu-gtt  libru-y  would  Imrdly  bo  nufficient  to  lioM  all  tho  inenioira 
tod  Doticoc  that  liave  been  publutbed  during  iho  jnat  sixty  years  on 
ibt  Kibjcct  of  tlu  aurora  borealia,  u>  say  Dothing  of  tb«  uainerona  trea- 
UtM  on  pbysius,  meteorology,  and  astronomy  which  have  devotod  one 
or  more  chapters  to  it.  Somo  authors  have  limited  tl»aiiiwlT««  to  tha 
simple  dcgcriptioD  of  what  thoy  tuvo  pcrx*eived,  or  to  a  mer«  cxposi- 
lion  of  tbi-ir  thiuricA,  n-hilo  others  havL-  done  more.  Alexander  vou 
Unjaboldt  has  drawn  in  hia  "Cosmoa"  an  excellent  oultJue  of  tbo 
id«aa  which  science  entertained  on  the  subject  in  bis  time  ;  aud  the 
"Popular  Astronomy"  of  ^Vrago  contains  raluablo  detailo,  wvll  classi- 
fied and  arranged,  on  tbn  same  question. 

About  1850,  M.  do  I^  Rire,  a  Oencrcsc  phyaicist,  endeavored  to 
found  a  definite  theory  of  the  aurora  borealis,  and  with  this  view  ar- 
lifioialljr  reproduced  the  phenomenon  with  considerable  success.  A 
prime  point,  which  ia  atill  far  removed  from  being  Hxed,  is  the  approxi* 
mate  height  of  the  meteor  above  the  ground.  Somttinuxt  two  ob- 
serrers,  in  the  neighborhood  of  a  thuusand  miles  apart,  will  affiim  tliat 
tbey  hare  aeen  the  same  aurora  at  the  samu  time  and  under  the  same 
Mpect ;  at  other  times,  the  phenomenon  ia  visible  only  within  a  radius 
of  a  few  leagues.  Aiairan,  basing  his  calculations  on  data  that  are  not 
without  value,  concluded  an  elevation  of  two  or  throe  hundred  leagues  ; 
Bnvais  proposetl  one  hundred  and  fifty  kilometres  as  a  mean  value. 
Other  authors  have  su])powd  that  the  highest  flashes  toar  to  an  eleva- 
tion of  eight  hundred  kilomelrea, 

M.  do  La  Hive  has  made  a  table  of  all  former  data,  and  repreeente 
that  the  aurora)  borcales,  very  low  in  reality,  hardly  pass  beyond  the 
lene  of  clonds^  ITioy  have  hccn  perccivod  (by  Parry)  projected  on 
the  flanks  of  mountains.  Contradictionjt  of  this  view  arc  also  not  want- 
ing. In  support  of  his  o)>inion  that  the  meteor  ia  low  in  height,  iA.  de 
La  Rive  cites  the  well-established  cases  in  which  sounds  have  been 
beard  during  the  manifestations.  Sometimes  a  sulphurous  odor  baa 
been  (M-rcein-d.  The  crackling  m-cosioncd  sometimes  by  slow  electric 
disohargea  and  the  odor  of  electrified  oxygen  or  oxonu  are  i]uilo  aualo- 
gous.  ICxplorers  and  aiJrotiaute  have  protended,  according  to  AL  do  La 
Rive,  to  have  gone  through  the  aurora  or  through  the  misl  that  g^vcs 
rise  to  iL 

Arago  had  conceived  the  electric  nature  of  the  meteor,  and  assumed 
to  prmliot  Jta  appearance  by  consulting  the  compaaa.     Other  facts, 
proving  a  connection  between  auroras  and  magnetic  phenomena,  are 
Btmodant     Jessan,  in  1878,  sailing  on  the  Venus,  relates  that  during^ 
a  fine  aurora  all  the  compasses  of  the  vessel  were  disordered,  and  the7; 

"  la  ihii  Bvtti  EMda  uM  et  HswHa's  corpuiouUr  ibeotj  of  Uglit,  tlwi^b  b«  via  an 
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went  out  of  their  way.*    Under  similar  ctroumatanecs,  Matteacd  i* 

Lrierrcd  tlio  iron  of  the  Ttiacan  telegrapbie  ajiparatu  to  be  so  sUtm^ 

F  magm^tieed  that  the  entire  scrrioe  between  Floreooe  and  I^lsa  im 

inCoiTTipted.     In  the  United  States,  whea  the  like  coaditJona  are  fn- 

Tailing,  the  telegraphm  wortc  their  initnimentR  withont  the  balteriM. 

Tbebeaaliful  un-.s  of  light  which  arc  obccrrrd  in  the  polar  regiow 

hare  their  culminating  point  on  the  magnetic  meridian,  a«  tlie  verttctl 

plane  defined  hy  the  points  of  a  borixontal  magnetic  needle  i%  called 

Uravais  thought  theee  arcs,  or  the  circle*  of  which  they  form  part, 

kvere  oonoentTio  with  the  msgnetic  axis  of  the  globe,  or  with  tbi 

'•tnight  Une  uniting  the  two  magnetic  poles  and  passing  tbroajjh 

the  center  of  th«  earth.     The  arcs,  then,  do  not  coincide  with  thi 

Lgeographtcnl  parallels,  a  fact  which  the  earlier  ob<«rvers  had  alreailr 

■pcTCoivH,     The  magnetic  polo  b,  moreover,  not  immovable,  bill  iU 

f|)0!tition  may  vary  during  a  cenlmy  aeveral  degrcCK  in  longitade  or 

"iatilade. 

The  aurorm  borealea  certainly  appear  to  be  connected  with  a  p«- 
t  tieul.ir  condition  of  the  atmosphere,  and  M.  dc  La  Rire  finds  in  thit  a 
r  continnation  of  \n»  theory.  Nearly  alt  the  ohacrrors  agree  that  eirra- 
atrabu  clouds  accompany  or  precede  the  phenomena,  and  are  frequently 
seen  wilMn  tlie  dark  aegment.  Hardly  leai  invariable  Lt  iho  limnlla- 
neous  presence  in  the  air  of  boats  of  fine,  transparent,  tnicroscopic 
needles  of  ice,  that  favor  the  formation  of  lunar  halos  before  the  an- 
rora  it«vlf  breaks  out.  The  essential  points  of  M.  do  La  Uire's  theory 
are  that  the  earth  is  ebaigcd  with  negative  fluid,  and  the  same  ia  the 
case  with  the  strata  of  air  very  near  tfae  soil.  The  tipper  region  of 
the  atmosphere  are,  on  the  otber  band,  positively  dcotrified.  lliit 
double  fact,  the  r««ult  of  oertain  experiments,  is  not  denied  by  mf 
one.  Tbc  two  electricities  of  opposite  polarity,  accumulated  near  the 
tropics  in  enonnous  masses,  are  combined  at  the  poles,  where  the  air, 
InH  moixt,  in  a  better  conductor.  The  polar  discharges  produce  iocct- 
sant  calls  of  fluid,  if  wc  may  use  such  an  cxprcwion,  and  currents  of 
electricity  are  constantly  departing  from  the  equator  toward  the  po1#^ 
Lono  kind  traveling  through  the  rarefied  gases  of  the  upp«r  strata,  sail 
rtbe  otber  kind  through  the  ground.  It  is  from  the  pheaomenon  ot  re- 
composition,  favored  by  the  presence  of  infinitesimal  reaicles  of  air.  of 
imperceptible  snow  •crystals,  and  of  little  icy  needles,  that  proceeds  ths 
meteor  of  which  wc  are  trying  to  present  the  history. 

H.  de  La  Rive  satisfied  himself  of  the  aufficieaey  of  his  theory  by 

an  experiment.    Tobes  were  inserted  opposite  to  each  other  into  the 

aides  of  a  glass  bottle.    Tbe  air  within  the  bottle  was  exhausted  by 

btneans  of  one  of  the  tubes,  while  in  the  other  one  was  fixed  a  mdef 

(Iron  projecting  on  the  outside,  and  having  its  other  end  pncJooged  ta 

*  Kevcrtbclou,  M  th«  obatmr  li  <e(Uiin  the  dide  tvmtA  hj  die  anrem,  Its  acOia  <a 
Ike  needle  b  alinoM  noUilDg.    Thli  bet  hu  bcra  lUKloed  ooce  Iksn  dm*. 


THE  AURORA  BOREAITS. 


479 


k  middle  of  the  bottle.  The  iron  was  covered  with  sn  iDBalating 
rial,  except  at  the  end,  and  over  that  wiu  a  OpjKrr  ring,  connected 
rith  aD  electrical  machine,  llie  copper  was  then  charged  with  posi- 
ire  electrteitf,  and  the  iron,  haYing  been  put  in  coaimuoicatioa  witli 
bo  noil,  WS3  nesativeljr  el«ctTified  by  induction.  The  two  elcclricitJGs 
ombiiicd  in  tbe  nrcfied  atmosphere  of  the  bottle,  forming  a,  luminous 
heaf,  like  that  of  the  lights  in  the  Gciuler  tubes ;  but,  when  the  iron 
raa  magnetised,  a  corona  or  concentric  aurvolc,  whence  radiated  brill- 
knt  jets,  was  formed  around  its  free  end.  As  a  little  reflection  will 
bow,  the  iron  teprMcnted  the  earth  and  the  terrestrial  magnet ;  tlio- 
oppcr,  the  apper  atrata  of  air ;  and  tite  free  end  of  the  magnetized 
t>d,  the  polar  regions. 

The  fact  mentioned  by  Muran,  that  anroras  are  most  frc^jnently 
een  during  the  equinoctial  month*.  March  and  September,  is  easily 
xplaincd  on  M.  du  I-a  Rive'*  theory.  March  corresponda  with  a 
lariod  of  increasing  beat  in  the  tropical  part  of  the  northern  hcmi- 
phere,  while  September  coincides  with  the  time  when  fogs  are  con- 
lensed  from  vapors  near  the  pole.  In  the  one  ease,  an  excess  of 
Ivctncity  lk  dcvvlopol ;  in  the  otlier,  a  moro  ready  combination  of  the 
wo  fluids.  Perhaps  the  supitoaed  eleven-ycan  period,  corrcJtponding 
rith  the  snn-spot  period,  may  be  explained  in  a  nimilar  way.  Thero 
lay  alao  be  secular  variations  in  the  prevalenee  of  the  phenomenon,  ' 
at  too  little  time  has  passed  sine*  careful  observatioDs  have  been-^ 
lado  for  their  law  to  be  as  yet  apprehended. 

In  the  tut  monllu  of  1878,  M.  \ordeiultjOlil,  who  watt  wintering 
1  Berfaing  Strait,  remarked  on  clear  nights,  when  the  moonlight  waa 
ot  too  strong,  the  presence  of  .a  feebly  luminous  arc,  with  its  crest 
oward  tbe  north-northeast.  Regular  in  form  and  curvature,  this 
re  rest«d  on  a  Mgracnt  of  a  cirelo  which  was  itself  limite^l  by  the 
orison,  and  covered  about  W,  or  a  qtiartcr  of  the  horiiion.  It« 
)wcr  limit  vraa  quite  dearly  marked  on  the  dark  aegment,  probably 
y  contRUt,  bnt  its  outer  outline  was  less  disttDct,  and  it  was  hard  to 
leaaure  its  thickness  exaotly ;  but  that  was  estimated  at  about  Sve 
egreei.  The  light  of  the  arc  was  calm  and  uuiform,  without  any 
ppearance  of  rays,  bnt  dull  enough,  as  we  have  said,  and  displayed 
othing  comparable  to  the  draperies,  the  brilliant  flashes,  and  the 
treaks  of  the  Si^andinavian  auroras.  M.  Xordenskjuld  observed  it  from 
ay  to  day,  taking  notioc  of  all  the  special  features  he  could  remark, 
nd  came  to  the  following  conelutiioRS :  Above  the  surface  of  the 
irth,  at  a  distance  of  about  four  hundred  kilometres,  is  situated  a 
erroanent,  or  nearly  permanent,  luminous  corona,  which  encircles  the 
atire  globo  without  its  direction  coinciding  with  that  of  the  parallelii, 
yt  its  center  docs  not  correspond  with  the  north  pole,  but  with  th« 
la^atic  pole. 

So  our  globe  has,  by  this  theory,  a  ring  like  Saturn's,  hut  with 
Mne  diflercDCes.    The  ring  of  the  latter  planet  is  around  its  equator. 
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Our  riDg,  uioomparabtf  anuller,  covers  only  a  narraw  taa^  of  Uie  ]tkr 
egions,  thp  center  of  which  is  at  a  txnuiderable  digUnoe  tnn  tt» 
alv.  Till!  tiihml>it*nta  of  Sjiturn**  oqoator — if  tbero  are  any — louk  ^ 
upon  a  ribbon  very  widft  in  Ihc  T«rUc:aI  bnt  vtuy  muruw  in  ih*  bov 
aUl  directioD.  Oo  the  other  band,  an  observer  in  the  high  Ulit>te 
'  Asia  ta  Amerioa  eunds  Jd  the  preMOoe  of  a  corona  uf  little  tlmfe 
but  relatiretr  i>xt«nsIvo ;  tba;  Si,  tlie  derelopment  of  our  nn|  ■ 
rljr  paratl»)  to  the  part  of  Lbo  t«rreatria]  earfaoe  dominated  b;  ii, 
and  which  It  would  ovcrduulow  if  U  were  opaque. 

To  this  theory  tb«  objootion  nay  bo  offered,  that  no  one  bdn 

U.  Xur<U>n»kjuld  luu  remarked  lh<t  inotoor  in  qucntioD,  white  nti^' 

should  ha%'(!  done  so  if  it  ia  permanent.     An  obocrver  standing  aw 

the  auroral  polo  should  perceive  a  lamiooos  circle  completely  esTtk^ 

ing  tbo  horizoD.     31,  NordeoakjOld  ropltea  to  this  by  saying  tlal  tit 

ItiQUDOua  aro  Is  only  a  residuum  of  more  brilliant  and  wore  collate 

^beaomena ;  w«  can  hardly  bopu  to  sco  it  except  in  years  when  iin*^ 

ni  are  weak,  *a  years  of  minima,  of  which  the  year  1878-^  was  <«i 

ptoot  commonly  the  accessory  masks  the  principal,  much  in  tli«  aiM 

hray  that  we  can  not  see  the  foondations  of  a  bouse  while  ifai-  buildn; 

is  standing.    The  light  of  the  ring  is  so  weak  that  not  only  the  dsj 

and  tbo  twilight,  but  »imp1o  moonlight  makes  it  invisible.     If  tho  ri? 

is  charged  with  frast,  it  will  alt  disappear,  and  even  the  prcseaeaof 

Uoo  muob  vapor  in  the  air  extingniobea  it.    The  olmervcr  most,  thflti 

Pbe  favored  with  dry  and  cold  weather.     If  the  temperature  is  ahon 

tb«  freexing-point,  it  is  uselesa  to  look  for  the  corona,     llie  cossuof 

Norway,  moist  with  the  brevxcs  from  tbo  Gulf  Stream,  are  badty  silo- 

ated  Ut  give  views  of  it.     Nearly  all  uther  regions  whi-rc  it  could  fc* 

btierceived  are  dismal  solitudes.     In  the  second  place,  a  spectator  liia- 

^Bted  near  the  auroral  poles  would  see  nothing,  for  tbe  horizon  wooU 

bide  the  meteor  from  him  in  the  same  way  tlmt  a  Saturoian,  whs 

tjwver  loft  the  high  polar  r<^tons  of  bis  planet,  would  not  bo  awan  ^ 

rtko  cxistenoe  of  his  ring.     Our  observer,  leading  tlie  auroral  polc^  sod 

going  toward  ibe  magaotio  soulh,  would  finally  distingaish  in  tfasl 

direction  au  arc  gradually  rising  above  the  borisou.     An  entire  cird» 

of  considerable  width  is  dominated — that  is  the  word — by  iJie  cdioci, 

which  is  then  near  tbe  zenith  ;  but,  aitbough  tbe  meteor  may  be  i>canr 

tiiv  ground  at  that  point  than  anywhere  else,  it  ts  not  visible  there,  for 

it  is  too  thin  to  be  seen,  looking  at  it  vertioally.     Outside  of  this  lait«T 

Lsooe,  another  zone,  concentric  with  it,  enjoys  the  sii^t  of  the  arc,  now 

rrituated  obliqudy  in  the  direction  of  the  magnetic  nortli.     FurtW 

on,  the  arc,  graung  the  horiaon,  oeases  to  be  visible  ;  some  time  b^ 

fore  reaching  this  point,  in  fact,  it  is  bidden  by  the  mists  that  fjather 

in  the  horizon,  as  well  as  by  the  density  of  the  atmosphere  whldi  ih* 

L  visual  rays  have  to  traverse.     51-  Xordenakjald  would  not  bavelw" 

'able  to  sec  it  if  it  had  been  only  lialf  as  luminous. 

Tbe  meteor  is  relatively  stationary,  but  ia  not  rigorously  motioidM> 
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Ides  tbe  Blow  vamtiona  of  iU  radius  and  iU  thloleneu,  be*lde«  the 
filiations  which  displace  its  center  movements,  the  lawa  of  which  are 
worth  studying,  tbo  luminous  arc  riees,  fails,  and  fades  away  for  in- 
tervals of  eorac  hourn.  Its  light,  generally  Qniforro,  is  beight«Dcd  by 
"  knota  of  light  *"  that  play  front  one  end  to  Uio  other.  SomoUnuw  a 
Hx-ond  arc  is  formed  pantltul  lo  tlio  first ;  according  to  31.  Norden- 
■kjuld,  this  is  nearly  always  concentric  with  the  usual  arc  and  situalcd 
tbe  same  plane  with  it,  but  farther  from  tbe  surface  Sometimes, 
,  tbe  two  arcs  amalgamate,  and  a  vertically  flattened  aurora  rcsnlte. 
fot  lurely,  sapplemcntary  area  inta^ene,  and  frequently  luminona 
lya  play  bctwcvn  the  two  arcs  and  into  (he  undefined  exterior  space. 
,  now,  wu  imagine  tbe  |>benomcDa  growing  more  complicated  and 
ling  irregular,  with  the  arcs  rising  above  the  borixon  and  the 
ays  multiplying,  shooting  through  tbe  curves  in  such  a  way  aa  to 
laminate  the  vacant  space,  and  extending  themselves  out  toward  the 
letic  south  in  somewliat  oblique  directions,  we  have  tbe  common 
nrora  boroalis  pawutbly  explained.  Within  tlw  projection  of  th« 
Brona,  toward  tbe  magtiotio  pole,  is  a  xone  where  wc  may  observe 
I  auroras  in  a  southerly  direction,  and,  still  ii»irer  to  that  pole,  the 
Bor  only  larely  illnminalee  the  horizon.  A  few  travelers,  Dr. 
ityes,  for  example,  noticed  this  fact  some  time  ago.  Tbe  xone 
DO  auroras  embraces  a  circle  having  a  radius  of  about  eight  dc- 

Tbe  labors  of  H.  Lcnstrum,  in  I^pland,  are  of  particular  interest, 
cause  they  constitute  a  direct  and  definite  proof  of  the  electrical 
ature  of  tbo  aurora  borealis.  Thoy  go  further  than  those  of  H.  de 
Rive,  fur  the  Swcilisli  olwervcr,  instead  of  operating  in  his  lahora- 
Dry,  lias  succeeded  in  repruducirfg  (he  meteor  itself  in  Uie  open  air, 
has  compelled  it  to  manifest  itself,  as  Franklin  forced  the  light- 
ing to  come  down  from  the  sky,  so  that  be  could  examine  it  scien- 
li^y.  \\'e  must  not  forget,  furthermore,  that  it  is  a  very  men- 
[tos  thing  to  work  in  a  cold  of  twenty  degrees  below  zero,  willi  a 
ng  wind  blowing  and  tlio  frost  all  tbe  tlmn  clogging  tbe  apparatus, 
aving  to  be  constantly  on  ibe  watch,  and  enjoying  no  better  shelter 
a  charcoal- burner's  but. 
Not  MtisGed  with  provoking  artificial  auroras,  tbe  Finnish  cxpe- 
ion,  of  which  M.  Lenstr&m  was  a  part,  has  oollectod  a  number  of 
iportant  data  relative  to  the  free  manifestation  of  the  pbeoomenon. 
The  obwrvntions  were  made  at  Sodonkyli  {lal.  67°  N.,  long.  27*  K,), 
and  KnJlala  {lat  78°  30'  N.,  long.  27°  E.),  Lapland,  in  JJovember  and 
Deceinber,  lflS2,  In  the  former  place  "  the  polar  aurora  appeared  fre- 
quently of  a  very  great  intensity,  but  did  not  exhibit  much  variation. 
It  Renerally  bepan  with  a  faint  arc  in  the  north,  which  shortly  de- 
vcIo|knJ  into  an  arc  with  rays  and  sometimes  into  draperies  extending 
from  the  east  to  the  west,  most  frequently  a  little  toward  tbe  north. 
at  Uttle  change  of  color  took  place ;  nearly  always  a  psie-yellov 
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tiot,  lightly  washed  with  gTMn,  was  Bbowo.     Althoagh  tbe  mlfl 

\  wu  Dot  vistblo  continuously,  there  was  often  obNervod  in  the  special 

[  soopo,  ami  CTcn  qttitc  high  above  the  horizoo,  tlto  churactcristic  bBn«P 

[  tbe  auroras  iritbout  tbe  eye  i>crceiving  any  trace  of  their  light.    Sian 

I  this  fact  was  remarked  even  when  there  was  no  snow,  it  could  ml^H 

attributed  to  reflected  anroral  flashes.     Moreover,  the  obscrven  ^1 

laroly  saw  daring  tbe  nights  a  light  yellowish,  diffuse,  and  |)hoBphon» 

cmt  tight  that  illuniinatod  tbo  horiion  and  pal«d  the  start.    Tfaetffcct 

produn-d  vru  compared  to  that  of  the  moon  half  Tciled  by  cloaib.  IL 

Leostr&ni  and  hta  aaiociatca  altejuptcd,  on  the  6th  of  December,  1S% 

to  moaaaro  the  height  of  an  auroral  aro  above  the  eurfaoc  of  the  emk 

Thoy  divided  tbemselves  into  two  groups,  and  took  with  a  theodolite  ttn 

angular  distance  from  tho  crv st  of  the  arc  to  th«  borixon.    The  two  lU- 

Umm  were  four  aiii]  a  half  kitomctres  apart  on  ihc  name  magnelir  me 

ridian.  and  correspondence  woa  bad  during  the  observations  by  a  tai^ 

gTftpbio  t7iro  previously  arranged  for  the  purpose.    Th«y  eodeaTortd  f 

look  in  concert  at  the  same  point  of  the  meteor,  bat>  after  reiterued» 

says,  they  recognised  that  any  particular  ray  Tisiblc  to  one  party  oovU 

not  be  acen  by  the  other.    The  rt^ulLt  of  the  views  wore  irrcconciUUti 

(or  tho  anglo  obtained  was  greater  for  tbe  aoatbem  post  than  for  tbi 

L  Dortbom  one,  although  tho  latter  post  was,  a  priori,  nearer  to  the  m*- 

'  toor,    SI.  Lenstrdm  concliidcd  from  this,  as  M.  de  La  liive  had  done, 

tluit  every  observer  sees  his  owti  aurora  tho  same  as  every  ono  sew  ht 

own  r:iinbon-,and  iluit  the  phenomenon  is  produced  at  Ibe  height  of  only 

a  few  thousand  metres.    He  also  calls  attention  to  the  resnlu  obtaioed 

■  ia  Greenland  by  the  engineer  t'ritze,  which  lead,  in  certain  cases  at 

least,  to  numbers  twenty  times  as  Email.     During  tbe  Swcsdi&h  P«Ur 

Expedition  of  ISOfl,  faint  flashes  or  phospboreseent  lights  were  remarlctd 

around  Ibo  mmmita  of  the  mounlainsL     IVts  fact,  with  which  U.  I^a- 

BtrGm  did  not  beeome  ao(|uaiiitiMl  till  1871,  related  aa  it  was  to  mme  of 

tho  deacriptions  given  by  other  travelers,  decided  htm  to  try  to  fn- 

voko  or  facilitate  the  appearance  of  tho  meteor  by  arlilicial  meaiw. 

TIic  fir-'t  attempts  date  from  1871.  and,  like  thone  that  followod  Iheat, 

were  mode  in  Lapland.    Tlic  cnleqirise  being  sucoeasful  from  tba  itsi. 

tho  erperimcnta  were  rewniod  during  the  Finnish  Polar  Expedition 

of  I8K,  and  were  renewed  twice  on  two  different  peaks,  called  i»- 

spoctirely  Ontuntnri  and  Piotarintnntari.      Ontunturi,  riting  mm 

I  than  fivo  hnndred  metres  above  tbo  level  of  the  sea,  ia  tiituaied  in  lat>- 

ttido  VT*  21',  near  the  village  of  Sodankyla.     Ni-ar  the  topmost  height 

of  tbe  mo-jntiun  was  plac«d  a  long  copper  wire,  so  bent  upon  itself  ■• 

to  form  a  series  of  squaree  within  squares,  having  a  total  snrfaoo  of 

.  nine  hundred  square  metres,  supported  by  inselatwl  posts.     Tin  poiatt 

or  nibs  bristled  out  from  this  c>nnc(rting  ni-t  at  distances  of  half  a 

metre  apart,  and  tbe  whole  was  connected  by  an  iiteulated  wire  runniait 

along  on  stakes  with  a  galvanometer  fixed  in  a  cabin  at  tbo  foot  of  the 

[peak.   The  galvanometer  was  connected  with  the  earth  by  the  other  «- 
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tnaatey  or  ita  oira  circuit,*  STearly  every  nigfat  after  iho  inctallation  of 
Uie  app&ratuB,  a  jcllow-white  light  illuminated  tb«  ]>0)iit«  witliout  any- 
tbing  like  it  appearing  on  the  Iwights  in  tbo  oeighborfaood,  wliilu  tho 
needlo  of  tti«  galvanometer  by  iu  motions  betrayed  (be  passage  of  an 
olectrio  corrcnt.  Tbo  light  was  analyTed  in  the  Bpectroxcopc,  and  gav« 
the  gneoUfa-yellow  ray  thai  duractcrizcs  the  aorora  borealis.    Th« 
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mteaaity  of  the  glow  and  the  doTisttona  of  tbo  needle,  moreorer^ 
raried  continaally.  In  tbo  mean  time  the  hoar-frost  which  vaa  de- 
posited on  the  wires  quickly  dotroyed  the  insulation,  aikd  rendered  an 
experiment  of  any  dmmtion  almost  imposfib^i.  The  tiumbncss  of  tbo 
fingers  of  the  operators,  induced  by  the  cold,  added  to  the  difficultiea 
of  the  study. 

Tbo  apparatus  afterward  set  op  on  Pietarintunturi,  in  more  than 
78'  of  latitude,  was  disposed  in  an  almost  identical  manner,  except  tbnt 
atirfaoe  fuminhed  with  points  was  a  liulf  lesa  ;  but,  iL  Leuiilrum 
ks,  the  proximity  to  the  "  maximum  sone  "  of  auroras  compcn- 
Mled  for  this  inferiority.  On  the  20th  of  December  an  "  auroral  ray  " 
made  ita  appcamnce  above  the  net,  which  it  dominated  vertically  from 
a  hcigbt  of  one  hundrvd  and  twenty  metres. 

The  difficulties  of  i1k'  question  of  the  exact  origin  and  nature  of 
tbe  auroral  phenomena  luivo  not  been  solved  yet ;  bnt  we  bare  good 
resaon  to  believe  that  a  long  approach  has  been  made  in  the  recent  ex- 
pcrimenta  toward  a  eolation,  and  grounds  to  believe  that  scionco  will 
won  remove  them  all ;  and  we  shall  no  longer  be  able  to  repeat  what 
Ilaoy,  leas  than  a  hundred  years  ago,  aaid  oh  the  same  subject,  "  It  is 
not  always  what  has  been  Imovm  longest  that  is  besL" — TVanelaledf<yr 
U\e  Popular  Scimcc  MmUihjfrom  tha  Rmvt  det  Deux  Monde*. 

'  PrafatMr  Lenslram'R  appantus  ii  Tcpnuntcd  in  Iho  Gpirr.  The  "tire  bcfim  U  *, 
uul  ommakm  wUh  Iks  gslraseaiMsr  la  made  from  ibe  imwr  end.  Tti*  Utter  t  indivaus 
taiaraialoT. 
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■  DEFENSES  OF  THE  LESSER  ANIUALB. 

^F  8v  pMnMoa  U  CiUUSK. 

ALL  orgwito  beings  sn,  in  tbo  coarM  of  their  Utm,  inbjcet  I01 
«erie«  of  dangora  and  deatniotivc  infltwncea  arULng  from  tb 
oontlitionH  nf  climato  and  temporaturc,  and  from  Ibe  com|>ctituio  et 
lh«ir  ffltow -beings  tbo  unifersaUty  and  power  of  which  aie  well  illi» 
trated  in  Darwin's  phraw, "  the  Btrogglo  for  existence."  Yet  all  ctrH- 
ures  are  adjusted  with  most  wondcrfiit  ait  and  adaptation  to  tbcnn- 
ditioDB  of  thpir  existence  and  Ihc  stuto  of  the  world  around  thnb 
Among  llivm  adaptations  arc  tlio  mcanii  given  to  the  most  hvlplM 
aniuial  exidttinoea  for  securing  theniBelvos  against  the  dcpredatimu  (/ 
their  enemies.  It  u  proper  to  obaerre,  in  con^dering  this  sabjcct,  Udl 
the  protection  enjoyed  by  tbo  lower  animal  organitnis  is  not  ahaoIuU 
and  individual,  but  that  it  is  generally  elTevliTc  principally  for  U> 
preaoralion  of  the  Hpccic*  against  dustrurtion.  For  wbcra  peen&t 
means  of  protection  are  given  to  one  orcatnre,  corresponding  taaM 
ioT  orercoming  it  are  often  given  to  another,  its  enemy.  To  ihn  pi* 
tective  sharp  sight  of  the  rodents  and  birds  are  opposed  the  equaSj 
sharp  sight  of  the  fox  and  the  long  range  of  vision  of  the  hawk.  U 
is  only  in  averaging  the  mass  of  such  antmala  that  we  find  they  an 
secured  aa  a  whole  against  danger,  white  numerous  Individuals  m 
overtaken  by  their  enemies. 

Some  of  the  higher  animals  illustrate  the  manner  in  which  Xstnn 
contrives  to  fumbb  special  measures  of  precaution  for  its  littlogifli^ 
unalert,  unarmed,  and  helpless  creatures.  The  absence  of  teeib  hi  ibe 
edentates  is  offset  by  shields  or  scale-armor ;  helpless  beetles  are  ^f- 
nishcd  with  hard  wiug-CMM ;  the  pheasants,  quails,  and  larks  of  tk« 
fields  are  hidden  from  tho  keen  vbion  of  birds  of  prey  by  their  caitbf 
color,  birds  of  the  rivor  and  sea-sboni  by  tfaeir  resemblance  in  color  U 
the  sand  and  shingle. 

Proleetion  is  requirrd  by  the  lower  animals  chiefly  against  0* 
weather  and  against  inrasites  and  other  externa)  enemies.    Fre<pi«iilff 
the  place  of  their  abode  is  tWir  only  and  ordinarily  a  eufflcieiit  (f^ 
teetion,  as  is  the  case  witli  carth*wonns  and  burrowing  Inrvx,  wood- 
worms and  frait-borem.     But  such  animals  appear  to  bo  afSJctcd  «(tk 
particular  enemies  peculiarly  fitted  to  hunt  them  out  in  tbdr  otlnf 
wisc  se<cnre  fortresses — in  the  shape  of  moles,  moIe-crieVets,  long-note 
hedgehogs,  shrew-mice,  and  swine,  hook-billcd  lapwings,  and  «lisr^ 
tongned  woodpeckers.     Frc<iuonUy,  oUo,  each  animal  is  dcf  t 
fiom«  iipeeial  relation  peculiar  to  its  species.    Innrcts,  which  .:- 
comparatively  brief  stale  of  maturity  are  secured  by  their  powcrtaf 
flight,  have  to  be  guarded,  in  their  three  previous  condition-  ■ 
lark's,  and  pupa,  against  hosts  of  enemies  to  which  they  won' i 


DEPS2fSES   OF  THE  LESSER  ANIMALS. 


4»S 


VIM  bo  on  euy  pre^  aod  a  palatable  food.  In  the  coaditioD  of  tbe 
appATcnUy  UfeleBS  and  really  liolpleai  egg,  thoy  aro  covered  by  their 
«b«carlty  and  littUDC««,  or  by  txting  deposited  to  Uolm  and  cracks,  or 
«ov«r«d  vriUi  slinio  or  bairy  or  silken  veib  and  cocoons,  uudcr  u-bich 
tlicy  escape  all  but  ibe  shadiest  aeardi  aad  rare  aoctdenta. 

More  curioaa  are  tbe  many-aded  bikI  diversified  means  provided 
^r  the  security  of  the  yoang  iDSect  during  tlic  bdplcss  larval  condi- 
tion. In  this  sute,  when  it  u  desUtuLe  of  eywi  and  wings,  it  is  cither 
fumbhed  with  hairy  briatUTM  or  spiny  envelopes,  like  tbotK>  of  nutnor- 
cofl  catorpilUrfl,  or  with  covcra  oompoeed  of  fine  chips,  bad-scales,  or 
«th«r  f  ragmonta.  compactly  woven  together  with  a  few  ihreodn  of  silk  ; 
«r  elao  it  is  screened  from  the  sun  and  from  parasites  and  birds  by  a 
pIairt«rof  oind.  A  group  of  insects,  described  GomctimcB  assack-wcav- 
«r»  or  sack-moths,  make  a  kind  of  sack  or  pocket  ont  of  fragments  of 
leaves  and  splinters,  within  which  tbcy  perfect  tlictr  growth.  Tbe 
«ase<moths  make  thick  and  ctoso-fit^ng  garments  for  tbcir  bodioa,  ovlu 
of  leaves  loosely  strung  togotJicr,  witJiin  which  tliey  hang,  licai]  dowtfi^ 
wan),  from  tbo  skeletons  of  tbe  leaves  they  have  attacked,  undintin- 
gnisbablo  U>  birds  and  parasites  from  a  long  bad-scale  or  from  a  dry 
splinter  ;  and  clothes-moths  conceal  tbcmsoUTs  in  similar  cases  made 
from  tbe  hair-dast  or  wool  of  the  fabrics  of  which  tbcy  have  taken  pos- 
Bession.  Some  bwlUii  envelop  ibcmsulvcsi  and  go  through  their  changes 
in  balls  of  earth  within  which  they  inclose  thcouclvcs.  Tlie  larvm 
of  oni!  group  protect  themselves  by  a  kind  of  foam  which  they  manu- 
facture from  the  juice  of  the  plants  they  suck.  The  woolly  aphides  are 
well  cared  for  with  the  great  tnfts  of  wn»l  with  which  they  are  pro- 
vided, under  the  cover  of  which  they  suck  the  Juices  of  plants  and 
bring  forth  their  mnltitudinoos  offspring,  which  given  to  the  winds, 
the  Kirae  hairy  envelopes  sen-e  them  as  eails  on  which  they  are  home 
ftfar  to  new  ptantationB.  A  species  that  feeds  on  the  ash-tree  takes 
powession  of  the  galls  that  form  upon  it,  and  can  not  bo  removed  vith- 
ont  taking  off  the  whole  limb,  for  birds  will  not  attack  insects  thus 
|irot«et«d.  l^hese  and  other  aphides,  which  arc  particularly  injurious 
t«  fruit-trees,  are  fo  carefully  protected  agatiiat  the  ordinary  attacks 
of  externa)  encmic-j<  that  man  is  left  to  contend  against  them  alone. 
Tbe  bariE-ltce  or  scale-insects  are  partioolarly  diflicult  to  reach,  and 
teem  to  multiply  in  )>erfoGt  Mcurity  against  all  ordinary  attacks, 

A  whole  series  of  gall-insects  provide  »ccurity  for  tlicir  posterity 
by  colonizing  them  in  the  swellinga  or  knots  that  arc  prodaeod  on  thai 
trees  wherever  thoy  stJng  the  bark  and  lay  iheireggs.  The  Urvic,  eon-^ 
tinning  to  irritate  the  tissues  of  the  tree,  cause  the  knots  to  swell  and 
grow  correspondingly  with  their  own  growth,  and  ihos  find  themselves 
fa)  a  well-fortified  home  exactly  fitted  to  their  wants.  Within  the 
jnOs,  the  naked,  helpless  worms  arc  at  once  protected  from  exterior 
^■koits  of  every  kind  and  provided  wilh  an  unfailing  mipply  of  food 
^■^  tbcy  can  reach  without  effort,  so  that  their  development  goes 
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«B  irithout  obstruction  of  onj  Itlod.  According  to  A.  Sobenck,  tb 
I  gftll-tiot*  of  lfa«  rose  arc  adapted  to  the  shelUr  and  eupport  of  tbc  lim 
of  more  tbu  two  baodred  apeoksof  flii>fl,uMl  thoecof  the  oaltarailM 
the  homo  of  numoroua  Tari«tie8.  MAlpigbt.  wbo  died  near  tiic  cbd  d 
the  HOYCntcenth  contnrr,  remarked  that  thoro  was  no  part  of  the  pIlH 
on  which  galls  did  not  arise.  The  roots,  runners,  stalks,  leaf-MoB 
leaves,  buds,  flower- stems,  flovors,  and  frail,  all  are  made  to  G«rr<u 
tfa«  nwt  or  plaoo  of  transformation  for  tho  young  of  one  or  more  tpoat* 
^  inNct ;  but  only  the  apbi^  Iitc*  apon  them  permanently. 

Another  very  freqanntly  oboerved  means  of  seearing  yoang  inud 
broofU  is  by  cnrelopcd  formed,  soroetimea  with  great  ftpparviit  tkili,bf 
rolKnga  or  foldings  of  the  leaf.  Some  weevila  hare  tbe  art  of  cutting 
out  pattenia  of  leares,  and,  witbont  wholly  severing  th«>ir  attaohntsM, 
rolling  them  op  into  a  scroll,  within  which  thoy  deposit  their  (ggi ; 
and  they  do  the  whole  with  snob  mathematical  a<-cuntcy  tbat  thcirnm- 
Btmctions  have  been  made  tbe  anbjeota  of  formal  monographt,  lib 
those  of  Dra.  Ueia  and  Debey  on  tbe  (annol-roUers.  SpecimeiM  ot 
these  Bcrolls  nro  f.tmiliar  onongh,  mt  llicy  have  been  obaerved  on  tk 
hatel,  beech,  )iomU-aai,  older,  birch,  aipCR.nnd  vine,  where  the  op*t»- 
tjons  of  tho  in>ecta  are  in  some  seasons  attendod  with  injnry  to  lW 
crop.  Tho  caterpillars  of  many  bulterflica  and  moths  ar«  also  shi^ 
terod  in  tho  same  manner  ;  while  other  caterpillars  assocUie  ihtnn- 
•elves  together  and  spin  wobs  for  their  ncvts,  in  tbe  air  betveoi  tbt 
lesTea  and  twigs  of  trccx.  Ncxts  of  this  kind  nro  frequently  found  oo 
frait-trees  and  shrubbery,  and  afford  a  very  good  degree  of  protection 
to  their  inhabitants  against  late  frostfl,  storms,  birds,  and  panaus. 
The  neat  of  tbe  procession-spinner  serves,  cnriously,  only  aa  a  resliag> 
place  for  the  insect  in  the  larval  state,  though  it  finally  beoomet  the 
common  home  of  the  pnpie.  Tho  caterpillars,  to  satJEfy  tbeir  hmgtf. 
are  acenstontcd  to  leave  tho  nest  in  a  kind  of  orderly  proceeaioo,  cliab- 
ing  up  the  stem  of  tbe  tree  to  wander  all  over  the  crown  of  ths  folias*, 
and,  after  they  bave  done  their  work,  to  returu  again  in  prooenon  u 
their  nest.  They  are  avoided  by  man  on  account  of  the  irritation  pro- 
doced  by  the  sting  of  tbvir  hairw,  and  are  for  the  same  reason  ssf« 
against  all  birds  but  the  oudcno.  A  carnivorous  beetle,  the  CulMdma 
tyeop/Mi»ta,  also  despises  tbeir  fonre»ii  and  their  weapons,  aod  hreab 
voraciou*ly  into  tbeir  communities,  like  a  wolf  into  a  abccp-foli).  We 
must  remember  here,  the  consummate  arohiVctural  skill  witli  vkkh 
honey-bees  build  up  tbeir  combs  of  waxen  celb  closely  joined  om  to 
another.  Their  whole  manner  of  life  and  their  protcwiiotial  divi«ioa 
of  labor,  in  which  they  remind  as  of  civilintd  human  life,  provoke  iht 
qnery,  Whcneo  tbc  mechanical  and  technical  skill  aad  the  intelligcMC 
of  these  little  cr^-atures  ? 

A  considerable  number  of  our  iioecta  are  bnrrowon,  and  dnriDi; 
the  period  of  their  larval  development  excavate,  under  the  epidMW> 
of  the  loaves  and  other  grocu  parts  of  plants,  paasagea,  amall  »  B"^ 
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bnt  which  widen  aa  the  larv»  jfrow,  feeding  ihoiuaclva  frota  tlw 
pareocbpn*  id  n-hich  tbcy  work,  ami  ul  tin:  ».iinc  tiiuo  ubuiuing  i^ 
defense  against  i-xtcrtial  injurious  iuQucncvs  nntl  diKturluncvs.  Tbef?) 
asaaUjr  leave  their  burruw,  wheu  about  to  aasuine  the  vbrysaliit  »taUi, 
by  a  lilUe  Iiolc  that  tnay  be  found  at  the  estremo  end  of  ibu  cxcav^ 
Uon,  and  oither  fall  to  the  ground  or  make  a  cocoon,  atucbod  to 
some  plant,  in  the  air.  Oth«r  burrowing  UrToi  bury  thvouelres  in 
the  ]{round.  1 

For  the  preaervatioD  of  the  cbry>ali;r,  Xaturo  baa  provided  many] 
iD3ec^la^\^'e  with  the  faculty  of  sfHiiuiiig,  and  urgaiia  for  the  purpoaoJ 
This  function  i^i  so  extraordinarily  developed  in  tbe  Iarv»  of  the  bnul 
tcrflicd  that  a  whole  group  of  that  order  have  been  called  "  the  spin- 
nera  "  ;  while   many  of  thcao  spinners — the  silk- woroLS— have  beenj 
made  servioesble  to  human  civilixation.     Before  tbo  spinning  lam^ 
advanoea  to  ite  last  change  of  iikin,  it  wclects  a  Khvltercl,  dry  spot— 
botwccn  leaves,  on  bark,  in  a  budge,  in  turf,  or  on  a  pout — and  then,, 
dmwing  from  the  Bpinntng-glands  situated  under  ita  neck  and  betweoH 
Us  head  and  fore-feet  fine  silken  threads,  it  pr«parE«  an  ample,  firm, 
and  intricate  wob  of  flock-silk  for  its  envelopes     Having  completed 
it8  cocoon,  it  shakes  off  its  old  skin,  and  I:iys  ilvcir  to  tili-t^p  in  thia 
■oft  but  solidly-made  bed,  while  its  puja-Mkin  lianlcn^  luid   it  awaita 
the  time  for  its  next  transformation ;  uud  only  u-tiL-n  dinlurtwd  from 
withoot  docs  it  show  by  some  spasmodic  motion  of  the  post«n<«'  seg- 
ment that  it  can  still  feel,  and  that  its  pupa-rest  is  not  a  death-sleep, 
bat  only  a  tomporary  repose.     If  tbo  larva  is  provided  with  a  hairy 
•Ida  or  bristles,  they  become  int«rwoven  with  tliu  cocoon,  ami  a  com- 
posite tcKtore  is  formed,  which  man  must  be  careful  bow  he  tonclivs, 
or  the  biistles  will  sting  his  Gngcrs  and  make  them  smart.    Naked 
oaterpillars,  or  tarvie,  weave,  like  the  real  silk-worm,  cocoons  of  pure 
silk,  or,  like  the  false-caterpillars,  and  the  lame  of  wasp^  anta,  and 
bees,  transparent,  cylindric-oval  envelopes  of  a  consistency  like  that 
of  parchment  or  waxed  paper.     Tiio  naked  caterpillars  of  the  ller- 
mtone  moth  make  a  kind  of  roof  of  piecct  of  hark  over  a  hollow  which 
they  have  excavated  in  th«  groimd  for  their  bod  ;  and  a  hairy  larva 
provides  for  itself  in  a  simil.ir  mauncr.     Many  other  larv.'e  go  for  the 
Becgrity  of  tboir  pupw  into  or  upon  the  ground,  where  they  prepare, 
from  leaf-dust,  moi-t,  and  gralnit  of  ssni],  a  tail  rough  nn  the  outsidoi 
bat  smoothly  finished  within,  or  simply  a  hole  in  the  ground,  as  aoJ 
envelope. 

Arrived  at  last  at  its  perfect  and  free  atate,  the  insect  is  oSiciently 
protootrd  by  tliat  "mimicry*'  which  has  been  much  discu<«cd  liy  Wal* 
lace  and  othur  writers,  or  the  likeness  tn  color,  and  somotim'-s  in  other  j 
qualities,  which  it  presents  to  objects  tbat  are  oiisociaicd  with  iw 
n«)st  accaslomed  haunts.  Some  instances  of  this  mimicry  may  be 
observed  among  higher  animaU,  but  it  is  most  conspicuons  and  sig- 
nifiABQl  with  insects.     Wo  need  only  refer  to  the  appearance  of  dif- 
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ferent  bnttcrfliea  resting  with  their  wlnga  folded  together  oo  lot- 
leares,  bark,  old  walls,  dead  vood,  etc.,  and  to  th«  thoonadi 
infltSDoas  daily  ■□  which  insecta  pa«s  unobserved  by  being*  «» 
founded  in  tbcir  general  harmony  with  the  objects  that  an  ncuM 
to  th«m. 

The  sheila  which  mrvR  as  boases  to  laDd-anaihi,  nnd  which  tin 
animals  close  in  wiDt«r  by  their  operonla,  or  doors,  are  known  to  all. 
Many  snails  are  not  provided  with  shells,  and  they  aecore  thenaelra 
by  creeping  nnder  dead  leaves,  stones,  or  pieces  of  wood,  or  ioto  thi 
aod  and  the  gronnd. 

If  wc  ri>gard  tlie  animals  in  the  wat«r  wo  shall  find  that  they  an 

fomislied  with  safeguards  aa  well  adapt«d  to  their  wants  as  thorn  of 

their  fellows  of  the  sir.    lite  lar>-iB  hide,  like  those  of  tbo  Kphaiure, 

with  their  whole  bodies  in  the  ground,  and  thns  escape  destruction  bj 

the  fi»h  ;  or  they  live,  like  the  larvie  of  the  May-flies,  in  oaaes  mtAt 

of  splintert  of  wood,  pieces  of  rush,  seeds,  bils  of  shells,  or  boDo* 

straws  and  stalks  of  weeds.     Other  larvre  conceal  thcnuelves  in  Itaf- 

rollingd  OD  the  anrface  of  the  wat^r  or  beni-ath  the  floating  learts  o( 

water-plants      The  soft  animals  of  tie  water  find  their  protectioo  i> 

Lshells  of  limestone,  either  spirally  coiled  or  double-valved  anil  ke]il 

Ftightly  closed  by  a  strong  niuKcle.     C'rastaceann  are  protected  by  iba 

Ijwcaliar  armor  which  give*  the  class  its  name,  nnd  which  they  efaanct 

tonee  a  year  for  a  suit  of  larger  nize  ;  Home  memlK-nt  of  the  family  tsks 

'  poeaeeaion  of  deserted  shells,  and  concealing  their  hiDder  parts  within 

them  lire  thus,  and  carry  their  acqoired  houses  about  with  ihea,  M 

Diogenes  did  his  tub.    The  coral-polyps  of  the  ocean  huild  from  their 

floorctions  solid,  branching  mafuc*  of  limestone,  within  which  tfacj 

OODOeal  their  jt'lly-like  forms,  fuminhing  auother  titriking  example  of 

the  care  Nature  takes  for  all  its  creatures.    The  boring-worms  of  tbs 

•ea,  the  Herpuku,  and  the  borers  of  oyster  and  other  sliells,  the  StMSm 

I  and  the  TVvAWbs,  offer  other  examples  of  a  similar  kind.     AndUn 

ArtMiroi'^,  or  sand-wormx,  like  the  cartb-worma  of  the  land,  find  tbrit 

•ceority  simply  by  being  under  the  eover  of  the  sand  as  they  cnvl 

around  for  their   food. —  Ihntslated  and  abridged  /or  the  Poptbr 

Sdenee  MotttliJy /rem  JHt  XtUur. 


THE  COMET  OF  1612  AND  1S83. 

Bt  PsoranoB  DANIEL  KIBEVOOD. 

IN  the  quarter  of  a  century  included  betweeo  August,  ISOS,  vA 
August,  1827,  Jean  Louis  Pons  (Ii«(TOvered  Uiiriy  comets — twlot 
aa  many  as  all  obsorTcra  besides.  Of  this  number  are  the  edebralad 
ooroeta  of  short  period  dengnated  aa  Encke's,  Kda's,and  WioneckaX 
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u  well  as  tb«  cornel  of  16IS,  now  riaible  on  its  first  predicted  rctam. 
It  w«  ori{pna]I)r  det«ct«d  on  tlie  30tli  of  July,  and  n-os  tfae  tbirtccath 
diKOVonid  by  Poiim  witliin  t«n  years.  Its  appearntice  at  first  was  tbat 
of  an  Lrrcgtilar  nebula  without  tail  or  beaKi,  aod  it  was  only  visible 
through  a  t«!eacope.  By  the  14th  of  September  it  wiu  paetly  seen 
without  optical  aid  ;  its  tail  was  over  two  degrees  in  length,  and  the 
diameter  of  its  nnclcu*  waa  five  or  aix  seooBda.  It  continued  viftible 
til)  October — a  period  of  ten  weeks — aod  was  consequently  well  ob- 
served. Cooper's  valuable  work  on  "  Cometic  Orbits  "  contains  eight 
Mta  of  elements  by  different  computers.  Kncke  <lifitinctly  recognised 
the  elliptic  form  of  the  orbit,  and  the  elements  which  he  assigned  haro 
boon  gcncrnlly  preferred.    They  are  as  follows : 

Peribdion  puHge  ISIS,  Sept^  lA^lsa.  0.  U.  T. 

Loc^iudc  of  perihelion. 02'  18'  44' 

LoDgiMdc  of  u««idia(;  DOde 1&3*    I'    S* 

iMttnatloQ WVr   V 

TMbcUea  duUoce 0^1 

Booemfidtj. 0-9Ma 

Period lOeBjcam 

HMion , direcit. 

According  to  Eneke,  therefore,  the  next  perilielioB  puaagfi  vaa  to 
have  been  expected  in  June,  1888 — about  three  mODtlia  before  the 
actual  discovery  of  the  comet  by  Mr.  W.  R,  Brooks.  A  ro-discussion 
uf  tb«  obMrvalions  of  181S  had,  however,  been  recently  completed  by 
Pr.  Sclialbof  and  M.  Bontcn,  whoso  tulculations  gave  a  prol>ablo  po- 
riod  aboQt  seven  month<<  longer  than  that  obuinpd  by  Kncke.  Tbo 
tmo  period  is  found  to  be  very  nearly  a  mean  between  these  earlier 
and  later  eetimat«a. 

On  its  present  retnm  the  comet  was  first  glimpsed  on  the  nif;ht 
of  Septemlwr  1st.  by  Mr.  William  R.  Brooks,  Director  of  lied  Houbo 
Observatory,  Phelps,  New  York.  Ho  was,  however,  prevented  by 
clouds  from  verifying  his  conjecture  of  tlio  oomctnry  character  of  the 
nebulous  speck  till  the  evening  of  the  3d.  Its  identity  with  tlic  comet 
of  ISiia  was  shown  on  the  18tb  of  September,  by  tbo  Rev.  Mr.  Searles, 
oi  New  York,  and  independently  on  the  day  following  by  Professor 
Lewis  Bom,  of  the  Ihidlcy  Observatory.  The  latter  designated  Janu* 
'  25,  1884,  as  the  date  of  perihelion  passage.  Astronomers  of  the 
ventieth  century  will  probably  witness  its  next  aj>paricion  in  llie 
•mnerof  19M. 

n»e  comet  of  1812  is  one  of  a  remarkable  group  whose  periods 
lUgtt  botwecn  sixty-«igfat  and  seventy-six  years,  all  of  their  aphelia 
Mag  tome  distance  beyond  the  orbit  of  Neptune.  It  seems,  how- 
r,to  be  specially  related  to  the  fourth  comet  of  184fl.  The  latter 
discovered  by  De  Vico,  at  Rome,  on  Pchniar}-  20th,  and  tnde- 
ally,  by  Professor  G.  P.  Bond,  February  26ih.  It  remained 
*lilUe  tea  weeks,  aod  its  elements  were  calculated  by  Peirce,  Uind, 
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Van  Difiiue,  and  others.    Tbo  prccent  writer  baa  elKOwhvre  *  mlM 
I  iittentioD  to  tli«  close  agreement  of  the  elemcnta  of  tUe  comet* 
and  1646.    TbocK  ootncidcnowi  aro  Men  at  a  glance  in  tlic  f^i        ^ 
figore,  vb«ro  the  dolled  oUtpM  repraaents  the  orbit  of  tb«  eonwl  of 
1813;  and  the  ooDtinuooa  curve  tbat  of  the  fourth  comet  of  ISm. 


^0" 


It  Bcems  ctifltcnU  to  regard  tlitx  gfioeral  aimilarity  as  aceidtstlL 
A  possible  explaiialion  may  be  found  in  the  by poibeJiis  of  an  ondatl 

I  comet's  fiv]uir3tion  into  parts  —  a  pbenoroenou  knovrn  to  bava  DC- 
cnrrcd  io  the  com  of  Biels's  (Mnnot.  It  has  aUo  been  pointed  ott 
that  the  paths  of  both  comets  very  nearly  intersect  tl»o  orbit  of  V^ 

,  aas  ;  that  of  IPI'i  in  true  anomaly  5*1*.  and  that  of  1846  in  347'. 
On  the  byputbi3>is  of  a  common  origin  it  is  obrioua  that  thcM  bod- 
ies must  have  entered  tb«  solar  system  at  a  remote  epoch.     It  eetoui 
therefore,  quite  remarkable  that  neither  is  known  to  bare  be«i  ob- 

I  wnrcd  beforo  1812.  The  perio<l  of  D*  Vico's  comet  of  1840  ti  rtJIl 
too  uncertain  to  Iw  tra(\-d  backward  through  former  retaran ;  bst, 
iritlt  a  mean  perioil  of  Ibc  Pon«-Brooka  comet  equal  to  the  int«ml 
between  the  two  obserred  apparitions,  we  find  the  dates  of  fotner 
perihelion  paangcs  to  have  been  approximately  as  giroo  below.    Tbe 


"  "  OmdcU  iiuI  HMMir*,"  Clitptt*  tit    Tlw  podal  ItaMS  m  m 
I  ■MtnUng  node  ol  U>c  ow  U  »t  tte  dCMMrflai  nods  ef  tbe  other. 
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neaicet  oorresiKUHliiig  dates  at  vhieb  comets  were  Keen  are  also  ap- 
peodod ; 


ffvnv  mam  tt  (bt 


OHTHMadllC 


nil 

ISM 


ms 


iei> 


Ttnon  ntant  ti  U< 

USA 

HAT 

ISM 

18S3 

1SI8 

ISIS 

1241 

)M0 

[  No  comets  are  recorded  for  1670  and  1&98,  and  very  little  is  known 

1  of  those  seen  tn  1743  and  15S8.  Some  of  tlie  preceding  may  have 
been  returns  of  tho  PonR-Rrooks  comeL  Tbe  comets  of  1812  and 
184fl,  as  bns  been  shown,  are  botb  liable  to  great  perturbaUou  bj 
Venus. 


HOW  WE  SNEEZE,  LAUGH,  STAMMER,  AND  SIGH. 

^H  Bt  FBEDERIC  A.  FEBNAU>. 

^ri  TUtJ  nose  is  an  orfjaa  in  more  senses  than  one.  From  its  resonant 
-1-  pipes  proceed  the  sonorous  tones  vliich  tell  of  blijafiil  slumber, 
and  tbe  oonvnlsire  raort,  rarying  from  tlie  mere  "  ul'sneeee  "  to  tbe 
tremendous  "  Horatio,"  tliat  has  leM  defioito  meauing ;  while  tbe 
Frenobtnan  and  the  typical  New-Englander  (who  is  nearly  as  rare  as 
the  aborigine  in  New  England,  by-tbe-way)  give  it  an  important  share 
in  the  prodaction  of  speech.  To  give  some  phy»otogical  explanation 
of  these  and  otber  involuntary  aotiooa  of  the  respiratory  mechanism  is 
the  object  of  the  present  article. 

Snoritio  h  produced  iu  sleep  by  tbe  passage  of  the  brratli  throngli 
the  pharynx  when  the  tongue  and  soft  palate  are  in  certain  positions. 
The  soft  palate  must  have  fallen  back  in  such  a  nianner  as  to  nearly 
or  quite  elose  the  entrance  to  the  nasal  carity  from  the  throat,  and  tbe 
tongue  niuxt  also  )m^  thrown  back  so  far  tu  to  leave  only  a  narrow  open- 
ing between  it  and  the  soft  palate.  It  is  by  tJie  air  being  forced  either 
inward  or  outward  through  this  opening  that  tlio  noise  Is  produced.  A 
snore  results  also  when,  with  a  closed  moatb,  tliv  air  is  forced  be* 
tween  the  soft  palato  and  tbe  back  wall  of  tbe  pharvnx  into  the  nasal 
cavity.  With  deep  breathing,  perhaps  accompanied  by  a  variation  in 
tbe  position  of  the  soft  palate,  a  rattling  noise  may  be  beard  in  addi- 
tion to  the  BDoring,  which  is  due  to  a  vibration  of  the  soft  poJato. 
lience  it  Is  evident  how  flinging  a  pillow  at  a  snonsr,  or  pnkiiig  him  in 
tlie  ribs,vrill  often  cause  him  to  be  tulent  even  when  tbe  dt.Hciplinary 
meaauni  do«8  not  awaken  him,  for  s  change  of  position  that  lets  tbe 
tongne  and  Moft  palate  fall  ■  little  forward  secures  a  free  passage  for 
the  air. 
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OriaUinff  U  a  noiae  which  is  prodaeed  when,  after  the  larynx  tai 
been  perfertly  cloteA,  whether  spumodicaJly  or  as  a  voluntary  aclioD 
viUi  the  obj«ct  of  holding  the  hreatb,  the  carrent  of  air  tboa  iour- 
mpted  is  suddenly  resumed,  tn  the  gmnt  we  most  distingnidi  twt 
elwnenlH  :  tho  firal  in  a  clicking  sotind,  and  the  olhor  an  explonn 
•ound  or  slight  report.  The  click  is  thu  noiiie  produced  by  ibt  BCM- 
Ing  of  air  in  the  space  left  racant  wbea  two  inoiateaed  bodiei  are  ud- 
di-'Dly  separated.  It  fonns,  however,  but  a  very  email  part  of  the  ooite 
of  grunting,  and  can  scarcely  be  exporimcntally  demonstrated.  The 
"  report "  is  the  wclKknown  phenomenon  connected  with  the  aoddn 
•zpuiuiion  of  a  body  of  compressed  air. 

"  Tutkinff  (Aroi^A  the  note  "  when  a  person  has  »  cold  is  in  reililj 
talking  n-itb  the  nose  so  Mopped  that  less  rather  than  more  than  the 
Uftuul  quantity  of  Tibrating  air  can  pass  throu}»h  the  nasal  caviiy.  In 
produciog  certain  articulate  sounds — those  which  occur  m  Enjfliah  art 
represented  by  m,  n,  and  uq — all  the  rocal  air  escapes  from  the  pharynx 
by  the  nos&  The  naaal  air-{>3iwigc  has  the  general  form  of  a  resonstor, 
and  there  can  he  no  doubt  but  that  it  has  a  corresponding  infltuno^ 
and  that  the  sounds  produced  by  the  air  passing  through  it  are  strength- 
ened by  its  resonance.  The  larger  the  naeal  cavity  the  more  powerful 
the  resonance,  and  conscriiicntly  the  ro-enforccmcnt  experienced  by  th« 
tone.  Sounds  mtcrwl  with  the  namil  n-sonanee,  puriicularty  the  luusl 
Towelx,  arc  fuller  and  more  ample  than  the  same  sounds  when  gtruglli- 
ened  by  the  resonance  of  the  cavity  of  the  mouth,  and  it  is  for  this 
leaeon  that  third-rate  tragic  actors  like  to  give  a  nasal  resonance  to  all 
the  vowcU  in  the  pathetic  speeches  of  their  heroic  parts.  The  reso 
nanco  of  the  nasal  cavity  plays  a  part  also  in  the  formation  of  non-naid 
articulate  sounds  ;  then,  however,  appearing  only  as  a  re-cuforoosnett 
of  the  resonance  of  the  cavity  of  the  mouth.  'lite  directly  excited 
nasal  resonance  sometimes  plays  an  immediate  part  in  tlie  formation  of 
all  articulate  sounds,  producing  the  nasal  "  twang."  But  the  geneial 
conception  of  this  mode  of  speaking  is  by  no  means  sotentifically  va- 
reet,  every  species  of  pronunciation  in  which  Ifae  nasal  element  aawt* 
itself  with  undue  prominence  being  calW  "  talking  through  the  iio«e." 
7t  may,  however,  arise  from  two  unlike  causes :  firstly,  from  a  stoppaf^ 
of  the  nasal  cavity ;  or,  secondly,  from  incomplete  closure  of  the  poste- 
rior rntrancp  to  this  cavity.  If  the  nasal  cavity  is  obstruotod,  as  when 
a  child's  nose  is  pinched  and  he  is  told  to  ssiy  "  pudding,"  nn  accumolar 
tion  of  air  forms  in  the  back  of  the  mouth,  being  unable  to  esMp* 
throngh  tbe  nose,  and  in  the  end  is  obliged  to  find  exit  through  tli6 
month.  The  resonance  is  also  altered,  and  the  nasal  sounds  are,  tber^ 
fore,  formed  imperfectly  and  falsely.  The  same  disturbanoe  is  pie* 
duced  by  the  partial  obstruction  of  the  nasal  cavity  which  b  exp((v 
enced  from  the  swollen  condition  of  the  mucous  mombrmne,  and  from 
its  increased  secretion,  during  a  "  cold  in  the  head." 

A  nasal  twang  from  improper  escape  of  air  through  the  nasal  cat- 
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\tj  may  be  due  to  a  cloft  [>alat«,  or  to  some  leaa  grave  defect  wliich 
prcvenu  insufficietil  conUct  beti*c«n  the  soft  palat«  and  the  back  wall 
of  tbe  phaiynx.  Various  other  DoiM<-Jt  cmanato  from  tbo  mouth  aod 
ROftT,  aocompauymg  certain  unuaual  and  mainly  involuntary  forma  of 
iTflpimtion.  These  are  olaasified  by  Von  Meyer,  from  wboae  "Organs 
of  Spuecb,"  in  the  "  lotemational  Scieotitic  Series,"  moat  of  the  mate- 
rial for  this  article  baa  bean  obtained,  aa  disturbances  of  inspiration, 
lo  which  class  belong  hiccough,  gaping,  and  Btammoring,  and  diA- 
tnrbanccs  of  expiration,  under  which  he  eonraeratea  sneezing,  ooogb* 
iag,  laughing,  and  sighing. 

Jlletoush  is  the  simplest  of  the  former  class,  and  is  merely  a  vio- 
lent inspiration  caused  by  a  oonrulsive  contraction  of  the  diaphragm. 
The  ensuing  exfuration  then  ukea  place  quietly.  Tltc  air  inhaled  may 
enter  prineipally  cither  through  the  moath  or  the  nose,  or  through 
botb  4'qually,  and  in  each  oaac  the  accompanying  noise  is  (ItfTerciiL 
A  oootraction  of  the  glottic  may  also  take  place  at  the  same  time,  and 
in  tUa  e*ae  the  entering  stream  of  air  ereatea,  in  passing  beiween  the 
TOcal  chords,  a  sharp,  clear  lone.  Durin;;  an  attack,  one  inspiration 
in  about  four  or  five  is  oonvnUivo.  Hiccough  arises  from  ovor-irri- 
Istion  of  the  nerves  of  the  diaphragm,  the  cause  of  which  we  know 
lo  be  cither  psychical  oomlitlons  or  overAlting  of  tlio  stomach.  When 
the  stomach  is  overladen  with  food  or  with  efferreseing  or  alcoholic 
drioka,  it  resists  to  a  greater  or  less  extent  the  fall  of  the  diaphragm ; 
the  contractions  of  the  diaphragm  necessarily  become  more  labored, 
aad  oocasioiially,  like  other  over -irritated  muscles,  aMiumc  a  convulsive 
ehoracter.  Freqttciitly,  however,  the  hiocoagb  appeArs  as  a  sign  of 
Uie  general  over-irritation  of  the  nervous  system  in  hysteria,  and, 
probably  from  the  same  reason,  it  may  uot  uncommonly  be  observed 
fai  Otlwrwise  healthy  young  persons,  pnrticularly  children.  The  above 
explanation  of  biocoogh  as  a  convuliiivo  contraction  of  the  diaphragm 
Is  fnrtJter  confirmed  by  the  manner  in  which  it  may  be  stopped.  It 
U,  namely,  only  necessary  to  allow  an  execcdinp^ly  protracted  and,  at 
the  end,  forcible  expiration  to  follow  a  long  and  quiet  innpiralion. 
Tha  slow  iuHpiration.  especially  when  it  is  chiefly  performed  by  the 
wall  of  the  chest,  prevents  the  phrenic  iiei've  from  being  too  power- 
fully irritated,  while  the  long  expiration  gives  this  nerve  time  to  rc- 
eovar  from  its  over-irritation.  A  remedy  which  the  writer  hiw  tested 
many  times  without  a  faihiro  can  always  be  u*cd  upon  a  penwn  who 
has  "  the  hioconghs"  by  some  one  else,  and  generally  by  Uie  sufferer 
kbnself.  Toa  say  to  your  friend  something  like  this :  "  See  bow  cIo«e 
together  you  can  hold  the  tips  of  your  fore6ngerB  without  their  touch- 
ing. No,  keep  your  elbows  out  free  from  your  aides.  You  can  get 
your  fingers  cIosim-  tlian  that.  They  are  touching  now.  There,  now 
hold  them  so.  Steady."  By  this  time  you  can  generally  auk.  *■  Now, 
why  dont  yon  hiccough  ? "  The  involuntary  tendency  to  breathe 
•lowly  and  steadily  when  the  attention  is  fixed  on  performing  a  deli- 
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cato  maniputadon  is  here  *!u>t  oountenots  tlio  coavulaive  action  trf 
tlie  dtaphraj^m. 

Gaping  is  aIno  a  coaTa)iiT«  form  of  in^iration,  ii-lui*b,  howcvar, 
i«  not  Ko  itliuri  and  violent  M  tbe  hiccough.  In  gapiDg,  mopeomr, 
UioM  niuHcles  which  raise  tlie  wallfl  of  Uu>  ch4)st  are  at  ooce  brm^iiit 
into  prominoDt  aclioo  ;  while,  fanher,  a  rapid  fiontraction  of  the  difr 
piu»gm  is  ■avwMxrj  before  the  cJimax  can  be  readied,  after  wUcb  ■ 
fiomcvbat  rapid  fall  of  the  thorax  prodacM  a  qaidc  expiration.  Th> 
important  part  which  i<  ptaycd  \>y  the  rise  of  tbe  chest  u  puniroUHj 
■bovn  by  the  fact  that  !u  very  violent  gaping  t)ic  bead  \a  thrown  baek- 
ward,  and  Uio  ahouldcrs  raised,  la  addition  to  which  even  the  anin  m 
•ometlmes  Btietttfaed  upward.  Daring  tbe  gaptug  tiuipinUory  jnin— 
tbe  mouth  is  opened  spasmodically,  and  at  the  Bamc  time  tbe  aoft  pal- 
ate it  Fpummodically  miiic<},  closing  the  air-paaaage  of  the  aose.  The 
whole  phcDomenon,  including  the  Ncnse  of  satisfaction  after  the  inopi- 
nttioD,  seems  ait  indication  of  a  strong  desire  for  air,  and  the  ezisteeca 
of  this  desire  under  those  oircumstanoes  in  which  gaping  U  generally 
observed — sleepiness,  for  instance,  or  wearinees — is  readily  eiptaiaa- 
ble.  8uch  circumstances  are  aooompanied  by  a  general  iuacti-rity  of 
the  nervous  Byictem,  from  which  resului  a  wealc  respiratory  action,  if> 
Bufficieut  for  the  body  when  awake. 

^ainnieriNff  results  from  efforts  to  talk  while  a  fitnJIar  action  to 
tlint  wbieh  produces  hiccough  is  going  on.  Tbe  difference  is  ibst,  in 
stammering,  the  contraetilo  spasm  of  tbe  diaphragm  is  longer.  Duhng 
its  cwiliuuaace  no  expiration  can  take  place,  and,  aa  speech  liepcMAi 
upon  the  existence  of  an  issuing  stream  of  air,  it  is  impowdbte  for  a 
person  while  suffering  such  a  spasm  to  produce  any  sonad.  IndTootoal 
and  therefore  exaggerated  effort*  to  create  Rognd  with  the  organs  of 
tbe  mouth  and  throat  give  rise  to  diMraaed  grimaooa,  and  this  dis- 
tressed cxf  rasslou  must  ncoessarily  be  aagmeuted  by  the  [set  that,  by 
K>  long  delajiog  expiration,  a  want  of  breath  is  fell  and  the  otrcnb- 
tiou  of  the  blood  interrupted.  When  at  length  the  spasm  eooaea,  and 
is  followed  by  a  quick  expiration,  the  natural  condition  is  restored  till 
again  destroyed  by  a  insh  spnsm.  But  there  may  bo  no  attempt  le 
speak,  and  yet  the  cauw  of  the  phenomenon  (the  s|Nwro  in  tbe  dia- 
phragm)  may  be  experienced  ;  in  this  case  it  will  not  canao  stammer- 
ing, and  may  be  quite  tmpereeptiblo  to  tbe  observer.  If,  now,  as  a^ 
pears  from  tbe  above,  stammering  ia  only  an  occoeionally  oluerred 
symptom  of  a  contractile  spasm  in  the  diaphragm,  it  most  be  oUar 
that  all  auempta  to  cure  stammering  by  exerelaing  the  organs  of  Aa 
month  and  throat  must  be  unsaecessf ul,  and  that  tlua  dofect  caa  be 
efficiently  treated  only  by  following  rules  already  given  for  tbe  Iresl- 
ment  of  hiccough.  A  quiet,  tinhunied  inspiration  most  be  foUowsd 
by  an  expiration  as  slow  and  long  as  possible,  the  issoing  attciB 
either  being  employed  in  speech  or  not.  With  this  Ireaiment  (W 
motor  nerves  of  tbe  diaphragm  can  most  effectually  reoaver  from  iteir 
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state  of  ofer-irritatioti,  and  r«ttim  to  tbeir  oonnal  condition.  W« 
miut,  howL-vcr.  bo  careful  not  to  fall  into  the  common  error  of  con- 
fonniling  MuiUriitg  with  ittamrnvring.  In  Btnltering  the  process  of 
breathing  in  quite  normal,  and  tlio  dofoctivo  HpcK-h  arisca  only  from 
inaptitude  in  tb«  formation  of  sound  ;  tliia  defect  of  Kpc-coh  is,  there- 
fore, peculiar  to  children,  idiota,  and  persons  suffering  from  apoplexy. 

^King,  vhich  m  olasaod  by  Von  Meyer  aa  an  unusual  form  of  ex- 
piration, is  better  regarded  as  including  the  preceding  inspiration  also. 
A  Ngb  \»  in  foet  a  long  breath,  and,  like  a  gape,  is  an  involuntary 
spurt  made  to  catch  np  with  tlw  demand  for  air.  Tliis  is  tmo  even 
wbcn  it  arises  from  depre«ng  emotion.  The  expiration  is  oftvn  tiio 
more  prominont  part  of  the  action,  the  rapidity  with  which  tlw  air 
flowi  one  being  due  to  a  sadden  cessation  of  the  sctiTity  of  tbe  expira- 
tory raosclefi,  wbieh  oommonly  regulate,  by  retarding,  tlie  issuing 
•trewn  of  air.  In  xAbiug,  air  tit  obtained  by  short,  abrupt  inspirations, 
and  tbe  tears  which  overflow  into  the  nitsal  cavity  awist  in  causing 
this  air  to  produce  sovnd. 

Snf^ifff  i»  tbe  simpleat  of  tbe  pnrely  expiratory  noUcs.  Just  as 
the  hiccough  depends  upon  a  singte  violent  spasm  during  inspiration, 
M>  tlie  SDeeie  is  due  to  a  single  violent  epnsm  daring  expiration,  gen- 
erally of  (he  abdominal  muscles,  but,  when  very  violent,  of  tbe  other 
expiratory  musclea  also.  It  is  a  reflex  action  which  occurs  after  an 
uritaUon  of  the  roucotc*  membrane  lining  tbe  air-poasagea  of  the  noae^ 
and  also  after  irritation  of  ibe  optic  nerve  by  a  bright  ligbL  A  few 
slight  contractions  of  the  abdominal  mnscles  are  at  first  suppressed  by 
some  short  inspirations  rapi<)ly  following  each  other  without  any  in^  | 
terrening  expiration  ;  then  follows  a  rigorous  contraction  of  tbo  ab- 
dominal muscles,  by  mvans  of  which  the  stream  of  air  is  violently 
driven  out  through  the  mouth  and  nose.  In  its  pestago  through  the 
nose,  the  air  produces  a  well-known  noiae,  which  may,  however,  be 
connceted  with  a  sound  produced  in  the  vocal  chorda,  'We  rccognixe 
the  same  peculiarity,  though  the  action  is  Toluntarily  performed,  10 
blowing  tbe  nose.  Sneezing  is  not  an  observer  of  times  sinl  M-iwuns, 
and  of t^m  sccm.i  to  choose  tbe  moat  inopportune  moment  for  exiiibttuig 
its  power.  In  such  a  case  the  impending  catastrophe  may  bo  averted 
by  pressing  firmly  npon  some  branch  of  the  fifth  nerve,  say  in  the  up- 

tlip  close  under  the  nose. 
Cmiffftiiig  and  Utwjhiny  arc  also  due  to  a  qioamodia  contraction  of 
expiratory  muscles.  These  acts  differ  from  sneesing  only  in  this 
nspect,  that,  while  in  tlie  latter  expiration  is  accomplisbed  by  a  single 
▼iolenl  action,  it  Is  here  characterized  by  a  number  of  separate  im- 
palsnt  of  the  expiratory  muscles  with  small  inten-ening  pauses.  In 
tong-con tinned  coughing  or  laughing,  short  inspirationa,  which,  on  ac- 
cntnl  of  their  shortncc*  and  violence,  often  approach  the  verge  of 
hiccoughing,  are  taken  between  the  wtparste  expirations,  and,  indeed, 
hnaliing  after  a  full  mi^al  frequently  Uads  to  a  fit  of  hiccoughs.  Cough- 
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tog  moat  closely  rosciablM  toeeicing,  not  ooXj  w  rrgorda  its  origin,  \m 
rftlto  lui  MgardH  iu  exMrution.  This  U  a  reflex  action  which  foUowitt 
irritation  of  the  aifpuwages,  particularly  of  the  windpipe  aod  ik 
larynx,  but  abo  of  the  pharynx  and  tJie  nasal  cavity.  StimolatioD  rf 
other  nerf-es,  as  thos«  of  tl>e  sHn  by  a  draught  of  cold  air,  may  ib 
produce  coughing.  The*  oipiratorj  impulses  inilnccd  may  Attahi  grol 
TioloRce,  so  M  in  this  re«piM;t  to  resemble  tb«  Jtinglo  impulse  of  mmc> 
ing.  While,  boworer,  in  sneezing,  the  stream  of  air  eacapea,  as  a  v^ 
through  tbe  nose,  in  coughing  it  escapes  through  the  cavity  ol  tte 
mouth,  which  is  shut  off  by  the  raised  soft  palate  from  the  nasal  cavitf, 
and  enlarged  by  dropping  the  lower  jaw,  and  by  the  deprc«sion  of  tk 
floor  of  the  cavity,  the  tongue  at  the  «amc  time  being  pitshed  rmwvL 
Tbe  clo«ed  glottis  holds  lhi«  air  baek  for  an  iusunt  against  tbe  pr>» 
uro  of  the  ahdomioal  muscles,  and  then  auddenly  opens  pari  •wvf, 
letting  it  escape  irith  an  explosive  noise,  generally  accompanied  byi 
sound,  shrill  or  deep  as  the  case  may  be,  produced  by  tbe  vocal  cborit 
Performed  voluntarily,  and  with  loss  violence,  coughing  luicnmcs  tbi 
I  form  known  to  us  lu  "  clearing  tho  throat.''  In  laughing,  the  •ci>ataik 
expiratory  impulses  are  not  ko  violent,  and  the  Ktrvam  of  air  paMN 
through  the  fairly  open  month,  or,  when  tbe  mouth  ia  abut,  throng 
Ltbe  Dose.  It  is  accompanied  by  contraetions  of  the  munrlm  of  tiit 
ffaee,  and  is  mainly  involuntary,  being  generally  canacd  by  an  inipm- 
sion  produced  upon  the  higher  parts  of  the  brain.  Violent  laugUig 
niuy  be  ciinned  by  tickling  some  parla  of  the  body.  Charaotcriilit 
Houndii  are  jirodnced  in  tbe  same  way  as  already  described  in  conghiBfr 
aud  in  both,  when  long  continued,  the  air  which  from  time  to  timeit 
quickly  inspired  may  produce  a  clear,  shrill  note  in  paaaiag  thioq^ 
tho  glottis. 
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low  come  to  a  very  important  constilncnt  of  animal  food,  ■!• 

tbougii  it  \3.  not  contained  in  beef,  mutton,  pork,  poultry,  f[*ina, 

fish,  or  any  other  organieed  animal  substance.     It  is  not  even  ytvieU 

ntiefactorily  to  exist  in  the  blood,  although  it  is  somi^bow  obtaJiiBd 

,  from  the  blood  by  special  glands  at  certain  porioda.     I  refer  to  numi, 

i  substantial  buais  of  obecfle,  which,  as  everybody  knows,  is  the  rvc- 

'  solidated  cord  of  milk. 

It  is  evident  at  oooe  that  casein  most  exist  in  two  forms,  tbn  Mia- 
blc  and  iosolnble,  so  far  as  the  common  solvent,  water,  la  coneenod. 
It  exists  in  the  soluble  form,  and  completely  dissolved  in  milk,  ttA 
insoluble  in  ebecMt.    When  precipitated  in  tta  tnsoluble  or  ooagnbted 
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form,  u  th«  oord  of  new  milk,  it  curries  villi  U  Utc  fatty  matter,  or 
cr«3m,  and  therefore,  in  ordrr  to  dudy  iu  propcrtiiit  in  a  Blat«  of 
purity,  we  must  obUttn  t(  vthcru-JM.  "Wit  may  be  don«  by  allomng 
the  fat-globiiU-K  of  tbft  milk  to  float  to  th«  inrfaee,  aud  tltun  rcmoTe 
thpm — i,  c,  by  lu-fiaraiing  tlio  eream  aa  by  the  ordinary  dairy  mdliod. 
Wc  thus  obtain  in  tbe  akimmed  milk  a  solution  of  casein,  but  there 
otill  remaina  aome  of  the  fat.  l*his  may  be  removed  by  evaporating 
it  down  to  solidity,  and  then  diMoIving  out  the  fat  by  means  of  etber, 
which  leaves  the  soluble  casein  behind.  The  adhering  etJivr  being 
evaporated,  wc  have  a  fairly  pure  *pocimon  of  casein  in  it>  original  or 
soluble  form. 

Tbia,  when  dry,  ia  an  ambcr-oolored,  tnnalucent  aubatance,  devoid 
of  odor,  a»d  insipid.  This  insipidity  and  absence  of  odor  of  the  pure 
and  M|Muated  casein  ia  noteworthy,  as  it  is  evidently  the  condition  in 
which  it  exista  in  milk,  but  very  different  from  that  of  tbe  caavin  of 
cheese.  My  object  in  pointing  thia  out  is  to  abow  that  in  tlio  oouno 
of  thi:  maniidietun!  of  chc(«e  new  properlies  are  developed.  Skim 
railk — a  solution  of  casein — is  taateleaa  and  inodorous,  white  cheoe, 
whether  made  from  skimmed  or  whole  milk,  has  a  very  decided  flavor 
and  odor. 

If  we  now  add  iomc  of  our  dry  casein  to  water,  it  diMolvca,  form- 
ing a  yellowinh,  vijicid  fluid,  which,  on  evaporation,  becomvs  covered 
witfa  a  Klight  film  of  insoluble  casein,  which  may  be  readily  drawn  off. 
Some  of  my  readers  will  recognize  in  this  de^icription  tbe  resemblance 
of  *  now  well-known  domestic  preparation  of  soluble  casein,  condensed 
milk,  where  it  is  mixed  with  much  cream,  and  in  the  ordinary  prepara- 
aUo  much  sngar.    The  cream  dilutes  the  yellowness,  but  does  not 

1«  mask  it,  and  the  viscidity  in  Hhown  by  the  strings  which  follow 
le  apoon  when  a  spoonful  ia  lifted.  If  a  concentrated  solution  of 
pure  casein  is  exposed  to  the  air  it  rapidly  putrcfiea,  and  passes 
through  a  scries  of  changes  that  I  must  not  tarry  to  describe,  be- 
yond stating  that  ammonia  is  given  off,  and  some  crystallino  snb- 
stanceA,  such  as  Uueiuf,  tyro»ine,  etc.,  verj-  interesting  to  the  phyMO- 
logical  chemist,  but  not  important  in  the  kit<rhen,  are  formed. 

A  solution  of  casein  in  water  is  not  coagulated  by  botling ;  it  may 
be  repemtodly  evaporated  to  dryness  and  rediasolved.  Upon  thia  de- 
pends the  practieabiiity  of  preserving  milk  by  evsporating  it  dovm, 
or  "condensing."  This  i-omlciiKed  milk,  however,  loses  a  little;  its 
albumen  ia  aacrificed,  as  everybody  will  understand  who  has  dipped  a 
cpoon  in  freshly- boiled  milk  and  observed  the  skin  which  tbe  spoon 
removes  from  the  snrface.     This  is  coagulated  albumen. 

If  alcohol  is  added  to  a  concentrated  solution  of  casein  in  water,  a 
paendo-coagulation  occurs  ;  the  casein  is  precipitated  as  a  white  sub- 
stance like  coagulated  albumen,  but,  if  only  a  little  alcohol  is  used,  the 
aotid  may  be  redi±»olved  in  water ;  if,  however,  it  is  thus  trcate<I  with 
strong  alcohol,  the  casein  becomes  difficult  of  boIqUod,  or  eveu  qait« 
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insoluble.  Alcobol  sddrd  to  mIM  K^nblfr  CMeia  ronden  it  opo^ 
Bod  gives  it  ttic  n]>|x-iiruRoo  of  c««galBtvd  albumcti.  Tbo  alcohol  iUtU 
diasolvca  a  little  of  tlm. 

The  obaracteristio  coagnlition  of  casein,  or  its  conversion  from  lb 
Kolublc  to  the  insoluble  form,  is  produced  rather  mysturioualy  by  m- 
net.  Adda  precipitate  it  from  an  aqueous  solation,  producing  u  wf- 
parent  coaf^lalion,  but  it  is  not  « tnie  and  complete  coagulation  likt 
tltul  fiScct«d  by  Um  ronDet,  for  on  mHitnliziDg  the  acid  precipitant 
with  an  alkali  or  metallto  ozido  tbo  cawb  again  dissolves.  Excqptiog 
in  th«  caaea  of  acetic  and  laotio  aoida  (viiMgar  and  the  acid  of  toot 
millc),  which  procipiiat«  pore  easein,  tlio  aoid  prooipttatcs  appear  to 
be  a  oontpound  of  casein  with  the  acids,  and  the  casein  ia  B«t  frt«  b 
ita  origiual  stnto  when  llio  acid  goes  over  to  the  alkali  or  bane  inHil- 
lie  oxide.  The  action  of  rennet  in  the  coagulation  of  casein  iaitilll 
chemioai  mystery,  especially  when  we  oonaidirr  the  smaUness  of  ibi 
qoantity.of  coagulating  agent  required  for  tbo  rapid  and  con)]>Iete  con- 
version. 

A  ealf  baa  four  atomacba,  the  fonrlh  being  that  n-liirh  corrcspooib 
to  oun,  botli  in  structure  and  functions.  It  is  lined  with  a  DnDbraoe, 
from  wbioh  arc  accreted  the  gastric  juice  and  other  fluids  cocic«nied  io 
effecting  the  converaion  of  food  into  ehyine.  A  weak  infusion  midt 
from  a  itinall  ])icoo  of  thia  "mucoua  raemhrantt"  will  coagulate  tW 
casein  of  two  or  three  thousand  times  ira  own  quantity  of  milk,  or  tbe 
eoagulitiion  may  be  effected  by  placing  a  small  piece  of  the  stOBKh 
(usually  salted  and  dried  for  the  puqioae)  in  the  milk,  and  wanaioj; 
it  for  a  few  liours. 

Many  tbeoretical  ntlempts  have  been  made  to  explain  this  actioo 
of  the  rennet  Simon  and  1  Jebig  supposed  that  it  B«ta  primarily  u  1 
fcnnent,  converting  the  sugar  of  milk  into  lactic  acid,  and  that  thii 
lactic  acid  coagulatctt  the  casein  ;  but  Selmi  has  shown  that  alkaliae 
milk  may  be  coagulated  by  rennet  in  tli«  course  of  ten  minntca^  lad 
that  after  the  coagulation  it  still  has  an  alkaline  reaction.  This  it  tba 
case  whether  fresh  naturally  alkaline  milk  is  vaxA,  or  milk  that  hit 
been  artificially  rendered  alkaline  by  the  addition  of  soda. 

Casein,  when  thoroughly  coagulated  by  rennet,  then  purified  la^ 
dried,  is  a  hard  and  yellowish  horn-like  substance.  It  oofteu  aad 
swelU  in  water,  but  Ao\»  not  dissolve  therein,  nor  in  alcohol  uor  wetk 
acids.  Strong  mineral  acids  docomposo  it.  Alkali<'a  dissolve  it  retil- 
ly,  and,  if  concentrated,  decompose  it  on  the  application  of  best. 
When  moderately  heated,  it  aoftrns,  and  may  be  drawn  into  threadi, 
and  becomes  elastic ;  at  a  higher  temperature  it  fuses,  swells  up,  csr> 
boniacs,  and  dovelo|>8  nearly  tlie  same  produota  of  distillation  u  >l>« 
other  protein  compoundH. 

1  have  good  and  sufficient  reaaons  for  thus  specifying  tbe  prepw 
ties  of  this  constituent  of  food.  I  regard  it  as  tbe  most  impotuntef 
all  that  I  have  to  describe  in  connection  with  my  subject — tiio  mmm* 
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of  oookery.  It  contains  (as  I  shall  prcscotly  shov)  mora  natritiouB 
nutertal  than  any  other  food  that  u  ordinarily  obtainable,  uid  its 
ooolccry  is  singalarly  n«gl«ct«d,  i«  practically  aa  UDknowo  art,  espo- 
oially  in  this  country.  We  commonly  eat  it  nw,  although  in  its  raw 
•tat«  it  is  pccaltarly  indigestible  ;  and  in  the  only  oookcd  form  famil< 
iarly  known  among  us  here,  that  of  a  Welsh  rabbit,  or  rare-bit,  it  is  too 
often  rvndered  Ktill  more  indigestible,  though  this  need  not  be  the  case. 

Hen-,  in  tliLi  (l('na«ly  populated  country,  whoro  we  import  so  much 
of  our  food,  oh<r6f>e  demands  oar  most  profound  attention.  The  difli- 
Oaltle*  and  coot  of  importing  all  ktndii  of  meat,  fish,  and  poultry,  are 
gjeat,  while  cbeeae  may  be  cheaply  and  d44il>ttnt«)y  brought  to  us 
from  any  part  of  the  world  where  cow*  or  goata  can  bo  fed,  and  it 
can  be  stored  more  rc.tdily  and  kept  long<^r  than  othor  kinds  of  animal 
food.  All  that  ia  required  to  render  it,  D«xt  to  bread,  the  staple  food 
of  BritoDB,  is  scientific  cookery. 

If  I  shall  be  nblo,  in  what  it  to  follow,  to  impart  to  my  fellow- 
countrymen,  and  more  aqxHially  countrywomen,  my  own  convictions 
concerning  the  oookability,  and  consequent  improved  digestibility,  of 
cheese,  these  papers  will  have  "  done  the  state  some  senrice  1  '* 


xxm. 

In  iny  last  I  referred  generally  to  the  high  nntritive  value  of  cheese. 
I  will  now  stato  particulars.  First,  as  regards  the  water.  Taking  mus- 
cular fiber  without  bone,  t.  e,,  selected  best  part  of  the  meat,  beef  con- 
tftins  on  an  average  Ti.\  per  cent  of  water  ;  mntlon,  73^  ;  veal,  7-4  i 
pork,  69}  ;  fowl,  73}  ;  while  CbcNhirc  checxo  contains  only  30|,  and 
other  cheeses  about  the  same.  Tlm«,  at  starting,  we  hare  in  every 
pound  of  cheeae  rather  more  than  twice  an  much  eolid  food  as  in  a 
ponod  of  the  best  meat,  or  comparing  with  the  average  of  the  whole 
carcssa,  including  bone,  tendons,  etc.,  the  cheese  has  an  advantage  of 
tfaree  to  one. 

The  following  remits  of  Mnlder's  analysis  of  casein,  when  compared 
with  tboKC  by  the  same  chcmiitt  of  albumen,  gelatine,  and  fibrin,  mIiow 
that  there  is  but  little  difference  in  the  situnate  chemical  composition 
of  these,  ao  f ar  as  the  oonstituonta  there  named  are  concerned  : 
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We  may  tliorefore  conclude  that,  regarding  tbe««  from  the  poiu  d 
Yiew  of  niuogcnont  or  flpfih-formiog,  uid  cmrbonAccoax  or  hea(-)pTni; 
eonstiiuonis,  these  «hicf  materials  of  flcflh  and  uf  cbccse  ve  ■ban 
equal. 

The  same  ia  the  case  u  n^ards  the  fat.  llic  qimntity  in  the  at 
COM  of  oxen,  calvee,  sheep,  lambs,  and  pigs  rarics,  according  lo  Ik 
Edward  Smith,  from  16  per  sent  to  81  -3  per  <!CTt  in  moderately-fitlrf 
animal*,  while  in  wbol»-milk  cbe^Ms  it  variet  from  21-88  p«r  cent  U 
.'i2'3I  per  oviit,  coming  down  io  eJum-millc  ebeesM  m  tow  sa  OS.  Dr. 
Smith  includes  Ncufchilicl  chone,  conuining  18'7'*  per  i?cnt  anMif 
the  whole-mitk  cb«eM«.  llo  doe«  not  aecm  to  be  awaro  tliat  the  dMW 
made  up  between  straws  and  iiold  under  that  name  is  a  riootta,  or«ni4( 
curd  of  hkim-milk  cheese.  Its  ju«t  raloe  ia  about  tbrpepettoe  per  ymJL. 
In  Italy,  vbcro  it  forms  the  baits  of  some  delicious  dishes  (snch  it 
hudino  di  ricotta,  of  which  anon),  it  is  sold  for  about  twopence  pK 
pound  or  less. 

There  is  a  discrepancy  in  the  pobliiihed  analyses  of  cssdn  wbici 
demands  explanation  here,  as  it  is  of  great  practical  importaMa 
They  generally  correspond  to  the  abore  of  Mulder  withia  snuUl  &a^ 
tiow,  M  shown  below  in  those  of  Scherer  and  Dumas  : 


ChrtMD M-MS  61-7 

Bjdrogcik 1-4«S  T-S 

Nhnigca. IBTSf  M* 

Oxygvu,  ■utpbur. XiHC  tst 

In  these  the  one  hundred  parta  are  made  up  without  any  pl»o^hat«  o( 
lime,  while,  aceordtng  to  Lehmann  ("  Phy^ological  Cfaemiscry,"  toL  1. 
p.  379,  Cavt'ndi«li  edition),  "  casein  that  has  not  been  treated  with  acub 
conUins  about  six  per  cent  of  phosphate  of  lime ;  mor«^  oonsequBtlj, 
than  is  contained  io  any  of  the  protein  compounds  wo  bare  hitbtfte 
oonsidcntd.'* 

From  this  it  appears  that  wc  may  have  eaaein  with,  and  casm  wilb- 
ont,  this  necessary  constituent  of  food.  In  precipiuting  eiuein  for  1^ 
oratory  analysis,  acids  are  contmtmly  used,  and  thus  the  pbospbau  \A 
lime  is  dissolved  out ;  but  I  am  nnabte  at  present  to  tell  my  readen  iht 
precise  extent  to  which  tbi*  nrtnally  ocours  in  prtclic-al  cheeftc-mikinn 
where  reonct  is  used.  What  I  have  at  present  lcam«'il  only  indictlM 
generally  that  this  conatitnent  of  cheese  is  very  rariable ;  and  I  hneby 
suggest  to  those  chemists  who  are  professionally  conoemed  ia  the 
analysis  of  food,  that  they  may  snppty  a  valuable  oontribntion  to  w 
knowledge  of  this  subject  by  aimply  di-lt-rmining  the  phosphate  of  Um 
contained  in  the  ash  of  different  kinds  of  cheese.  I  would  do  thii  ny- 
•elf,  bat,  having  during  some  ten  years  past  foTMken  tbe  Uhoralofy 
for  the  writing-table,  I  have  neither  the  tools  nor  the  Ictiture  for  wn* 
work ;  and,  worso  still,  I  have  not  that  prime  esHcuttuI  to  practical  it- 
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Bearob  (oeixiciallf  of  endowed  research),  a  staff  of  obedient  assistants 
to  do  the  drudgvry. 

Tbe  cotnparison  specially  dvmaoded  w  betwo«a  clMoaes  modo  with 
retuKt  and  lb<>«o  Dut«h  and  faotory  cheesM  Ifao  curd  of  which  has  b«en 
|ir«eipit«t«d  by  hydrochlorio  acM.  lliooratical  eunHi  dent  ions  point  to 
dw  «cKicltist»n  tliut  in  the  latt«r  much  or  even  all  of  the  pbospbato  of 
lime  may  be  left  in  solution  in  the  wbey,  and  thus  tbs  food-value  of 
ti>e  checM  seriooaly  lowered.  We  muftt,  however,  siupend  Jadgn>ent 
in  tbe  mean  timet. 

In  oompanng  the  nutritive  valao  of  cbccRC  with  that  of  flesh,  tbe 
retention  of  thia  pbo<tpliut«  of  lime  nearly  com^ponds  wtlb  the  rvten- 
lioa  of  the  juioce  of  the  meat,  among  wbicb  are  tbe  pfaoa])batc8  of  tlie 
flab. 

Tbeae  pbospbatea  ot  lime  are  tbe  bone-making  material  of  food, 
and  have  something  to  do  in  bnilding  ap  tbe  brain  and  nervous  matter, 
Iboagh  not  to  the  extent  that  is  viipposod  by  those  who  imagine  that 
tbere  is  a  special  uotmection  between  pboMpliorua  and  the  brain,  or 
phospfaoreacenoe  and  spirituality.  Bone  contains  about  eleven  per  cent 
of  pboBphoraa,  brain  Icaa  than  one  per  cent. 

1'he  value  of  food  in  reference  to  its  phosphate  of  lime  is  not  merely 
a  matter  of  percentage,  aa  thin  Bnlt  may  exist  in  a  stale  of  solution,  as 
in  milk,  or  n»  a  aolid  very  difficult  of  nawmtUtion,  an  in  bones.  That 
rvlained  in  oheeae  b  probably  in  an  intermediate  coDdition— not  acta- 
ally  in  solution,  but  ao  finely  divided  aa  to  be  readily  dissolved  by  the 
a«id  of  tbe  gastric  juice. 

I  may  mention,  in  reference  to  this,  ttiat',  when  a  child  or  other 
yoang  animal  takcjt  its  natural  food  in  the  form  of  milk,  tbe  milk  is 
conven«d  into  unpniMicd  ebeeae,  or  ennl,  prior  to  itA  digention. 

Supposiiiv  tliat  on  an  average  cheese  contains  only  one  half  of  the 
■ix  per  cent  of  phosphate  of  lime  found,  as  above,  in  the  casein,  and 
t&king  into  consideration  the  water  contained  in  flesh,  tbe  bone,  eta, 
we  may  conelnde  generally  that  one  pound  of  avvmgc  cheese  con- 
tains as  much  nutriment  as  tliree  pounds  of  tbe  average  mat<-rial  of 
tbe  carcass  of  an  ox  or  sheep  as  prepared  for  sale  by  the  butcher ;  or, 
otherwise  stated,  a  cheese  of  twenty  pounds  weight  oontains  as  much 
food  aa  a  sheep  weighing  sixty  poands  as  it  hangs  in  the  bntcber'a 
shop. 

Now  comes  the  practical  question.  Can  we  aaiunilato  or  convert 
into  our  own  aobslance  the  cheese-food  as  easily  as  we  may  the  flesh* 
food? 

I  reply  that  we  certainly  can  not  if  the  clicesc  is  eaten  raw ;  bnt 
have  no  doubt  that  wo  may  if  it  be  suitably  cooked.  Hence  the  para* 
mount  importance  of  tbispartof  my  snbjeet.  A  S win*  or  Scandinavian 
mouQtaitieer  can  and  does  digest  and  assimilate  raw  dicese  as  a  ati^tt 
ticle  of  food,  and  proves  its  nutritive  value  by  the  result ',  but  feebler 
of  the  plainjt  and  towns  can  not  do  the  like. 
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I  nuy  bcre  mention  that  I  bftve  recently  nutdo  some  experimeBU  m 
tlie  diiwolving  of  cheese  by  adding  iiutficient  olkvli  (carbunst*  of  pol- 
uli)  to  nentraliie  the  acut  it  coouins,  thus  conTerting  the  caiwin  iot* 
itfl  original  Bolablu  form  M  it  «xist«d  in  tJw  mittc,  and  h»vu  pg^rliiUf 
micce«dcd  both  with  water  tod  milk  as  eolventx ;  bat  before  tvpertjif 
tboH  ruults  in  detail  I  will  dcseribc  nomo  of  the  practically  esubliaM 
nvthoda  of  cooking  cheese  chat  are  so  curiotuly  nnlmown  or  littll 
known  in  thia  country. 

In  the  fatherland  of  my  grandfather,  Lmit*  Gal>rie.l  Mattira,  om  of 
the  conunonest  dishes  of  the  peasant  who  tills  his  own  frecbolil  uul 
]^ws  hU  own  food  is  a  "  fondovin  "  (I  can  not  explain  the  etymolo^ 
of  the  word,  and  ipdl  it  only  by  car,  never  having  seen  it  in  print  at 
writing).  TbiM  is  a  tnixtore  of  rhc>cno  and  eggs,  thu  rboc^?  grated  and 
i  beaten  into  the  egg  as  in  making  omclcl^,  with  a  small  addition  of  nr« 
tmilk  or  butter.  It  is  placed  in  a  littlo  pan  like  a  flower-pot  Mscer, 
gently,  served  as  it  comes  oS  the  fire,  and  eaten  from  (he  res- 
in which  it  is  cooked.  I  have  made  many  a  hearty  dinner  on  ona 
of  thc«o,  fAut  a  lump  of  black  broad  and  a  emnlt  bottle  of  genuine  bvt 
thin  wine  ;  the  cost  of  the  whole  banquet  at  a  little  aubergt  beisg  dm- 
allylcM  than  sixpence.  The  cheese  is  in  a  pasty  condittoo,  and  pwlly 
dissolred  in  the  milk  or  bntter.  I  have  tested  the  sost^ning  pow  of 
Biich  a  mesl  by  doing  some  very  stiff  mountain-climbiDg  and  limg  fast- 
ing after  it.  It  is  rather  too  good— over-nutritious— for  a  tun  only 
doing  sedentary  work. 

A  dilutiMl  and  delicate  modification  of  this  may  b«  made  by  taking 
lic«8  of  bread,  or  bread  and  butter,  soaking  them  in  a  batter  made  of 
I  or  milk — without  flour — then  placing  the  slices  of  soaked  bral 
a  pie-dish,  covering  each  with  a  thick  coating  of  gmted  che««e>  aiti 
:  building  up  a  8trat)fii<d  deposit  to  fill  the  dish.    The  sniplua  bat- 
^ter  may  be  poured  over  the  top  ;  or,  if  time  ui  allowed  for  saUmltaa, 
the  trouble  of  preliminary  soaking  may  be  saved  by  simjity  ponring 
•11  t3ve  batter  thus.     This,  when  gently  baked,  supplies  a  delicious  anil 
Uighly  nutritious  dish.     Wo  call  it  cheMe-pndding  at  home,  bot  my 
DTvn  experience  convinces  me  that  we  make  a  iniEtake  in  naing  it  to 
supplement  the  joint.    It  is  far  too  nutritious  for  tlits ;  its  savory  char- 
acter tempts  one  to  eat  it  so  freely  that  it  would  be  far  wiser  to  bss  il 
las  the  Swiss  peasant  use*  his/ontfeufn,  i.  e.,  w  the  one  and  only  diifc 
^  of  a  good  wholesome  dinner. 

I  have  tested  its  dig«tlhility  by  eating  it  heartily  for  sapper.    Ke 
Bightmar«  bait  followed.     If  I  sup  on  a  cnn-cspondiog  qoaatity  of  law 
l-eheeae,  my  sleep  is  miserably  eventful. — Kwy^^ai^ 
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■LBUIUUUf  or  TQK  UCERICUt  ttU.  TILIniuBtB  (X»rAXT. 

THE  first  telegraph  line  constructed  in  this  coontry,  £rom  Balti- 
more to  Wasfainffton,  in  1)!^3,  won  intended  to  be  laid  under- 
ground, and  tbe  first  nino  milvit  wm  ■<>  liiid.  Four  copper  wires  woro 
each  wound  with  cottwi,  soaked  in  shellac,  and  the  whole  drawn  into 
a  lead  tube  ThU  tube  was  laid  in  a  trench  \>j  the  side  of  tbe  rsilr 
rowl.  Hard])-  was  the  itection  completed,  however,  when  water  found 
iu  way  into  the  joints,  deatrojing  th«  ioauUtion,  and  the  conductors 
failed.  They  were  accordingly  replaced  bjr  win*  strung  on  polos,  and 
the  rest  of  tbe  line  was  constructed  in  this  way. 

In  England  a  very  similar  line  was  built,  along  the  Hue  of  tlu> 
Oroat  Western  Railway,  for  a  distance  of  thirteen  milee  out  from  tho 
city  of  London.  This  line  failed  in  exactly  the  samo  way  aa  the 
American  lines,  and  the  pipes  wn«  dug  up  and  placed  on  short  po«bi 
six  inches  above  the  ground.  Tltey  were,  liowever,  aoon  replaced  by 
pole  line*. 

At  various  places  on  the  Continent  similar  cxperimeuts  were  tried, 
and  everywhere  with  the  same  results.  Thus  it  happened  that,  though 
the  first  idea  of  telegraph  cnginocm  the  world  over  was  to  run  electric 
wires  under-ground,  lliey  wurc  «v<Tywhi-rc  obligrd  to  Htring  the  wires 
on  |K)1(!R.  In  Eivgland  and  on  the  Cootiuent  there  lias  always  been  a 
strong  desire  to  have  a  part,  at  least,  of  tbe  electric  wires  under- ground. 
In  the  citie«,  pole  lines  have  been  considered  objectionable,  beoanse 
they  disfigarc  the  streets.  Retween  cities,  under-ground  lines  have 
been  desired,  because  of  their  grejit  ufety  in  case  of  invasion,  great 
secrecy,  and  reliability  in  case  of  storma. 

Tbe  introdnction  of  gntla-percha,  in  1846,  accordingly  gave  a  tteir 
impetus  to  ander<ground  constniction,  and,  though  it  tooL  years  of 
experimenting  and  millionN  of  dotliLni,  and  though  s}-stein  after  system 
failed  in  England,  Germany,  and  tho  rest  of  Europe,  there  oxtsts  to- 
day a  successful  and  durable  system  of  nader-ground  telegraph  wires 
connecting  together  the  principal  cities  of  tbe  German  Kiupire,  besides 
many  other  under^ground  tines  in  Tarious  parts  of  Kurope.  Many  of 
the  Europoan  cities  hsTC  the  telegraph  lines  carried  from  tho  center  of 
the  city  to  the  outskJrta,  under-ground ;  and,  in  Paris,  not  only  all  of 
the  telegraph  !in««,  but  tliose  for  electric  lights,  telephones,  and  tbe 
various  other  private  and  municipal  linea,  are  carried  m  the  sewers 
under  the  streets  of  the  city. 

It  must  be  remembered,  however,  that  these  varions  systems  have 
cost  from  ten  to  twenty  times  na  much  %*  ximilar  overhead  lines  ;  that> 
for  every  mile  of  nnder-ground  wire,  there  ore  many  mile*  on 
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|tnd  that  in  Paris,  which  b  th«  on!;-  city  in  the  worid  baring  * 

IpfeM  nnder-groond  ef steni,  there  are  unusnal  facilities  for  the  nmi^H 

Mrf  rire*,  u  sewen  largo  enough  to  walk  Kbout  in  oxlvo'l  ereo  tnnP 

tlie  1«*  important  Rlrww  of  th«  city.    Morvorer,  it  luu  been  IvaA 

tliat,  for  4)eli(!aL«  and  quick-working  apparalua,  such   lu  nntooiatiD 

tcli-grap)i#,  polarixcti  rclny*,  and,  above  all,  the  telepboiif,  long  nndv 

IgTOfind  lincR  are  far  le«  efficient  than  pole  tines.    There  are  two  tet- 

'  Bona,  apart  from  the  difhcultf  of  securing  good  insolation,  why  them 

long  undor-groond  tines  are  comparativclj  inclScient  : 

1.  If  an  electric  condnr.tor  Xm  hrxKight  near  to  n  largo  tnaa  of  qlfl 
ducting  matter,  ita  is  a  wire  wbtm  it  is  taken  down  from  a  pole  mP 
buried  in  tb«  earth,  there  appears  in  the  current  the  pbenocncnuD  fA 
]^eetardation,  by  which  each  »gnal,  instead  of  being  sharp  and  disiiad, 
fxt  partly  kept  back,  so  that  it  overlaps  and  mingles  with  the  next ;  ihi 
rt^tult  is  to  limit  the  speed  of  working  of  the  apparatus ;  or  if.  Like  the 
I  l^ephone,  it  he  an  ap|»mtuK  in  whicli  the  cumuu  are  necessarily  ei- 
Itremely  frequent,  to  confuse  and  dcalroy  the  signals  altogether.    With 
ordinary  Morae  telegraphic  apparatus,  this  is  not  very  IroubleMnne  on 
under-ground  lines  a  hundred  miles  long.     With  delicate  relays,  aad 
more  especially  with  quick  working  printing  telegnphs,  or  antomatk 
L  telegraphs,  aucb  lines  are  very  troubleaome ;  and,  with   tckfibaM*, 
^Ihe  retardation  la  a  very  troublesome  matter  on  nnder-ground  linea  tea 
miles  long. 

3.  The  second  difficulty  is  called  uufritAion,  and  is  noticed  wbea  tw« 
or  more  wires  are  run  side  by  nde  and  near  togetiwr,  as  tliey  nec«M> 
rily  arc  in  an  under-ground  caWe. 

If  the  aignnls  on  one  wire  of  soch  a  cable  be  sharp  and  quick,  ihcy 
cause  fac>Bimile  signals  on  all  of  the  neighboring  wires,  and  tbb  too, 
though  the  insnlatlon  may  be  absolutely  perfect ;  indeed,  above  a  va* 
tain  point,  the  more  perfect  the  insulation  the  greater  the  indoDtiim. 
The  result  of  this  phenomenon  !»,  that  moaaagea  sent  orer  one  wire  are 
liable  to  be  received  on  all  of  the  other  wires,  and,  in  the  case  of  ihs 
telephone,  UiU  phenomenon  is  notioeable  on  cables  one  thousand  feel 
long,  and  on  a  cable  one  mile  long  the  parties  on  one  wire  can  easilf 
nnilerstaiid  what  those  on  the  other  wire«  are  saying.  For  any  other 
iuittrument,  however,  the  inlorferonco  only  becomes  annoying  on  much 
longer  linea.  Steady  currents,  like  thoote  used  with  electric  lights,  an. 
of  course,  not  affected  either  by  retardation  or  induction. 

In  our  own  country  there  i«  little  doubt  that  the  proper  method  o( 
eonstmcting  electrical  wires  AeHcNn  ^UU»  !»,  to  ttring  them  <io  fulei 
in  mid>air.  A  brief  review  of  some  of  llic  European  systems  that  havs 
been  constructed  will  convince  iis  of  this.  Between  the  years  IW7 
and  1850  a  system  of  cablcji,  rontaining  2,64H  mile*  of  wire,  wss 
laid  uuder-gronnd  to  connect  Berlin  with  the  other  principal  «ali«< 
of  Pnisna.  tintta-percha-eovered  wires  were  drawn  into  lea>l  tuhaii 
irhich  were  then  buried  in  txeDohcs  two  feet  deep.    The  coat  of  this 
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•jrgteiB  waa  at  l«ast  t«ii  times  that  of  voII>coDHtrnct«d  oTerhead  Uoes. 
By  1850  the  earliest  of  tbcM  liiMM  had  fuilvd,  and  by  1H53  the  enlin 
systfiin  wiw  reptib»d  by  pole  linu.  In  1822  uimilar  cablv  was  liud 
ia  Ramio,  between  St.  Pet«rBburg  and  Moscow ;  this  worki-d  a  few 
yean  oiid  then  failed-  Between  l^<46  and  1852  many  miles  of  aome- 
wb&t  aimikr  cables  were  laid  in  Fmnce,  but,  excepting  those  Uid  in 
llic  Kwera  of  Pam,  thvy  univvnially  failed. 

Id  1854  quite  a  number  of  lead-oorered  cabin  vcre  laid  in  Don- 
mark,  bnt  tltMO  were  noon  obliged  to  be  abandoned  in  favur  of  over- 
head lines.  In  1823  ibe  I'elcgraph  Company  of  England  laid  down 
a  cable  of  ten  gntta-percha-corered  vires,  in  wooden  tronghs,  along 
ihe  high-road  between  London  and  Manehcster,  a  distance  oi  two  hun- 
dred miles.  Although  neither  pxpcnso  nor  pains  were  spared  iu  the 
ooostmction  of  this  line,  the  cont  Iwing  eomjiarablv  with  that  of  the 
Prussian  systun,  two  years  bad  not  elapsed  before  some  of  the  wires 
ocaaod  to  work,  and,  thou(;h  tbeso  were  replaced  and  workmen  kept 
constantly  busy  on  the  line,  at  the  end  of  seven  years  the  line  was 
wholly  abandonod  in  favor  of  ovorfai-ad  wires. 

I>uring  the  Kune  year  the  Electric  Telegraph  ComjMiny  laid  down 
a  somewhat  nlmilar  ityatem  between  London,  Jdanebester,  and  Liver- 
pool, though  iron  stid  earthenware  pipea  were  substituted  for  the 
wooden  troughs.  Some  of  these  lines  be^n  to  fail  almost  an  soon  as 
oompleted,  while  others  were,  by  constant  repairing  and  attention,  kept 
working  for  nearly  ten  ycare^  when  tbe  whole  was  finally  abandoned 
and  overhead  linM  put  up. 

The  great  trouble  with  all  of  these  systems,  whether  in  England 
or  on  the  Continent,  was  due  to  water,  which  found  its  way  to  the 
condactors,  and  of  eouno  destroyed  the  insulation.  It  was  difficult  to 
handle  the  wire*  without  abrading  the  gutta-percha  ;  and,  when  safely 
laid,  till-  gutu-peroba  was  attackiid  by  coal-giu,  rentable  growths, 
and  the  coDStitnents  of  the  soiL  During  thbi  time  many  other  shorter 
lines  were  constructed,  but  invariably  with  the  same  results. 

Id  1853  the  French  govornmont,  having  failed  in  their  attempt  to 
use  gutu-peroba  wires,  laid  down  a  largo  number  of  bare  wires  in  a 
trencb  filled  in  with  bituminous  eomponnd^.  The  details  of  this  work 
*ere  very  carefully  carried  out,  and  tbe  experiment  is  of  interest 
becanso  similar  plans  are  constantly  being  proposed  to-day.  This  sys- 
tem, costing  from  eight  to  ten  times  that  of  a  thoroughly  built  poVe 
line,  never  worked  satisfactorily,  and  soon  had  to  be  abandoned.  In 
1^8  tbe  admiai  strati  on  decided  to  return  to  gutta-percha-eovered 
cables  laid  In  lead  tubes.  Tbe  reason  of  this  was,  that  some  of  these 
cables  laid  in  the  sowers  of  Paris,  in  18JC,  were  still  in  good  condition, 
Uaoy  miles  of  this  cabin  were  laid,  some  with  the  lead  pipe  laid  di- 
rectly in  tbe  earth,  some  with  it  drawn  again  into  iron  pipes,  and  some 
earned  through  the  sewers  of  the  principal  cities.  Those  cables  laid 
idtf'sctly  IA  the  earth  soon  failed,  but  tlwae  iu  iron  pipt»  and  the  sowers 
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continued  to  work,  and  from  thu  grew  tlio  syitcm  now  luwd  In  Pttk 

T7p  to  1870  ihc  abovv-dc9oribed  altempu,  i»  well  as  many  otiien  (mI 

I  recounted),  bad  proved  a  leries  of  oomplete  failures.    Sioce  that,  lio*- 

|BTer,  several  lines  have  bcon  built  in  England  that  bavc  continneii  U 

nrork  Baoccmf  ully  ;  and  in  Ovrman)'  •noceasfol  under-ground  cftblci  fain 

rbeen  laid  down  connecting  iog«lber  all  of  tlie  principal  eitiea  of  Um 

em[Hre.    Tbe  present  oomplete  sj^atem,  as  used  b«tw««)  LiropMl 

and  Manchester,  was  constracted  a«  follows  :  Iron  or  Btoaeware  pipM 

were  laid  from  one  to  two  feet  below  tbe  level  of  the  road-sido  wili 

floah-boxes  oomiug  to  the  aurface  crcrir  two  hundred  yard*.    Into 

theso  was  drawn  a  cable  of  gutla-pen'lia-«ovored  wirea,    Tho  jocnti 

wi'Tv  carefully  made  in  tbe  pipes,  and  tlicy  were  smootJied  inside  to 

provoDt  any  possible  abrading  of  the  cable.    Tbe  route  waa  eapeabUy 

teleeted  tbxougb  a  low  and  mar^y  ntction  of  country,  ao  that  lln 

pipes  were  almo«t  constantly  filled  with  water— this  Wing  the  best 

ipoMible  oonditioD  for  tbe  preservation  of  tbe  gutta-percha.     The  pna- 

Hnt  European  ayatem  dates  from  187S.    lite  cable  is  similar  to  thai 

hnsod  for  snbmarine  purposes.     It  consists  of  seven  copper  wira^ 

'  coated  with  two  layers  of  gutta-percha  and  two  of  Chatterton's 

pound,  and  the  whole  covered  with  an  armor  of  galvanizod-iroo  wirsa 

This  cable  is  laid  in  a  trench  by  the  road-nde,  aiul  comes  to  the  saifaoe 

only  iiiiiide  tbe  t4'U-gr:tp)i-oSic(«  in   the  eiti«s.     Us  cost  was  nearly 

twenty  times  the  oo«t  of  a  well-built  |>ole  line. 

Although  both  the  English  and  the  Uermao  srat«ms  are  sncee«- 
fuUy  working  lines  of  telegraph,  they  are  far  less  eflicient  than  poh, 
lines  of  the  same  length.    The  speed  of  working  even  the  ordiari^H 
instruments  is  limited ;  serious  trouble  appcan  in  attempting  to  wV 
faKt-working  machine*,  or  antomatio  tenders,  and  the  use  of  the  tele- 
phone is  impocsibte. 

I  think  these  facta  have  sufficiently  demonstrated  that  for  los^ 
Flines  of  telegraph,  stretching  from  city  to  city,  hero  in  America,  pole 
lines,  which  can  be  cheaply  built,  easily  repaired,  and  where  the  wii« 
can  be  removed  from  tlic  retarding  influnnec  of  tbe  earth  and  the  li- 
ductivo  influcnoea  on  each  other,  are  decidedly  superior  t« 
ground  lines. 

Within  oar  large  cities  tbe  problem  presented  is  somewhat  diflrf- 

ent.    I>nriiig  the  last  few  years  the  number  of  electric  wiraa  ha 

rapidly  increased,  especially  since  the  introduction  of  the  toltipboH 

hand  cicctnc  light,  and  tbe  probability  is  that  the  next  few  year*  vill 

'  ahow  a  further  large  inerea8&     If  these  wires  are  run  on  poica,  they 

not  only  disfigure  tbe  streets,  but  simousty  interfere  with  the  opeca- 

■  tions  of  firemen  in  case  of  lire,  as  we  have  repeatedly  seen  during  lbs 

Hast  few  years.     A  oobwob  of  wires  running  over  the  boues^ps  n* 

quires  tbe  linemen  to  eonttnunlly  tnunp  through  the  bousos  at>d  am 

Lthe  roofs,  causing  annoyance  to  the  tc^nanta  and  damage  to  tbe  bniU- 

lings.    Sloreovcr,  wires  fixed  to  house-t<^  are  subject  to  removal  at 
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the  whim  of  lb«  oirner,  and  tbey  have  to  b«i  continuAlly  removed  from 
building  to  building  as  th«  good- will  of  each  owner  \»  exliaust«d. 

In  olmoat  all  of  the  Urge  cities  the  qneetioa  is  now  facing  askedi 
Why  cau  not  all  of  thew  wiroa  be  bniied  along  with  the  gas  and 
water  pipes  aodw  tJio  Htrcct*  t  In  amtwcr,  I  propose  to  de»cril)v  briefly 
what  haa  been  dono  in  thia  direction  in  European  citi«s  Ihvn  to  look 
at  eome  cxperimenta  lately  made  in  thia  coontry,  and  tlias  to  show 
how  far  ituch  a  plan  ia  and  how  far  it  is  not  practicable. 

In  Paris,  aU  the  wires  are  carried  in  the  sewers  under-gronnd. 

In  London,  the  tfUgraj>h  wires  are  carried  from  the  central  office 
to  many  of  the  branch  otlicvs  and  to  the  railwaya  leading  out  of  the 
city  under^ground. 

In  Vip]ina,  Prague,  Itrlinn,  Kanieh,  Augsburg,  Nuremberg,  and 
mftny  other  cities,  the  telegraph-wires  are  carried  nnder-groai>d  by 
armored  cables  to  the  outside  of  the  city. 

Id  tJte  German  citJcn  wo  bavo  soon  that  many  of  tho  telegrmph- 
WlKfl  are  carried  under-ground  from  tho  center  of  the  city  to  connect 
with  eahlcR  running  to  other  citte:*. 

Tolvphune  wires,  electric -light  wires,  and  a  large  majority  of  tele- 
graph wim  in  European  cities  are,  however,  aa  in  America,  carried 
over  hoDse-topa  or  on  poles. 

The  cable  mo«t  generally  made  in  Paris  oonststs  of  seven  gutla* 
pcroha-co vexed  wire*  laid  into  a  (table  covered  with  tarred  hemp  and 
drawn  into  a  lead  pipe ;  this  pipe  la  fastened  by  hooka  to  the  aide-wail 
of  the  newer.  The  cables  are  thus  easy  of  accCNH,  and  any  new  cables 
may  be  added  as  roqnircd  without  disturbing  those  already  in  u»c. 
In  some  of  the  newer  cables  wires  covered  with  cotton  soaked  in  par- 
affine  are  otod  inntead  of  gutta-pcrcha-covcrod  wires.  The  distances 
within  thia  city  are  so  short  that  neither  Induntion  nor  retardation 
has  to  be  considered  in  the  telegraph  wires.  Electric-lighting  wirci, 
we  have  seen,  are  not  affected-  The  telephone  wires  are  in  Parii 
protected  from  thoso  cviU  by  an  extremely  simple  though  expensivo 
device.  Instead  of  a  ainglc  wire  for  each  circuit,  two  wires  twisted 
together  arc  usi-d,  the  current  going  out  over  one  and  returning  over 
the  other.  Such  a  device  is  called  a  "  niclallic  circuit."  Any  outside 
disturbing  eircuit  lends  to  indoce,  in  the  two  wirea  of  the  metnllio 
eirouil,  equ&l  and  opposite  currents,  which  neutralize  and  disappear. 
Id  such  an  arrangement,  too,  there  is  a  minimum  of  retardation. 

There  are  aevcra]  thousand  roilcM  of  wire  in  the  sewers  of  Paris, 
and  the  ce«t  of  the  gutta-pereha-covcrcd  enhlcw  is  about  (140  per  mile 
of  wire,  or  about  five  times  the  cost  of  a  pole  line  to  do  tltc  aame 
work.  As  telephone  cables  require  two  wires  for  each  circuit,  thia 
estimate  would  hare  to  be  doubled.  The  paraffined  cables  are,  how- 
erer,  ooosidenbly  cheaper,  though  their  durability  has  not  yet  been 
proved.  The  coat  for  repaint  is  very  small,  and  aome  cable*  have  not 
touched  for  twenty  years.     In  any  other  city  than  Paris,  the 
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hboTC  ttgmvi  would  be  T«ry  gmtl;  incrcsMd  hj  tbo  eost  of  nadir 

Kljnaod  piping  aod  cb&iabert  to  contaiti  the  vablea. 

r  It  is  thuB  (IcmoDetrated  that  it  is  technicaUtf  poniblv  to  plan  il 
of  tl»c  wires  in  «  city  gndcr^ground.    It  is  abo  demonstnti^  that  tb 

Leoat,  CTeu  wh«n  a  Urge  nambcr  of  win**  run  xido  by  nde,  is  eDonnoo^ 

rlooKued.  For  maoy  purpoM^  w  tttleptioiiy  «r  electric  ligbtt^f^  I 
DooHidcrable  Dumber  of  wires  start  out  from  a  central  ofBce  togethv; 
but  continually  bifurcate  until  single  wires  run  to  the  faotwes  of  tkt 
subficribcrB.  Tbc  cost  of  one  wire  by  itself  is  vastly  larger  tboa  wkn 
many  are  mn  together,  tJic  cost  of  the  pip«  and  for  laying  bftog  not 
ranch  grvatvr  for  fifty  wires  than  for  one,  and  th«  cost  of  single  «riN 
cabtfM  bving  greater  per  mile*  uf  wire  than  multiplo  wire  cables,  » 
that  the  expense  of  putting  such  a  syirtc^ni  ns  one  of  oar  lelephcM 
exchanges  entirely  under-gmund  would  place  tbe  cost  of  tba  i]uti» 
meats  entirely  out  of  reach  of  the  subccribers.  If  telephonea  were  re- 
ijnired  in  every  bouse,  as  are  gas  and  water,  snch  a  system  might  bt 
practicable,  but  at  present  that  is  not  likely  to  be  the  case. 

The  Ami-ricun  Boll  Telephone  Company  has  nrocntly  constructed 
two  short  lines  of  uiider-ground  wires  in  the  b<i^e«a  section  of  B«s- 
ton,  and  ihcM  give  us  excellent  daU  from  which  to  judge  of  the  esteat 
of  technical  )>raoticability  and  the  i'x|>ense  of  patting  all  wirea  ondtr- 
ground.  We  have  seen  that  in  Paris  the  letardation  and  indnctioa 
are  both  obviated  by  the  use  of  double  and  twisu-d  wires  in  metallic 
circuit.  It  is  t>cecssary  that  ali  of  the  wires  bo  id  metiillio  circuit, 
for,  if  a  tnetallio  circuit  be  connected  to  a  ningle-Une  circuit,  the  dis- 
turbances are  not  removed.  If  a  NubHtTiber  iu  one  city  wishes  to  lalk 
with  a  sobscriher  in  a  neighboring  city,  both  cities  must  have  nw- 
tallioHiircuit  systems  and  metallic  circuits  between  the  two  ottica.  As 
the  two  lines  oonstrncted  \a  Boston  are  short,  only  about  one  quarter 
of  a  mile  each,  it  was  deemed  best  to  n«c  siugle-Une  circuits,  hoping 

ktbat  the  induction  and  retardation  on  so  short  linee  would  not  \m. 

'tenons. 

The  system  is  constructed  as  follows :  Eight  wroaght-iron  pipes, 
llin-c  inches  in  diameter,  are  laid  side  by  side  in  two  ruwn,  aWut  fow 
feet  below  the  surface.  At  each  street  comer  is  built  a  brick  cham- 
ber, largo  enough  to  admit  a  man,  and  witli  a  cover  Bnab  with  lb* 
street.  The  cables,  of  which  several  kinds  arc  in  use.  run  out  from  the 
basement  of  the  central  office  through  these  pipes  and  up  the  Mile 
of  buildings  to  roofs,  from  which  they  ^read  oat  to  the  mbvcriben 
by  means  of  ordinary  overhead  lines. 

Conventation  over  these  lines  is  not  so  easily  earned  on  as  by  meaai 
of  overhead  wires,  and  tt  is  frequently  possible  to  overhear  oUtcr  eon- 
ventaiion.  This  prohibits  further  extenuon  of  the  singlc-wire  systsn 
under-ground,  for  technical  reasons.  The  cost  of  the  piping  and  cban- 
bets  b  in  round  numbers  150,000  per  mile,  and  tlicse  pipes  arv  intt-nd»d 
to  acoonunodat«  one  thousand  wires.    The  cost  of  the  cables  is  from 
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to  $1S0  per  mile  for  each  circuit,  n«eoHing  to  tiio  kind  of  coble 
D.-t«d. 

Ill  round  numbers  nm  may  estiinat«  the  total  cost  (or  on«  thousand 
wires  at  ♦150,000  per  mile,  or  tlSO  per  mile  per  circuit.  The  co«t  of 
piping  and  cliambcrE  would  be  oenrly  as  great  for  one  hundred  cir- 
Gutt«  as  for  one  thousand,  as  the  euat  of  chambera  and  the  bibor  of 
ox(»vating  and  filling  would  be  the  same ;  ao  that  the  cost  for  one 
hundred  wires  may  be  ealimated  at  tAO.OOO  per  mile,  or  (500  per  mile 
per  eondaetor.  The  coat  per  conductor  thus  increases  eoormoosly  as 
the  number  of  condnctors  diminishes,  so  that  it  would  bo  clearly  im- 
possible to  follow  out  the  wires  of  an  exchange  system  in  all  of  their 
bifuTeationa. 

It  may  be  argued  that  cheaper  incthoda  of  laying  wire*  may  bo 
iinaed ;  but  tlie  cxpcrieiioc  of  forty  yean  haa  led  coiitiuually  to 
more  and  more  expensive  syateros.  If,  then,  the  present  method  of 
running  wtrea  overhead  is  objectionable,  and  the  expense  of  running 
thorn  undcT^gronnd  is  ao  great  as  to  put  the  co«t  of  tcU-phoncs,  electric 
light*,  and  other  electrical  appliances  out  of  the  reach  of  would-be 

ra,  how  are  the  wire*  to  bo  run  ? 

It  seems  to  the  writer  that  much  of  the  incoQTenience  may  be 
obriatei),  and  without  greatly  incrensiog  the  expense,  by  adopting  the 
ollowing  plan  :  Frfin* — -Oi  telephone  exchange,  electric- lighting  sta- 
or  other  ,   '>f  electric  wires,  run  overhwwl  cable*  out  to  a 

naidcrablc  uumlicr  »f  poinla  about  tJic  city,  some  one  of  which  would 

quite  near  to  each  sabacnher.  From  each  of  these  points  to  the 
various  subscribers  run  short  stretches  of  ordinary  bouse-top  wire.  In 
this  way  hundreds  of  single  wires  would  be  gathered  into  small  and 
inofTcninTe  eahles,  and  the  enormous  wooden  etrnctures  would  be  re- 
placed by  smnl)  cable  mipporta  of  brick  or  iron.  In  no  plaoo  would 
there  be  the  offensive  muUipltcity  of  wires.  Buch  a  system  would  be 
more  durable,  needing  fewer  repaint,  tlian  the  present,  and  would  not 
be  much  more  expensive.  For  any  other  apparatus  than  telephones, 
retardation  and  induction  would  not  be  felt  on  so  short  cabtei;.  With 
l4q>hanc  cables  of  moderate  length  the«e  troubles  would  not  be  seri- 
aad,  if  longer  cables  were  necessary,  metallic  circuita  could  be 


AN  OTKEDOSE  OF  HASHEESn. 

Bv  MABY  C.  BtmOEBFOBD. 

"OKING  one  of  the  grand  army  of  sufferers  from  headache,  I  took, 
J-'  last  summer,  by  order  of  my  physician,  three  small  daily  doses 
of  Indian  Itcmp  (hasheeeh),  in  the  hope  of  holding  my  Intimate  enemy 
in  check.  Not  dinroTcring  any  of  the  stimulative  effect*  of  the  drug, 
jOT«n  after  continual  incr^-asc  of  the  dot 


grew 
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very  hftrmlcKH  and  iiuuitivc  ni<.-<li«iiic,  ud  oua  day,  wbeo  I  Vfts  ttM^| 
|iby  tonic  /amilUr  Bymptonu  thai   my  pvr^Mitual  dull  bcad»cbe  i^| 
Fitlwut  to  ftssume  an  aggraTat«d  snd  auuie  form,  Hacti  as  tunally  mIP 
me  to  bed  for  a  namber  of  days,  I  took,  in  tlM  devpcrate  bop«  of 
forestalling  th«  attack,  a  tnucb  larger  quantity  of  bsahecsb  tJun  bad 
urcr  been  prescribed.     Twenty  minutes  Uter  I  watt  »eiztd  vitb  > 
knrange  diukiiig  or  faintnow,  wliich  gav«  my  family  bo  mucb  alanu 
^  that  tbey  telephoned  at  onc«  for  the  doctor,  wlio  came  in  thirty  bub- 
ntes  after  the  siunmons,  bringing,  aa  be  hod  been  requested,  another 
practitioner  with  him. 

1  bad  just  tallied  from  the  third  faint,  as  1  call  tb«  ghiking  tuna, 
for  want  of  a  more  descriptlTe  name,  and  was  rapidly  reUpnng  isIs 
anotbt-r,  when  tbe  doctors  catnc.  One  of  them  aaked  at  oaott  if  t  had 
boi-n  taking  anything  nooMal,  and  a  friend  who  bad  been  sent  far 
remembered  that  I  bad  been  experimenting  with  haabeoeb.  Tbe  phy* 
eicians  asked  tlteu  the  Mtxo  and  time  of  Ike  last  do«c,  but  I  eoold  not 
answer.     I  heard  them  distinctly,  but  my  lips  were  sealed.     (Jitdoalil* 

eilly  my  looks  conveyed  a  desire  to  speak,  for  I)r.  G ,  bending ovB 

mo,  asked  if  I  had  taken  a  mucb  larger  quantity  than  be  ordeted. 
I  was  half  sitting  op  on  the  bed  wbrn  he  a«ked  me  tliat  question, 
Land,  with  all  my  energint  U-nt  u]>on  giving  bim  to  understand  that  I 
fbad  taken  an  overdose,  I  buwtrd  iny  head,  and  at  once  became  uncon- 
scious of  everything  except  that  bowing,  which  1  kept  up  with  eTC^ 
increasing  force  for  seTen  or  eight  hours,  according  to  my  compota' 
tion  of  time.  I  felt  the  veins  of  my  throat  swell  nearly  to  borrtiBf, 
fiii<l  t)ie  (-ord«  lighten  painfully,  as,  impelled  by  an  irre«tstiblo  fore*, 
1  nodded  like  a  wooden  mandarin  in  a  tea-store. 

la  the  midst  of  it  all  I  left  my  body,  and  <[aietly  from  tbe  foot  of 
the  bed  watched  my  nnhappy  self  nodding  with  frightful  velocity.  I 
glanced  indignaully  at  tbediamcfully  indifferent  fi^roup  that  did  noi 
even  appear  to  notice  the  frantic  motions,  and  resumed  niy  ploeo  ia 
my  living  temple  of  flesh  in  time  to  rcrorer  sufliciently  to  obsttrc 
one  doctor  lift  his  finger  from  my  wrtHt,  where  he  had  laid  it  to  coaat 
L1b«  pulsations  jnst  as  t  la|v<c-d  into  unconsciousness,  and  say  to  tht 
rotber ;  *'  I  tbink  she  mored  bvr  head.  She  means  us  to  nnderstaad 
that  she  lias  token  largely  of  tbe  cannabis  ludica."  So,  in  tbe  long, 
iotenninaUe  hours  I  bad  been  nodding  my  bead  off.  only  time  eonu^ 
bad  elapeed  to  count  my  pnisc,  and  the  violent  motions  of  my  bnd 
bad  in  fact  been  barely  noticeable.  This  cxaggeratcfl  appreciation  of 
eight,  motion,  and  sound  is  I  am  told,  a  well-known  effect  uf  hashwMh, 
but  I  was  ignorant  of  that  fact  then,  and,  even  if  I  bad  not  bma, 
probably  tbe  mental  lorlnre  I  underwent  daring  tbe  time  it  eiiphaincil 
my  faoulties  would  not  have  been  lessened,  as  I  seemed  to  have  m 
power  to  reason  with  myself,  oven  in  the  iemi-coaKtoas  intat^J 
which  oane  between  tbe  spells. 

Theao  mterrala  grew  ahurtc-r,  and  in  ibem  I  had  nu  power  ia  spesk. 
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My  lipfl  and  face  seeaied  to  mywlf  to  be  rigid  nod  Ktony.  I  ihotight 
that  I  was  dying,  and,  iiiRtcad  of  the  \>i^c4:  wliicli  I  had  always  bo]>ed 
would  wait  on  in  j  last  inojneata,  1  waa  filled  with  a  bitt«r,  daric  despair. 
It  was  not  ouly  death  that  1  Tearod  with  a  wild,  unreflsoning  terror, 
hut  there  waa  a  fearful  expectation  of  juitgmcnt,  which  must,  1  think, 
Iw  like  the  torture  of  loot  souIh.  1  Mi  h^ilf  nundvn-d  froia  tlio  flesh, 
and  my  ^iritual  sufforinga  seemed  to  have  begun,  allhoagb  I  was 
conscious  of  living  Mill. 

One  tcrrihle  reality — I  can  hardly  term  it  a  fancy  even  now — that 
cane  to  inc  again  and  again,  was  so  painful  that  it  mii«t,  I  fear,  al- 
ways  be  a  vividly  remembered  agony.  Like  dicam»,  its  vagaries  can 
be  accounted  for  by  association  of  idoas  past  and  paming,  but  tl>u  suf- 
fering wan  NO  intiinitci  and  tho  nii-niory  of  it  so  haunting  that  I  have 
acquire!  a  horror  of  destb  unknown  to  me  before.  1  died,  as  I  be- 
lieved, although  byaatr&Qgedonhleconsciouuieeel  knew  that  IsbotUd 
again  reanimate  the  body  I  had  left.  In  leaving  it  I  did  not  soar 
away,  as  one  delights  U>  think  of  tlio  freed  spirits  soaring.  Neither 
did  I  lingiT  ariiund  dear,  familiar  MC4:ne)i.  I  sank,  an  intangible,  im- 
palpal'le  shapo,  through  the  bed,  ihu  doora,  tliu  i-vllar,  iliu  tartli,  down, 
down,  down  !  Aa  if  I  bad  be«D  a  fragment  of  glaas  dropping  through 
the  ocean,  I  dropped  uninterrnptedly  throagh  the  earth  and  its  atmos- 
phere, and  then  fell  on  and  on  forever.  I  was  perfectly  compoMid,  and 
cpecnlatcd  curiously  u{io»  the  strange  circumslance  that  even  in  going 
throagh  the  solid  earth  there  was  no  displacement  of  material,  and  in 
ray  A«»eenl  I  gathered  no  momentum.  I  discoveml  tliat  I  wom  trans- 
liorent  and  deprived  of  all  power  of  volition,  as  well  as  bereft  of  the 
faculties  belonging  to  humanity.  Itut  in  place  of  my  lost  aeiises  I  bad 
a  fflarvelously  keen  sixth  aenm  or  power,  which  I  can  only  dcflcribe  as 
an  intennv  su]>crhuman  conscion«nr«s  that  in  BOcae  way  embnwed 
all  the  five  and  went  immeasurably  bi-yond  them.  As  time  went  on, 
and  my  dropping  through  space  continued,  I  become  filbd  with  the 
most  profound  loneliness,  and  a  desperate  fear  took  hold  of  me  that  I 
flboold  he  thus  alone  for  evermore,  and  fall  and  fall  eternally  without 
6nding  resL 

"  Where,"  1  thought,  "  is  the  Saviour,  who  has  called  his  own  to  !iis 
sidof  lias  he  forsaken  mc  now  ?"  And  I  strovn  in  my  dHml>  agony 
to  cry  to  him.  I'here  was,  it  sG«med  to  me,  a  forgotten  text  nhicfa, 
if  remembered,  would  he  the  spell  to  Stop  my  fatal  falling  and  secure 
my  salvation.  I  sought  in  my  memory  for  it,  I  prayed  t^  reoalJ  it,  I 
fought  for  it  madly,  wrestling  againut  the  terrible  fate  which  seemed 
to  wtthkoid  it.  Single  wortlx  of  it  came  to  me  in  di«conneoted  mock- 
ery, but  erased  themselves  instantaneously.  Mentally,  I  writhed  in 
such  hopeless  agony  that,  in  thinking  of  it,  I  wonder  I  could  have 
home  such  excess  of  emotion  and  lived.  It  was  not  the  sinall  fact  of 
life  or  death  that  wOs  at  stake,  but  a  sours  everlasting  weal. 

Suddenly  it  canM^    Tbo  thick  darkness  through  wliich  I  was  sink- 
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ing  becnmc  illnminated  with  a  utrange  lorid  tight,  and  tbe  sir,  tftoi, 

latiDMphcfc,  whatover  il  might  be  catlMl,  Bcparst«d  sod  formed  x  wid* 

black-sided  opening,  like  the  deadly  pit  which  »how«  itself  ia  the  oa- 

t«r  of  a  maclstrotn.    Then,  a«  I  Hank  itlowly  into  tlib  ohsein,  hvn  u 

■  immea.'^iirnhlo  duttance  above  me,  ^ct  forcibly  diattnct,  tbo  wordi  I 

loDgrd  for  vvr«  utt«red  Id  a  voice  at  bearenly  sireetnen :  "  Us  Ihal 

b«Iicveth  on  me  batb  everlasting  life,  and  shall  sot  come  unto  Mndna- 

-  nation."    My  intense  over-naturs]  conBciousaeee  took  poaaesnon  of 

^ibese  vords,  which  vere,  1  knew,  my  seaX  of  safety,  my  paa^wn  to 

Ii«avet].     For  one  wild  instant  a  flaxb  of  ineffable  joy,  the  joy  of  t 

ransomed  soul,  was  mine.     I  trinmphcd  over  sin  and  hell  and  the  na- 

mterablc  homorB  of  ihe  second  death.     Then  I  plunged  again  into  ths 

t  outer  darkness  of  the  damned.     For  the  talisman  which  had  beento 

Ruddcnly  revealed  was,  as  if  in  mockery,  as  imddcjity  anatcbed  from 

tno,  and,  as  beforo.  oblitoratod  from  my  rccollccUoQ. 

Then  all  th«  chaoa  beyond  ibc  gap  into  which  I  was  fallliig 
convulsed,  as  if  shaken  by  wind  and  fitonn.  Hideous  eonodB  of 
in  torment,  and  still  more  hideons  peals  of  mocking,  fiendish  Isnghter, 
took  the  place  of  the  hitherto  oppressive  silence  I  was  consumed  by 
a  fearful,  stinging  remorse  for  the  sins  dom-  in  the  Itody.  Unlike  the 
exp<'ripn«)  of  the  drowning,  my  sina  did  not  present  Ihemadvoa  to  mj 
renii-mbranoo  in  an  array  of  niathemutieal  accuracy.  On  the  oontraxy, 
not  one  waa  specifically  recalled,  but,  if  my  daily  walk  aiid  convene 
tion  had  through  life  been  entirely  reprobate,  and  the  worst  of  criiaa 
my  constant  psstimos,  my  contequeut  agony  of  solf>reproach  could 
not  have  been  greater.  &ty  conscience,  in  its  condirion  of  oxaggflraicd 
self-accuKation,  was  not  only  the  worm  that  never  dietli,  but  a  vtps 
that  would  sttng  eternally,  a  ravening  beast  that,  still  insatiate,  wonld 
rend  and  gnaw  everlastingly. 

I  began  then,  without  having  reached  any  goal,  and  for  no  apparent 
reason,  to  D«ccnd  with  neither  more  nor  Ich  Bwiftnesit  than  t  liad  goM 
down,  and  in  the  same  recumbent  poritton  in  which  my  foraakan  body 
lay  npon  the  bed  a  fatliomlcit  di«tnncc  above,  and  which  I  had  lieea 
all  the  time  powcrlcst  to  change  Even  the  drees,  a  thin,  figured  SwiM 
muslin,  was  the  same,  although  a  hundred  limes  more  diaphanoai. 
Even  in  my  agonie«  of  remorse  I  noticed  how  undisturbed  by  my  fall- 
ing wore  it«  filmy  folds.  There  was  not  even  a  flutt«r  in  the  delicate 
lare  with  which  it  wm  ornamented.  As  I  row,  a  great  and  tcrnhb* 
voice,  from  a  vast  distance,  pronounced  my  doom  in  ibese  words  of 
startling  import :  "  In  life  you  declared  the  negation  of  the  supenutB- 
ral.  For  truth  you  took  a  false  philosophy.  Too  denied  the  powi* 
of  Christ  in  time — von  shall  feel  it  in  etemitv.  In  life,  vou  turned 
from  him — in  death,  he  turns  from  yon.  Fall,  fall,  fall,  to  rise  agna 
tn  hopeless  misery,  and  sink  again  in  lonely  agony  forever  I "  AH  spAM 
took  up  the  last  four  words  of  my  terrible  sentence,  and  myriadi  <i 
Toicee,  some  sweet  and  sad,  some  with  wicked,  riodictivu  glee,  vdiord 
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and  re-«cbo«d  like  a  refrain,  "  Id  lonely  agony  foneTer  I "  "nien  eoBiied 
a  ndld  auii  terrible  commingling  of  unsyllablcd  sounds,  bo  unearthly 
that  it  is  uot  in  tiie  power  of  language  to  fitly  descrilw  them.  It  vaa 
something  like  a  mighty  Niagara  of  sbrickM  and  groans,  combined  with 
the  fearful  din  and  cranh  of  ihouBandit  of  battle*  and  the  tliiindcrotu 
roar  of  a  stormy  »ea.  Over  It  all  came  agaia  the  aame  grandly  d<jmi- 
nant  voice,  atemly  reiterating  the  four  last  worda  of  doom, "  In  lonely 
agony  forever  1 "  and  all  the  QniTer&e  seemed  to  vibrate  with  them. 

Silence  reigned  tgun.  A  atrang«,  bramy  light  prevailed  \  rapid 
and  fiorco  lightning  flashed  inccManlly  in  all  directions,  and  the  shaft- 
like  opening  about  me  closed  together.  Im[ielled  by  a  resistless  fores 
I  still  rose,  although  now  agunst  a  crtudiiog  pressure  and  an  active 
naiatanco  which  seemed  to  heat  me  back,  and  I  fought  my  upward 
way  in  an  ngony  which  n»«mblnd  notlitag  so  much  as  tbo  terrible 
moment  wheu,  from  strangling  or  suffoL'ation,  all  tbe  forces  of  life 
struggle  against  death,  and  wrestle  madly  for  another  breath.  In 
place  of  the  woful  sonndi  now  reigned  a  deadly  etillncss,  broken  only 
at  long  but  rcgnlar  intcrvalN  by  a  loud  T«port,  a*  if  a  cannon,  louder 
than  any  I  ever  heard  ou  earlh,  were  diaehargi^l  at  my  aide,  almost 
shot  into  me,  I  might  say,  for  the  aoond  appeared  to  rend  me  from 
head  to  foot,  and  then  die  away  into  the  dark  chaos  about  me  in 
strange,  ehu'ldcring  rDverberatiooe.  Even  in  the  misery  of  my  ascend- 
ing I  was  filled  with  a  dread  expectancy  of  the  cruel  Bound.  It  gave 
me  a  feeling  uf  acuto  physical  torture,  with  a  lingering  intensity  that 
bodily  NuSering  could  not  have.  It  H-as  repeated  an  iucredible  num- 
ber of  times,  and  always  with  the  »ame  sufForing  and  xhock  to  mc. 
At  last  the  sound  came  oftcncr,  but  with  less  force,  and  t  seemed 
again  Bearing  the  shorn  of  time.  Dimly  in  the  far  distance  I  saw 
the  room  I  had  left,  myself  lying  still  and  d<-atli-liko  upon  the  bed, 
and  the  friends  watching  me.  I  knew,  with  no  pleasure  in  the  knowl- 
edge, that  I  should  presently  reanimate  the  form  1  had  left.  Tlioii, 
sil«ntly  and  invi^bly,  1  floated  into  tliu  room,  and  was  one  with  my- 
self again. 

Faint  and  exhausted,  but  eousciouK,  the  seal  of  silence  still  on  my 
lipa,  with  all  the  energy  I  was  capable  of  I  struggled  to  speak,  to 
move,  to  make  some  sign  which  my  friends  would  understand ;  but  I 
waa  aa  mutely  poworicss  as  if  in  the  clut«fa  of  paralysis.  I  could  hear 
every  woni  tliut  was  spoken,  but  the  sound  seemed  strangely  far  away. 
I  could  not  open  my  eyca  without  a  stnppndous  effort,  and  then  only 
for  an  instant.  "  She  is  coniwious  now,"  I  lii-ard  one  of  tlie  doctorri  say, 
and  be  gently  lifted  tbe  lids  of  my  eyes  and  looked  into  them.  I  tried 
my  best  thon  to  throw  all  the  int«]ligonc«  I  could  into  them,  and  re- 
turned hi»  look  with  one  of  recognition.  But,  even  with  my  eyes  fixed 
on  hU,  I  felt  myself  going  again  in  spite  of  my  craving  to  stay.  I 
longed  to  implore  the  doctor  to  save  roe,  to  keep  mc  from  the  unutter- 
able anguiiih  of  falling  into  the  vastness  aod  vagueness  of  that  shadowy 
roc.  zziT.— SS 
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Km  of  notbiugacfis  again.  I  clasped  ray  liaods  in  wild  cutrmuj ;  I  n 
BhakeD  by  tiotrihlc  convulsions — eo,  at  least,  it  seemed  lo  ni«  at  Iht 
timo— but,  Ixiyond  a  «ligbt  tiuivcring  of  tb«  fingcra,  do  niovvmcDt  «v 
dwoerniblfi  by  tlic  others.  I  waa  unable  Xa  aocoant  for  tlio  ajnthy 
Lvitb  wbich  niy  dc«rest  frienda  regarded  my  rioleot  moTeinenu^  and 
"could  only  suppoHo  it  was  because  my  condiiion  was  «o  bopeJesa  tlial 
they  knew  any  diort  to  belp  mo  would  be  futile. 

For  live  bourw  I  remained  in  tie  same  oouditlon— short  intemk 
of  balf-consoiouniK-iut,  and  (ben  long  lapses  into  the  agonizing  csptri- 
ence  1  liare  ilescribod.  Six  (intcs  the  door  of  time  seemed  to  cIom  on 
mc,  luid  I  waa  tbnul  ahutl<Ieriitg  into  a  hopeless  eternity,  each  tliiw 
falling,  aa  at  Brst,  into  that  terrible  abyss  wrappod  in  the  featfsl 
dread  of  the  unknown.  Always  there  were  the  same  ntt^^r  helplcM- 
ness  and  the  same  faairowing  desire  to  rest  upon  something,  to  stop, 
if  but  for  an  instant,  lo  feel  some  support  beneath  ;  and  through  all 
the  liorrors  of  my  sinking  the  same  solemn  and  rvmorsoful  cenaintj 
penetrated  my  oonseiousneas  that,  bad  I  not  in  life  questioned  thi 
power  of  Christ  to  save,  I  should  have  fell  under  me  tlio  "otrerioit' 
ing  arms"  bearing  me  safely  to  an  immortality  of  blis*.  Them  tnt 
no  variation  in  my  trances ;  alwaj-s  the  6am«  horror  came,  and  each 
time  when  sensibility  partially  returned  I  fought  against  my  fate  and 
struggled  to  avert  iu  But  I  ncvor  could  compel  my  lips  (o  speak, 
and  the  violent  paroxysms  my  agonising  dread  threw  mc  into  wen 
alt  unseen  by  my  friends,  for  in  reality,  as  I  was  afterwaid  to^d,  1 
made  no  motion  except  a  slight  moscnlar  twitching  of  the  fingetv. 
T^ter  on,  when  the  elT<-ct  of  tlie  dnig  was  lv*iening,  although 
spella  or  trances  recurred,  the  int<;rvalji  WL-re  long,  and  in  them  I 
to  regain  clearer  reasoning  power  and  was  able  to  account  for  some  of 
my  ballaci nations.     Eron  when  my  returns  to  conscioosoe&s  wfiv  Tsry 

partial.  Dr.  G bad  mado  me  inhale  small  quantities  oi  nitrite  of 

amyl  lo  nuuntain  iba  action  of  the  heart,  which  it  was  tho  teodeneyof 

,  tho  excciiM  of  hasheesh  to  diminish.     Coming  out  of  tlie  last  tnnce,  1 

Idiseovered  that  the  measured  rending  report  like  the  diacbaige  c<  a 

cannon  wbich  attended  my  upward  way  was  the  throbbing  of  myovi 

heart.    As  I  luuik  I  was  probably  too  unconscious  to  notice  it,  Imt 

I  slwaj's,  as  it  made  itself  heard,  my  falling  eca»ed  and  tha  pain  of  DJ 

iMoending  began.    The  immense  time  between  the  lliroba  gives  ma  is 

H  feneraber  it  an  idea  of  in6nite  duration  that  was  impossible  to  ns 

before. 

For  several  days  I  had  sligbt  relapses  into  tbe  traooe^like  state  I 

kliavc  tried  to  describe,  each  being  proeedcd  by  a  feeling  of  profound 

dejection.    I  felt  myself  going  as  before,  bnt  by  a  dmporate  effort  of 

will  saved  myself  from  falling  far  into  the  shadowy  borrors  which  1 

uaw  before  me.     I  dragged  myself  back  from  my  fate,  faint  and  ei- 

'baasted  and  with  a  melancholy  belief  that  I  was  cut  elf  from  hwnsa 

sympathy,  and  my  wrGtcbc<l  dctiny  muAi  always  bu  ansospeeted  bj 
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my  friends,  for  I  could  Dot  bring  mysvlf  to  fpoak  to  any  one  of  tfao 
draadfol  fumtwteof  the  hereafter  I  firmly  believed  I  bnd  fxpcrienoed. 
On  oiicof  tbcM  occiuionti,  when  1  felt  myaelf  falling  from  life,  I  aaw  ft 
grvat  btiuik  ocean  like  »  r(K:ky  wall  Iwunding  the  formless  cbaos  into 
Iiieh  I  sank.  Aa  I  it'at<:liiH!  in  descending  the  long  tine  of  towering, 
lUmuItuoiu  waves  break  against  some  invisible  b&rrier,  a  sighing  whis- 
per by  my  side  told  me  each  tiny  drop  of  epray  wwi  •  bnmAn  cxUtcnco 
wbicb  in  that  passing;  instant  bad  its  birth,  life,  and  deatb. 

"  How  short  a  life  !  "  wae  my  aii!i[i<)kwi  (bought. 

"  Not  Hbori  in  time,"  wait  ilie  auswer.  "  A  lifetime  there  is  shorter 
tluui  ibe  breaking  of  a  bubble  ht.'re.  Each  ware  is  a  world,  a  piece  of 
here,  that  serves  iu  purpose  in  the  universal  syetcm,  then  rvtums  again 
to  b«  rcabsorb«H  into  infinity." 

"  How  pitifully  nad  is  life  t "  were  the  words  I  formed  in  my  mind 
aa  I  felt  mytclf  going  baek  to  the  frame  I  luul  quitted. 

"  How  pitifully  naddcr  to  have  had  no  life,  for  only  through  life 
can  tlie  gale  uf  thb  blias  be  entered  ! "  waa  the  whispered  answer.  "  I 
never  lived — I  never  shall." 

"  What  are  you,  tben  t " 

I  had  taken  my  place  ^ain  among  the  living  when  the  answer 
came,  a  sighing  whisper  atill,  but  so  vividly  distinct  that  I  looked 
about  me  Kuddenly  to  mo  if  others  besidea  myself  conid  bear  the 
strange  words : 

."  Woe,  woe !  I  am  an  onreal  actual,  a  formless  atom,  and  of  >aoh 
as  I  am  is  chaos  made." 


I 


P^nt 


THE  CAUSES  OF  EARTHQUAKES. 

Bt  U.  J>AUB&tr.. 
pr  TBI  unmtmt  or  niurcR. 


IIG  caoBcs  of  eanfaquakes  have  long  been  tbr  subject  of  many 
conjectures.  The  numerous  invent ignt  ions  of  later  years  have 
ntribnted  much  to  define  their  characters  ;  and  scviTal  data  recently 
acquired  tend  furiher  to  make  their  meclianisni  elcnr.  It  is  known 
that  the  shocks  arc  by  no  moans  distributed  at  bap-bazard  over  the 
aurfacc  of  tbe  globe.  Tlie  ooantries  where  the  strata  have  preserved 
original  horizonlat  potation,  like  tJ>c  north  of  France,  a  part  <^ 
Igiam,  uid  the  most  of  Russia,  are  privileged  with  tranquillity, 
iotcnt  commotions  are  manifciiled  partieiilarly  in  rcgiona  that  luive 
fferod  eonsidemblo  mechanical  accidents,  and  have  acquired  their  last 
(ef  at  a  recent  epoch,  like  the  region  of  the  Alps,  Italy,  and  Sicily. 
The  tracts  that  are  simultaneously  disturbed  by  the  same  shock 
uently  compriac  arcs  of  from  5°  to  15",  or  from  800  to  l.fiOO 
Tbey  rarely  include  a  mncb  moro  coustderaMe  fraction 
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ot  the  globe  ;  ulthoagli  tlio  cfilobrat«d  cstaitropbe  at  li^bon  oa  llw 
lat  of  NovemlHT,  17-'>5,  exuuded  over  some  17°  or  18",  into  Afrioi 
rsud  tbo  two  Americas,  or  oTer  a  Borface  equal  to  about  four  limet 
Hbat  of  Europe. 

l'ht^  dotailed  examination  of  masy  Mrthqnakes  baa  enabled  us  t« 
dotermioe  ihe  cvntcr  of  thu  abocka  as  well  an  ibe  contoare  of  tbe  di»- 
tarbed  aroaa.  Fmm  tbo  manner  in  wbiob  tbe  latter  aarfaoes  agn» 
with  lh«t  tinea  of  pr«-ezuting  diflocatiooa,  several  of  tlie  tnoi>t  diititi' 
gaiabed  geolo^istft,  including  Mr.  Daua,  M.  Suces,  and  Albert  Heim, 
have  oonsidored  tbe  shocks  in  qitc«lion  asconnpctrd  witb  the  fonaa- 
ttoD  of  cluiina  of  muuDiaiuH,  of  wbicb  tbof  rosy  bo  a  kind  of  coDtiDn- 
ation. 

In  fact,  tbe  orust  of  the  eartb  everywhere  showa  llie  cnonni^^l 

effecu  exercised  by  the  lateral  preasttres  that  have  been  in  opent^^f 

at  all  opochs.    Tbe  strata,  bent  and  bent  over  again  many  time*  throng^ 

thouaaixla  of  metres  of  tbickoeaa,  aa  well  aa  tbe  great  fracturGH  that 

tntTcrae  them,  arc  tlic  eloquent  vitneana  of  tb<«o  mechanical  actiooa. 

Notwithstanding  the  apparent  tnnqnillity  now  reigning  on  tbe  anrfaoa 

of  tbe  globe,  equilibrium  doM  not  exiHt  in  tbe  earth,  and  commotiooa 

have  Dot  been  arreated  in  iu  deptlu.    Tbe  proof  of  tbU  ia  found,  not 

Lfmij  in  ewtfaquakca,  but  alfo  in  the  slow  movements  of  the  soil,  ot 

Ml«T«tion  Bod  depression — a  kind  of  warping,  which  liaa  continued  to 

[ttanifost  itself  within  liiirtorical  time;*  in  all  parts  of  tbo  globe.     It  if 

eonccivahle  tliat  hIow  actiona  of  ibia  kind,  after  mor*  or  leas  prolonged 

Btnuna,  may  end  in  abrupt  movements,  as  £tie  de  Beaumont  supposed. 

We  can  sec,  also,  in  experiments  intended  to  imitate  the  Wndingof 

strata,  how  gradual  inflections  lead  all  at  once  to  fractures  and  out- 

bunta.    Simple  ctavings-io,  in  deep  cavities,  have  alao  been  regarded 

UH  poaaibly  giving  rise  to  nrlbqnakcA;  and  this  opinion  ha«  beoi 

^•doplfid  by  M.  HouNMtngauU  after  Uio  well-known  obecrrationa  ha 

made  in  the  Andes.    There  is,  in  fact,  nothing  to  prove  that  distniV 

aoeea  of  these  different  kinds  do  not  take  place  in  the  interior  of  ths 

globe ;  but  wo  may  certainly  consider  them  as  tbe  general  cause  of 

Lwrthquakcft.    TItcitc  shocks  are.  bowcTer,  most  commonly  in  evidenl 

'oonnection  with  volcanoes ;  and  it  is  iu  the  neigbboritood  of  the  lattv 

Ibat  tbcy  are  especially  frequent.    As  is  well  known,  every  voleiuB 

eruption  is  aunounced  by  precurmry  earthquake!^  tbi>  violooM  of 

which  is  stilled  when  an  outlet  is  opened  for  the  vi^or  of  water  wbieb 

M  aneoeanvely  tbe  cause  of  tbe  subterranean  agitations  and  tbo  pro- 

I  Jcoting  agent  of  all  tbe  eruptions.    1'be  tension  of  tbe  vapor  in  tbe 

Hvoloanic  rcscrvoira  must  bo  very  high.     Thoa,  that  preaaare  wbSnit 

foTccf  tbo  \aya  up  to  more  th.in  ^,000  metres  above  the  aea,  to  tbo  tep 

of  Etns,  can  not  be  less  than  a  t)iouR.-uid  atmospheres. 

An  attentive  study  of  the  phenomena  confirms  tbe  attribotioa  af 
tjht  cause  of  tbe  shocks,  however  violent  they  may  be,  to  tbr  vapor  v4 
nrattf.    It  is  soJSotont  for  this  to  bo  th«  i-a«c  for  viqiorizatioa  lo  taliv 
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)  at  a  tf  mperatoro  of  1 ,000'  C.  ( I  ,(*00»  Fulir. ),  approximitol y  that  of 
Uva,  and  unOer  a  Tolnme  iM|U)vd«cit  to  thai  of  th«  wat«r  in  the  liquid 
state  whence  tbe  vapor  is  derived.  Under  these  conditions,  wv  must 
•uppo»e  the  vaporiiation  to  be  total,  for  the  crilica)  temperature, 
above  which  th«  liquefaction  of  rapor  can  not  bo  realized,  is,  accord- 
ing to  M.  Clauaios,  S3£'  C.  (020°  P.).  The  prvMurc,  of  winch  it  Is 
also  possible  to  mske  an  approxtinato  eaUmat^  tliun  lieconicti  compar- 
able to  that  of  the  mo«t  powerfnlty  explosive  gases,  and  U,  tx>aw 
quently,  capable  of  produciD^  rerr  cooiidcnible  dynamio  effecta. 
These  «ffecta  may  also  be  produoed  at  a  much  lower  tempcratiire  than 
that  of  lavas  at  600°  C  (000°  P.) ;  for  example,  if  we  suppose  that 
the  volume  iraposod  npon  the  vapor  is  *o  limited  as  to  corrxsspond  to  a 
denritj  of  0'8  or  0-9.  No  doubt  snob  eonditioos  arc  rcalizeHl  in  tho 
lower  regions  of  tbo  globe,  where  water  is  confined  within  limited 
spaoea,  and  as  hot  as  the  melted  rocka  which  we  see  gushing  out  from 
the  Mirfaoe  at  a  temperature  of  1,000°  0.  (1,800°  F.)  or  more.  We 
•hall  aee,  however,  that  such  depths  and  such  a  tcmporatura  aie  not 
necessary. 

The  vapor  of  water  when  sapcrtieated  aeqnircs  a  power  of  which 
the  most  terrible  boiler-explosions  oould  give  no  idea  if  we  bad  not 
the  result  before  our  eyes.  The  tabes  of  the  best  quality  of  iron  that 
1  used  in  observing  tlio  action  of  superheated  water  in  the  formation 
of  siticsatcs  luul  an  inaJde  diameter  of  twcnty-onc  millimetres  and 
wore  eleven  millimetres  thiclc.  They  Humctim(!ii  cxplodtil,  and  were 
projected  into  the  air  with  a  noise  like  that  of  the  firing  of  a  cannon. 
Bcfote  bursting,  tho  tabes  swelled  out  into  bulbous  forms,  and  rents 
were  opened  in  the  middle  of  the  bulbs.  If  the  iron  had  no  flaws  and 
according  to  the  estimate  that  it  would  prcgcn'o  up  to  460*  C.  (810°  F.), 
the  temperature  to  which  it  was  raiimd,  the  same  ttmacity  It  had  when 
cold,  such  rents  must  have  indicatvd  a  preasure  of  several  thousand 
atmospheres,  A  few  cubic  centimetres  of  water  were  sufficient  to  pro- 
dac«  an  effect  like  that ;  and,  considering  the  small  dimensions  of  the 
inside  of  the  labcs  as  compared  with  the  volume  of  tho  water,  tbo 
vapor  mart  have  reached  a  density  of  about  0'9.  If  we  apply  the  data 
we  possess  lo  the  dt^pths  of  the  globe,  it  is  not  difficult  to  conceive 
very  simple  dispositions  in  which  the  vapor  of  water,  under  the  condi- 
tions we  have  just  determined,  will  suddenly  provoke  shocks  or  series 
of  shocks  that  will  too  often  make  themiielves  felt  on  the  surface. 
Whatever  conception  we  may  fonn  of  tho  volcanic  rescrroirB,  we  must 
admit  it  to  be  very  probable  that  solutions  of  continuity  exist  between 
the  soft  or  fluid  mSMea  in  fusion  and  the  xolid  mawK-ji  nupcrposed 
over  tliem.  Moreover,  cavities  may  alno  exist  in  the  solid  rocks  them- 
selves tliat  lie  over  the  soft  masses.  On  the  other  hand,  the  incessant 
loan*,  whiob  these  internal  mervoire  suffer  in  consequoncd  of  the  onor- 
moos  Tolumca  of  water  in  tho  condition  of  vapor  which  they  disen- 
gage every  day,  aj«  probably  rojMUred  by  suppliai  from  the  aurface. 
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I  have  Hhown  hj  experiincnt  tlutt  Uime  topplies  naj-  bo  traiiRiuttcd 
thruugb  the  pores  of  some  kiods  of  roclca.     Simple  capillar;  artioB, 
in  coQJnnction  with  gravity,  may  force  water  to  penetrate  against  vtrj 
BtroDg  coantvr-proMare,  from  tho  eaperficial  and  cooW  regitnu  of  tbn 
globoi  to  deep  and  hot  rcgtoiu,  wtit-rr,  l>y  reason  of  tbu  temperaliiK 
md  preBaure  it  aoquiroa  thftre,  it  b>x>omf4  capable  of  prodacing  \erj 
gr«at  mcobaDioal  and  chemical  effects.    If  we  aoppooe  tliat  water  pene- 
trates, eitJier  directly  or  after  a  halt  in  a  reMrv<ur  wbere  it  luut  rtiaaiMd 
^qnid,  to  maun  in  fu»ion,  wo  m  to  acquire  there  an  ettorruoud  tension 
and  an  cxpto«iv<!  force,  wc  ftliall  luivc  the  caiiee  of  the  aDtcrior  real  ei- 
ploKions  and  of  the  iaalanlaneous  shocluidEic  to  gam--s  at  high  presKon. 
If  the  cavities,  instead  of  forming  a  single  reservoir,  arc  ilirided  into 
Laeveral  parts  or  distinct  oom  part  men  ts,  there  is  no  reason  why  tbe  teB> 
rnon  of  the  vapor  should  be  tbe  same  in  tho  different  receivers,  pro- 
vided th«y  arc  wpamtcd  by  walls  of  rock.    The  pnsmire  may  ov«b  be 
rury  different  in  two  or  more  of  llicm.     This  adniiiled,  if  a  separating 
wall  is  broken  by  excess  of  pressure  or  melted  by  tbe  beat,  vapor  at 
thigh  pressure  will  be  set  in  motion,  and  in  the  presence  of  tbe  se&d 
*B>aA»eB  upon  which  it  will  strike  it  will  behave  juat  as  if  there  had 
been  an  instantancotw  formation  of  vapor,  as  we  supposed  in  tho  formo- 
beaso. 

}  It  is  very  hard  to  establish,  as  has  been  attempted,  a  clear  line  of 
dcmaikation  between  the  character  of  tho  earthquakes  of  volcanic  i«- 
giona  proper  and  of  regions  without  Tolcanoci*,  such  as  Portugal,  Asti 
Minor  (Chios,  April  3,  1881,  five  thousand  victims),  8yria,  Algpriii,and 
the  rim  of  tho  iltsliterrancan  generally.  In  both  classes,  the  ohankp- 
tmstio  mauifiiilalions  which  wo  perceive  are  tbe  some.  If,  aa  seme 
assume,  tbe  internal  movements  of  the  rocks  were  a  oatiae  of  real 
earthquakes^  it  could  only  be  bm^ase  those  internal  movements  n^ 
chanically  developed  bent,  and  in  tliat  way  pravMki'xl  tbe  formation  of 
Tapor.  But,  in  tho  recently  difttnrbL-d  regions  we  have  espocialljr  m 
Tiow,  which  are  the  seat  of  so  frequent  shocks,  another  canae  i«  roach 
more  probable.  There  doubtless  remain  in  them  interstices  and  inte- 
rior cavities  that  permit  tbe  acccsi  of  water  to  the  hot  regions.  Tha 
depth  of  tbe  centers  of  diuturbanoo  of  earthquakes  has  bt-cn  osiimatw), 
in  different  esses,  by  calculations  only  grossly  approximate,  at  ekvca 
L  kilometres,  twenty-acven  kilomelri^,  and  thirty-eight  kilometrva.  la 
Pany  oiLM-,  snch  di-pth,  though  very  !<Iight  in  comparisoD  with  the  length 
of  the  radius  of  tbe  eortli,  is  great  enough  for  tbe  temperature  at  thi 
normal  rate  of  increase  to  be  very  high  ;  and  the  Muno  will  also  b« 
the  case  with  the  water  that  may  be  present  there.  liow,  as  w«  bars 
Lalreadyseen.a  temperature  of  .'iOO''C.{dOO''Fahr.)  is  BDfficient  loeaaia 
r  water  to  explode  with  violcnc-c. 

It  is  certainly  in  lli«  largeat  number  of  cases  very  diffieolt  to  admit 
L  OoIUsions  of  solid  bodies  in  tbe  interior  as  the  oMving  canaea  oi  varlh- 
|i)nakeN.     How,  for  instanoc,  can  we  conocivc  that  so  violent  and  a- 
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toRHivtt  an  nuthqDoke  as  Utnt  of  Lisbon  aa  the  let  of  Norember,  17SS, 
WM  {iroduced  in  this  way  ?  John  Mit«h«l)  (Roj^al  Society,  ITOO,  toL 
X,  p.  751)  draw  from  Uua  memonhlu  vxampli:  Iho  conciunion  thut  the 
raftor  of  wMer  iDlerreaet  in  these  shocks  as  w«ll  &a  in  thv  «ruptioni 
of  volcanoes.  Manifest  effects  of  a  cliiss  of  inlemal  explosions,  un* 
dodbtedlf  dae  to  the  production  or  sudden  moving  of  a  great  qnantity 
of  caperbeated  vapor,  arc  exhibited  at  the  pi«wnt  epoch,  and  are  not 
rare.  Such  cxploMOnit,  for  iuatanco,  aro  cxcvptionally  formidable  in 
the  Kgion  of  Java,  and  ibo  mind  is  naturally  led  to  the  on«  whioh  has 
just  GOnrnlsed  the  zone  between  that  island  and  Sumatra,  which  baa 
caased  the  disappearance  of  the  iBland  of  ICrakatoa  and  its  mountains, 
has  raised  other  mountains,  and  has  claimed  more  tlian  forty  tliousaod 
Tictims. 

At  a  period  mgro  remote  from  ns,  tbo  Mploslve  force  of  interior 
gaaea  gave  rise  to  very  rcinarkablo  circular  cavities,  which  have  been 
«aUed  "  craters  of  explosion,"  and  are  well  known.  Examples  of  them 
are  foond  in  Auvergni?  (Like  I'avin)  and  in  the  district  of  the  Etfel, 
where  the  rtratiliod  bods  have  been  sharply  cut  as  if  with  a  punch. 
What  gases  thiui  put  in  motion  arc  capable  of,  as  a  mechanical  power, 
could  hardly  have  been  suspected  till  since  the  explosive  effects  of  gun- 
cotton,  nitroglycerine,  and  dynamite,  have  been  known.  Tlie  cGFects  of 
compressed  air  in  the  air-giin  and  of  the  powdcr-gasc:t  in  fini-arms  have 
been  wonderfully  surpn-wcd,  for  wo  now  mcaitnro  explosive  prcBSures 
of  six  thousand  atmonphcrrs  and  more.  In  the  experiments  in  which 
I  have  had  occasion  to  observi-  ifaxi^  at  high  prcfisure  in  order  to  ex- 
plain the  action  that  a  meteor  coming  with  planetary  speed  is  sub- 
jected to  on  the  part  of  the  atmosphere  into  which  it  plunges,  I  have 
been  surprised  at  witnessing  the  great  energy  of  gaseous  masses.  Tbej' 
engrave  themMlves  deeply,  as  if  with  a  burner,  into  the  pieces  of  sled 
that  arc  oppOMd  to  them,  and  of  themselves  reduce  a  part  of  it  to  an 
impalpable  dust  shot  into  the  auoaoephcro  as  if  it  were  volcanic  ashes. 
It  is  no  less  surprising— 4nd  this  obaervatton  is  of  much  importanee  in 
explaining  the  problem  that  occupies  us — to  remark  the  tenuity  of  the 
gaseous  maws  that  produces  such  re.iulta.  Yet  itH  force  causes  rnp- 
tuna  whieh  the  pressure  of  a  weight  six  hundred  thousand  times 
heavier  than  the  gas  eonld  not  effect ! 

In  short,  gaseons  movements  under  bigfa  pressure,  put  in  operation 
I  from  time  to  time  by  a  simple  mechanism  like  what  Nature  cah  and 
^^bes  preaeni,  will  account  for  all  the  essential  features  of  earthquakes, 
^^■neh  better  than  the  hypotheeia  of  interior  collisions  of  solid  bodies, 
^Bhey  explain  ibe  effect  of  the  sbock,  roeembling  the  blows  of  a  ram, 
iheir  violence,  their  frequent  succession,  and  their  recurrence  in  the 
same  regions  after  many  centune* ;  tliey  explain  alno  the  production 
of  earthquakes  in  regions  of  dislocation,  especially  in  those  in  which 
tite  disturbance  is  recent,  and  their  sabordination  to  deep  fractures  of 
enist  of  Ibc  earth. 
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Kartliquitko*  vccm  to  be  voleanlo  eraptions  that  mm  Nuppreneil 
beoaose  thsy  oui  not  find  any  outlet,  otMilj  u  Dolomica  thought.  'He 
BM>tiTe  power  of  gaacs,  tJie  imineDse  effects  of  wUoh  ire  can  see  in  Ibe 
|irotaberu)c«8  or  jets  Bbot  oat  from  the  sua  witb  prodigious  speed  sad 
of  enormoBS  dimeoaions,  I4>pea»  to  be  eoflicioncly  considerable  b  tlw 
depths  of  tbo  g^obo  also  to  explftin  tU  tin?  rlTects  of  eu-tbqntkei.— 
TnmiiaUdfir  iKt  Popvlar  Science  Montidy  from  the  Jlewe  Seiuttt- 


^^  LAST  WTLLS  AND  TESTAMENTS. 

^If  Br  JOSEl-U  W.  eDTPBEn. 

CAN  ft  will  of  real  or  personal  property  bo  so  prepared  and  ezecuttd 
as,  bamog  questions  of  incftjocitj-  and  uDdao  influence,  to  bo  in- 
oontestabtc  ?  lYotrocted  and  expenuve  litigation,  frcquootlf  ioTolf- 
Ing  a  period  of  jcani,  often  eating  up  large  portions  of  estates,  and 
finally  resulting  in  tlie  defeat  of  atostator's  wishes,  auggesta  this  «(l- 
reppstcd  queetiou.  Coosidcring  tlio  mattvr  »f  execution  fint,  noth- 
ing would  appear  simpler.  Our  statutory  requirements  are  few  bi>4 
ex|^oit,  and,  if  properly  ob«crv«d,  the  inquiry,  so  far  as  execDtien 
i»  oonocmed,  is  easily  answered.  The  provinona  of  the  New  Torit 
Revised  Siatotes  are — 

1.  That  ibo  will  shall  be  in  writing,  and  subscribed  by  tbe  tMiaior 
at  the  end. 

2.  That  such  subsonption  shall  bo  made  by  the  tesrtator  la  tiM 
presence  of  each  of  the  attesting  witnesses,  or  shall  be  acknowledgsl 
by  him  to  have  been  so  made  to  each  of  the  alteating  witneasesL 

S.  The  t4-Htator  at  the  time  of  making  such  subecription,  or  at  ihs 
time  of  acknowled^ng  the  same,  shall  declare  the  instrument  so  snb- 
scribed  to  be  his  last  will  and  testament. 

4.  There  shall  bo  at  least  two  nttctttiig  witnesses,  each  of  wbom 
shall  sign  his  name  sh  a  witness,  at  tlie  end  of  the  will,  at  the  request 
of  tfao  tesUtor. 

Tbt«e  provisions  arc  practically  the  same  in  most  of  tlte  United 
State*,  with  the  exception,  perbapa,  of  Louisiana,  unless  it  be  tbsl 
some  of  the  States  require  three  or  more  in  the  place  of  two  wit- 
iMMses.  An  intelligent  compliance  with  tlie  above  directions  wouU 
seem  in  no  wise  diflicnlt>  yet  many  an  intended  will  biu  proved  U 
abortion,  solely  from  lack  of  their  observance,  ignorance,  and  carekss- 
aeas,  and  in  some  instanoes,  no  doubt,  forgetfulness  on  the  pact  of 
witnesses  as  to  what  actu.itly  transpired  at  the  execution,  explaininK 
the  circomstanoe.  A  witness's  stupidity  or  forgetfulnera  can  not  sssily 
be  guarded  against,  except  by  the  seiccUon  of  intelligent  witMssM. 
This  sometimoi.  as  in  the  case  where  tbe  testator  is  t/i  to^remia,  is  ita- 
poBsiblc ;  but  a  stupid  or  forgetful  witness  to  a  will  is  a  great  misfur- 
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tone,  for  be  may  aUerlj-  destroy  iu  viUae.  Unless  proof  c^iunde  is 
obUtinulile,  Hhowing  that  tbe  r(-quircm«nta  of  th«  ftatnto  wero  doly 
obBervi<<l,  tbtire  i»  gn-at  probability  Uuit  ibc  will  will  bo  rejected  by 
tbe  KiuTogate,  and  hi«  dcerc«  itutained  by  appellate  tribunal*. 

in  November,  1830,  an  instrument,  dated  February  2,  1849,  was 
offered  for  probate  to  the  Surrogate  of  Kings  Coonty,  New  York,  aa 
tba  last  will  aud  tostament  of  I'bomas  Lcwin.  It  (levt«od  all  hia  r«al 
and  persoiutl  c«tat«  to  bi«  wif«  ;  but  \\M  probate  was  oppoMd  by  ih« 
beirs  of  tlie  iIcccahi:^!.  TIiih  diicument  was  signed  in  tbe  proper  hand* 
writing  of  Mr.  T^ewiH  ;  it  bad  two  subsoribing  witnesses,  while  atlaelied 
to  tbe  will  and  above  the  signatures  of  tbe  witnewes  wa«  an  attesta- 
tion clause  in  tbe  following  words : 

"  'Hip  above- written  instmment  was  subscribed  by  the  said  Tbonas 
Lewis  in  our  prcccnoc,  and  acknowledged  by  him  to  each  of  us,  and 
be  at  the  nine  tinto  declared  tbe  above  instrument  bo  subscribed  to  be 
hb  Iwt  will  and  testament,  and  we,  at  his  request,  bare  ugned  ottr 
uunea  as  witnesses  hereto." 

On  the  contest.  Ferris  Tripp,  one  of  the  witnesses,  swore  that  he 
wss  %  clerk  in  tbe  store  of  the  deceased  at  the  date  of  tbo  wilt,  and 
that  Wing,  the  other  witncax,  was  also  a  clerk ;  that  he  (the  witm-iut) 
signed  bin  name  at  tbe  end  of  the  att^-Htulion  eUn»e,  at  the  request  of 
thfl  testator  ;  that,  on  the  occasion  when  be  did  so,  Wing  and  be  were 
called  by  the  deceased  into  his  private  office,  where  he  bad  a  paper,  oE 
which  be  turned  ap  so  much  as  would  allow  tbem  to  write  their  names 
tliereoD,  requesting  them  to  sign  the  same  and  add  their  residences  ; 
that  he  ftUo  then  sud,  "  I  declare  tbe  within  to  bo  my  free  will  and 
deed  *' ;  that  this  was  all  that  was  said,  according  to  his  recoDcclJon, 
and  tliat  he  and  Wing  then  signed  their  names  to  tbe  inMrumeiil 
where  they  appeared  ;  that  he  did  not  then  know  to  a  certainty  what 
the  inatrnment  was,  but  thought  it  a  will  from  the  fact  that  tbe  de- 
ceased  bad  that  morning  sent  oat  and  procured  a  blank  will.  On  oross- 
examination  this  witness  tcstifiod  that  at  the  time  lie  signed  biA  name 

'  to  the  inslrnmant  it  was  so  folded  or  placed  upon  the  desk  that  ho  saw 
no  part  of  tbe  contents,  and  that  neither  tbe  same  nor  any  part  of  it 
was  read  to  him  ;  that  he  did  not  soo  the  testator  sign  it,  nor  did  ho 
tee  bis  wgnature  to  it  when  he  signed  as  a  witncM. 

'iTio  other  witness  testified  in  aubsiaoce  that  he  signed  his  name  to 
theailrgrd  will  in  the  office  of  the  deceased  ;  tliat  be  was  anabletosay 
what  occurre^l  on  tliat  occasion,  but  that,  according  to  his  recollection, 
be  Hgned  at  the  re<)ue«t  of  the  deccawd  ;  that  ho  had  no  recollection 
that  tbe  deceased  said  anything  else  to  him  at  the  time  be  signed,  un- 
ion tt  waa  "  to  see  him  si^n  tbe  document " ;  that  be  did  not  rccollcet 
that  tJie  deceased  signed  the  inHtrament  in  his  presence  ;  that  he  had  no 
recollection  that  Tripp,  tie  other  witness,  was  present  when  he  ugned, 
sod  could  not  state  anything  fiirlhcr  which  occurred  or  was  sudor 

l^ne  by  tbe  deceased  on  lliv  occasion.    On  his  cross-exsmioadoD  Im 
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fortbcT  t»tifiod  thiU  he  did  not  r«ad  nor  wsa  anj^  part  of  tbe  inMll 
munt  read  to  bim  wlicn  be  ngned  it,  and  that  b«  had  do  rvct^MtlcB 
that  be  tbea  knew  nbat  tbc  [inpor  was. 

Here  was  an  inatrument  which  on  its  face  met  all  the  requtroDeBU 
of  the  law.  It  was  in  writing ;  it  wait  Habvcribcd  by  the  i«.>fitator  it 
the  end  ;  it  had  two  Eube^Tibing  witnessca,  and  a  full  attoMation  cUoK 
The  tvtituaonj  of  Tripp  and  Wing  completely  nuUifled  h  ;  tbeir  wul 
of  recollection,  althongh  leas  than  two  years  had  elsp^c*!  Kincc  iu 
necatioQ,  effectually  prevented  its  probaic.  The  probabilitiet  are, 
that  all  legal  lechnic^itiea  bad  been  obserred,  but  the  paulicalor  faoU 
hod  escaped  the  memories  of  tbe  witnesses.  Tbe  imrrogate  adjadgid 
it  no  will ;  the  widow  appealed  to  tbe  General  Term,  which  ai&iiDcd 
tbe  decree  of  the  mrrogste,  and  then  to  tbe  Court  of  Appcala,  whifh 
affirmed  tbe  Genend  Term  (Lewis  cs.  Lewis,  11  \.  T.,  S30). 

Ignorance  and  careleasneM  are  even  more  rcpn?henmble  tfaui  stu- 
pidity or  forget  fulness,  and  each  ba.t  proved  a  prolifw  source  tif  eril 
to  t«Bt«tors'  intentions,  of  expense  to  suitors,  and  of  diHappuiatmcnl  W 
a])paront  legatees.  Assumption  of  the  sufficiency  of  one's  own  knowl- 
edge regarding  matters  eonceming  which  ho  has  little  or  no  infomna- 
tion  has  caused  the  wishes  uf  more  than  one  testator  to  atterly  ful,  or 
rained  his  «*ta(c  in  costly  litigation.  Books  entitled  "  Every  Man 
bis  own  Lawyer,"  "  Lfgal  Directory,'* "  Legal  Remembrancer,"  aw 
not,  as  a  rule,  the  best  fountains  from  which  to  quench  legal  tbinL 
Their  accuracy  is  often  subject  to  impeachment,  and  tbeir  pages  have 
more  than  once  proved  to  the  layman  a  stambling-block.  14or  sbiMild 
relations  complain  of  the  courts  if  cArolesmiesa  baa  led  him  into  the 
execution  of  an  instniment  which  prorea  either  to  be  no  will  at  alt, 
or  only  such  after  macli  of  bis  estate  baa  been  squandered  to  asee^ 
tain  the  Tact.  It  Is  always  wise  to  prepare  and  exc«ntv  such  a  doc«- 
mc-iit  in  the  leisure  moments  of  life,  for  to  do  so  in  aHir^h  mortU  b 
a  serious  matter  in  more  senM'S  than  one,  concscming  which  a  min 
should  think  twice,  for,  if  he  leave  it  until  then,  be  will  bnvc  little 
time  to  think  at  all.  Hr.  Gordon  undoubtedly  tbougbt  be  know  how 
to  draw  a  will  weJt  enough  when  be  execnted  tbe  following  : 

"Dear  old  Nanee,  I  wish  to  give  you  my  watch,  two  shawls,  and 
aUo  tfl,OO0.     Toot  oM  friend,  K.  A.  Goebox." 

After  roncb  litigation  this  was  established  as  a  will,  bat  it  is  likdy 
that  "  old  Kance  "  was  obliged  to  content  herself  with  the  watdi  and 
two  sliawls  (Clarke  vt.  Ransom,  SO  CaL,  S95). 

So^  too,  with  Ehrenbei^s  will,  who  waa  the  anther  of  tbe  foUov- 
ing  laoonio  testament — a  model  of  brertty  : 

"  Mrs.  Sophie  Letter  t*  my  heiress." 

(SigiuttiTe.) 

Following  which  appeared : 

"  Tbe  legatee's  name  in  correctly  spelled  Loeper." 
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To  this  there  wen  do  vilnesws,  the  law  of  Louiauma  requiring  noa«. 
Aft«r  t«c  years'  litigation  or  controveray  this  was  also  fustainod  as  a 
irill  (Sacc«»sioD  of  Khrvnbcrg,  2)  T^  Ann.,  StfO),  Tho  auflicivnoy  of 
tbo  legal  atiainmeota  of  oacli  IVHtator  in  thnw  iiiBtaiM*!*,  It  \»  Iruo, 
VM  enodgli,  but  to  establish  that  fat^t  old  Naiicc  and  Mm.  I^oper  un- 
doobtedly  paid  haDdsomely.  In  the  foUowing  cue  tbe  success  of  the 
would-be  testator  was  not  so  signal : 

In  1876  an  inttnimmt  purporting  to  W  the  last  will  and  testament 
of  John  Kclljr  was  olltin'd  for  {)rot>ate  to  iXw.  Surrogate  of  the  County 
of  Kvw  YoriL  It  was  partly  written  and  partly  printed,  and  was  ap- 
parently a  short  form  of  will  such  as  may  be  purchased  at  a  stationer's. 
After  disposing  of  his  property,  this  docamont  ran  as  follows : 

"Likewise  I  mnkc.  oonMitote,  and  appoint  Edward  McCarthy  to 
executor,  J,  Ktlir/,  of  this  my  last  will  and  teataDiciit,  hereby  re- 
ting  all  former  wills  by  ue  made.     Id  witDeta  whereof  I  have  here- 
ito  tubMribed  my  name  and  affixed  my  seal  the  S-lth  day  of  July, 
74,  in  tbe  year  of  our  Lord  ooo  thouMiid  eight  hundred  and  sixty. 
Witnesses : 

EiiWAKi)  McCaktut, 
Danixl  Vax  Clibf. 
Subaeribed  by  John  JCelltf,  the  testator  named,  etc." 


WbeD  the  deceased  requested  the  mtnessos  to  sign  the  iostnimont, 
DOme  J.  Ketli^  bad  already  been  written  by  him  where  it  first  ap- 
The  witnesses  then  signed  it,  and  afterward  tbe  deceased 
wrote  his  name  where  it  appears  in  the  attestation  clause.  The  point 
in  dispute  toachvd  the  fint  rcquiromont  of  the  statute :  Was  the  sub- 
scriptioD  J.  A'«%  in  ilic  body  of  the  instrument  a  "subscribing  at  the 
end  uf  the  will"?  The  subscription  ^o An  KtUy  \a  the  attestation 
cbiuiie  was,  of  course,  bad,  being  made  after  the  witnesseabod  signed' 
It  appeared  from  the  ertdencc  that  the  testator  presented  the  instru- 
ment  to  the  witnesses,  saying :  "  I  drawed  up  a  will  for  fear  anything 
might  happen  me  before  coming  back ;  in  case  there  was  any  dispute 
about  the  trifle  of  money  I  have,  I  want  yon  to  witness  this  will." 
I'ht'  name  J.  Krliy  had  been  written  in  before  this  was  said.  The 
surrogate  rejected  tbe  instmment,  as  not  executed  and  attciitcd  in  the 
manner  prescrib«rd  by  law.  The  General  Term  reversed  his  decree, 
directed  that  the  will  be  admitted  to  prol>ate,  and  that  letters  testo- 
tory  issue  thereon  (7  Uuee,  2dO).  The  Court  of  Appeals  tben 
ally  settled  the  law  in  tbe  case  by  reversing  the  Supreme  Court  and 
setting  aside  the  iiif^tmroent  as  absolutely  void  (67  N.  Y.,  409).  A 
curious  cireiimstanoe  in  connection  with  the  proof  of  this  instrument 
is  the  fact  tlint  the  Supreme  Court  wore  nnanimoualy  of  tlie  opinion 
that  this  di>cument  was  a  will,  while  llio  Court  of  Appeals  were  nnnni- 
moQsly  of  tlie  opinion  that  it  was  not  I  Even  when,  by  a  mistake  in 
.taming  over  the  paper,  the  signature  is  put  on  the  hack  of  a  blank 
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page  oocurriug  in  tbe  middle  of  Uic  will,  it  cau  not  1>e  suHUiiui 
(Uejidy'a  Will,  15  Abb.  Pr.,  N.  S.,  311). 

InsUocoi  might  bo  multipliod  to  UluBtrst«  the  Eerioas  coiueqaencv 
iMtilting  from  iguoniicc,  carelcMaeat,  BtapiditjTi  or  forgetfolDe«a  ia 
tbe  execution  and  proof  of  wills,  but  ihtM  are  Mufiictcnt  to  cmpluiui 
tbe  necessity  of  iotclligcnce,  acouraoy,  and  foretbonglit  in  Ui«  niatic 
BolumiDg  to  tbo  discuHsion  of  execation  : 

1.  The  will  moat  bo  in  writing,  and  subscribed  b;  tbe  tesutor  it 
tbe  end. 

Apparently  this  \A  plain  and  oonoiae  enough,  and  itdapt4.-d  to  tb 
comprehension  of  a  child,  yot  a  long  list  of  ex|)Coaive  ap{>calii  attart  M 
tb«  diniculiy  cxjwrtcnccd  in  solving  the  meanint;  of  thU  phnaeologt. 
What  ia  writing?  What  ia  »  iiignatare?  Where  is  tJie  end  irfi 
will  ?  are  ^jnestions  which  iq>pellate  iiourt»  liavc  bovn  called  upoa  t» 
dotemiDo.  If  a  will  be  printed  ;  if  it  be  don«  by  a  typv-writcr ;  if  il 
be  executed  whi>!ly  in  Icatl-pcncil,  instead  of  ink  ;  if  the  Kignalun  be 

^  hy  a  mark,  or  if  it  b«  madv  hv  another  at  the  request  of  ami  for  ttu 
testator ;  if  the  signature,  a«  in  the  cac«  of  tJic  will  of  J.  ICeOy  (nipv). 
bo  not  immediately  at  tbe  foot  uf  the  instnimrnt — these  and  sinibr 
inquiries  call  for  an  answer  to  the  quart,  "  tiave  tlio  requirements  of 
tlio  statute  bc-en  complied  with  'f"  li  baa  already  appeared  that  J.  Kd- 
Iy*a  will  wua  not  a  will.  The  Court  of  Appeals,  it  i9  true,  decided  this 
case  on  other  grounds  than  tlic  single  fact  that  tlio  signature  oocnml 
before  reaching  tbe  end  of  the  document.  Perlwpa,  if  nothing  of  m- 
Itortance  had  followed  tbe  »gnatnie  (McOuire  v*.  Kerr,  2  ISrad.,  344), 
tbe  court  would  have  sustained  tbe  decision  of  the  GeuiTvl  Term,  asd 
held  tbo  wiU  to  faavo  been  properly  executed ;  but  tbu  fate  of  tUf 
iuRtnimcnt  conclusiTcly  shows  that  it  ia  not  safe  to  tamper  with  a 

I  atatutf,  an<l  that  tbe  end  of  a  will  it  at  th<.  end;  in  other  words,  the 
testator  should  haTo  aigncd  immediately  above  the  witnesses,  at  the 
concluHion  of  the  docnmenL 

IMnlcd  wills  and  wills  executed  by  a  type-writer  bare  been  btU 
to  be  writteu  within  tbe  meaning  of  the  statute.  On  Mareb  9,  I 
Judge  York,  at  Xew  Ilaven,  Connecticut,  admitted  the  will  of  J 
Willey,  which  waa  in  type-writing,  to  probate,  holding  that  tlie 
definition  of  writing  included  printing.  The  Supreme  Court  of  rem- 
sylvania,  in  the  case  of  Mycr;*  vt.  Vanderbilt  (I  Schuylkill  Larg, 
55),  recently  decided  that  ink  was  not  eesential,  by  recogniung' 
valid  a  will  which  was  wholly  written  in  lead-pencil  and  so  subsoribd 
This  agrees  with  the  views  of  ex-Surrogate  D.  C.  Calvin,  of  Ke* 
York,  who,  in  October,  1878,  admitted  the  will  of  Henry  J.  Mast, 

i-otberwise  and  letter  known  aa  tbe  actor  Moolague,  to  probate.  Tkii 
will  waa  written  and  signed  wholly  in  pencil,  open  a  leaf  turu  Inita  a 
ordinary  diary  or  small  memorandnm-book,  and  wa«  as  follows : 

"  If  anything  happens  to  me,  I  make  this  my  last  will  and  testa- 
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ment  in  favor  of  mj  mother,  wbo  is  to  t^Ve  eT«rytl)ing  I  poMem ;  in 
case  of  ber  death,  then  tny  sister  inbcrits  all  my  p&octe.  L.  fjimon 
ini)  Arthur  Sew«tt  I  appoint  cxecntoni. 

H.  J,  MOXTACCK." 

On  thfl  buck  of  tbis  acrop,  also  in  pencil,  ocours  : 

"  WitDGMcd  by        T.  R.  Euwirds, 
Louu  M.  SiMOS," 

la  ciMiB  of  contracts,  leKd-penoH  s^jvemonMi  bave  rcpeatodly  been 
held  safficicnt  (Alcrrit  t>8.  Clason,  12  Johns.,  IDS  ;  Clason  t<(.  Bailey, 
I*  id.,  <*»  ;  Brown  v».  Butchers'  and  l>roveia'  Bank,  6  Uill,  M3), 
and  the  same  reasoninf;  applicable  to  ench  appliei  also  to  teatAmenta. 
It  is  certainly  to  be  hoped  that  the  tvtidcnry  of  the  dccinionit  in  thin 
Ktpect  will  change.  Tbo  door  for  the  admisHton  of  fraud  in  here 
opened  too  wide.  To  ctmo  and  rewrite  in  tlie  body  of  the  wUl  ia  muofa 
too  easily  and  cleverly  acoomp1i«hed,  and  this  temptation  should  be 
removed  by  ttatutory  enactment  or  jodiciat  inter]>relatioii. 

A  mark  or  cross  has  been  held  a  good  sabscriptioD.  Bomo  years 
ago  Uosee  W.  Jackson  loft  a  will  signed — 

hit 

MoSRil   W.     X    JACKSOIf. 

He  aurrogate  adjudged  this  Bttffidently  sobscribed  ;  the  Supreme 
Court  uphebl  the  surTogat«,  and  tlic  Court  of  Appeals  sustained  the 
Supnma  Court,  holding  that  tl  was  not  even  neccsnary  that  the  words 
"  Mofoa  W.  Jackson,  his  mark  "  should  have  been  written  htfiyn.  be 
made  the  X.  The  law  would  andoubtedly  admit  the  cross  if  the 
wokIi  were  entirely  wasting,  under  proper  evidence  (Jackaon  vt, 
Jaekson,  39  U.  B,,  IS3),  If  tho  testator  requests  a  third  person  to 
nbwribc  the  will  for  him,  and  it  be  done  In  the  presence  of  the  wit- 
HMM,  it  oomea  within  the  statute  (Campbell  vn.  T^ogan,  S  Brad.,  W ; 
Van  Hanawyck  ds.  Wiest,  44  Barb.,  404).  But  such  third  person 
nnat  himself  also  sign  aa  a  witness. 

2,  Sncb  Kiibncription  i*hall  be  made  by  the  testator  in  the  presence 
of  each  of  the  attcHtiug  wiineMnee,  or  shall  be  acknowledged  by  him 
to  have  been  so  made  to  each  of  the  attesting  witnesses. 

On  December  1,  1985,  William  Baitkin  mmle  a  litKt  will,  and  five 
iredcs  afterward  died  at  the  age  of  eiglity-nine  years.  Thirteen  years 
before  bo  had  m-vle  a  previous  will,  which  still  continued  in  existence. 
At  his  death  the  will  of  11^65  was  offered  for  probate  to  the  Surrogate 
of  Yates  County,  New  York,  but  its  admission  was  contested.  The 
evidence  showed  that  the  last  will  was  drawn  by  one  Henry  Smith  on 
Ihe  morning  of  Dceembpr  1,  1BC8,  at  the  bedside  of  the  deceased; 
that  the  whole  was  read  over  to  bim,  clause  by  clause,  and  that  Mr. 
Biskb  at  the  completion  of  the  reading  sAt  up  on  the  side  of  the  bod 
ud  wrote  bia  name  at  the  foot  of  the  will  without  asustance  and 
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without  epcctaclCK.  Mr.  Smith  then  affiled  bis  own  vigiutiire  M  Un 
reqiiOMi  of  llic  deceased,  u  an  aUcMing  witoewii.  Mr.  Wiiso}',  th«  otbtr 
witness,  wsA  then  called  in  from  the  adjoinJug  room,  when  th«  tCiUM 
said,  "I  want  you  to  Bign  thia  will,"  llr.  Smith  at  the  same  tiou 
handing  it  to  him.  While  still  in  Smith's  bond,  the  Utter  uked  the 
U.-8tator  if  bo  ucknowK-dgod  it  to  Iw  bin  last  will  iind  tMtamfDt.  Ilr 
said  "Yes."  Wilaoy  ibwi  wgn*d,  when  Mr.  Baskin  Kuiil.  "ThatkiUi 
the  other  will."  No  conflict  of  evidence  existed.  Both  witwMM 
agreed  that  the  ri^sture  of  the  teetator  was  affixed  iMifore  Vi'ihtj 
came  into  the  room,  find  that  Mr.  Baskin  did  not  eipr^aly  suu  ia 
bin  prwtonce  that  liv  bitd  cigiiv^l  the  nnll.  The  surrogate  said  this  «u 
DO  will,  for  it  had  not  been  ai^ud  in  tli«  pretence  of  taeh  attota^ 
witDCMB,  but  the  Supreme  Court  reversed  his  decree,  and  the  Covitol 
Appeals  affirmed  the  Supreme  Court,  botdini; :  "Where  the  tcttalor 
pro<ln(.-cs  n  paper  bearing  his  personal  sij^ature,  rc^iucsta  the  witnosn 
to  attest  it,  and  dvclnres  it  to  bv  his  last  will  and  testament,  he  tbenh; 
^enowtedya  tlio  subKcri|)tion  within  the  meaning  of  the  sUluts* 
{Baskin  vt.  Baskin,  S6  N.  Y.,  416).  In  fael,  it  is  not  ctcd  ncccMUT 
that  the  aabscribiug  witoeoes  should  be  shou-n  the  signature  of  dit 
testator  to  the  will  at  the  time  of  acknowledging  its  execation. 

lu  1806  the  will  of  Samuel  Mott  cjime  before  the  Surrojpitc  qj 
Queens  County,  Ixwg  Inland,  for  probstc.  It  wa»  cont<rsted  npon  Ibt 
ground,  amoug  others,  that  it  bad  not  been  ugned  in  the  pn-M-ore  d 
each  witness,  they  sigiUDg  after  the  testator  but  on  different  da)*,  as! 
that  at  least  one  of  tfaem  had  not  so  much  aa  aeon  Mr.  Mott's  ngm- 
tare,  the  ilocumcnt  b<-ing  co  fnhU'<l  when  executed  ns  to  hide  the  nau 
The  lUrrogAtc  iidmittMl  it,  however,  the  Supreme  Court  and  Conn  of 
Appeals  aflirmiug  his  decision  (Willis  vs.  Mott,  3C  N.  Y..  4iA; 
Uoystradt  va.  Kingman,  33  N.  Y.,  373).  So  in  the  case  of  Ella  ts 
Smith,  decided  in  1T54  {1  Vesey,  Jr.,  11)  by  I.ord  Cb«ne«llor  Hull- 
wictto,  assisted  by  Sir  John  Strange  and  the  Cliief -Justice  of  the  Cw 
mon  Pleas  and  Chief  Baron  of  the  Exebetjaer,  it  was  held  tbatat» 
tator's  declaration  was  ctiuivalent  to  an  actual  signing  in  the  piuui* 
of  the  witnesses,  a  rule  unchanged  by  the  etatate  under  ooDsIdcnliMB 

These  cases  abow  that  considerable  latitude  ix  tolerated  ca>dv^| 
Mction,  but  that  one  of  two  facts  must  tratwpire  in  order  to  coo^H 
with  its  terms — cither  an  actual  subscribing  by  the  testator  b  tlB 
presence  of  each  of  the  witncMCs  bcfote  they  sign  ;  or  a  elsar,  ad*-  J 
putable  acknowlcilgmeiit  to  each  of  them  that  the  instrument  has  h*  I 
already  so  sabscribed  by  bim  (Chaffee  va.  Baptist  Missionary  C'ea*»  I 
tion,  10  Paige,  R  85).  Of  coarse,  in  tbe  hutci-  ease,  if  the  vAk^  J 
tion  sHb»cqu«ntly  appears  wanting,  such  acknowledj^eat  oaanrtiKfl 
nothing  ;  there  is  no  will.  ^H 

3.  Tbe  tesUlor,  at  the  time  of  maktni;  sueb  subKcriptiou,  orsCi^H 
time  of  acknowledging  the  tame,  shall  dactare  the  Instnunent,  *"^H 
scribed,  to  be  his  last  will  and  testament.  H 
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n«r»,  agftln.  nice  qaesUons  have  aiis«Q.  What  xi  a  <]eclnrntioii  that 
*'  this  ia  my  last  will  and  tpstaraent "  ?  Is  it  sufficient  that  the  que*- 
tion  be  asked  mo  and  that  I  assrnt  thereto  by  "  yes  "  or  a  nod  ?  If  I 
eay  "  This  \»  my  free  will  und  deed,"  have  I  fnJIillcd  the  reqiiiroment, 
or  must  I  UM  tbo  preoide  words  "  This  ia  my  liut  will  nod  tontumBnt "  ? 
These  and  kindred  inqairiea  have  perplexed  the  court!^  and  vearj 
litigants  have  been  forced  to  possess  their  bouIs  in  patience,  aw^ting 
the  int«rpretatioD  of  blanderB  which  could  easily  have  be«n  avoided  Id 
this  particutor  of  oxecntion.  Tltc  courts  itay  it  im  not  imperative  that 
the  word  "  declare  "  «houId  be  employed— I  "acViiowledge"  Uiiji  ftapcr 
to  be  \a.f  last  will  and  teiitament  ia  enough  (Segiiine  vs.  iSeguiue,  2 
Barb.,  385).  But  a  mere  nod  of  assent  to  tbo  inquiry,  *'Ia  this  yottr 
Ust  will  and  testament?"  observed  only  by  one  of  tbo  pcnona  pnu- 
ent,  is  not  enough  (Burritt  r«.  Silliman,  IA  Barb.,  l&S),  wbilu  an  aa- 
awer  "  yot "  to  the  inquiry  has  been  held  sufficient  (Coffin  tt«.  Coffin, 
2;l  N.  y.,  9).  To  aay  "  This  ia  my  free  will  and  deed  "  u  not  good, 
for,  aa  above  appeared,  the  Court  of  Appeals  has  hold  that  Thomas 
Lewis  f^led  to  acknowlodgo  his  will,  although  ho  used  thcso  particular 
words,  and  rcjerU-d  his  linal  testamentary  disposition  as  a  nullity. 
Mlint  apparctntty  could  l>o  eaaier  than  to  say  "  This  is  my  last  will 
and  testament "  at  the  proper  time  and  under  the  proper  circa malauces  ? 
yet  that  many  fail  to  either  use  these  simple  words,  or  to  know  the  pro- 
prieties of  time  or  circumstance,  is  shown  by  the  forej^oing  cases. 

4.  There  «1iall  bo  at  least  two  attesting  witnesses,  each  of  whom 
aboil  sign  hU  name  as  a  witness  at  the  end  of  the  will,  at  the  request 
of  the  t«*tal"r. 

A  will  with  but  one  witness  is  bad  on  Its  faco— it  is  no  will ;  it  is 
a  plain  failure  to  obaerve  an  all-important  formality,  but  questions 
"  What  is  a  sipiing  by  a  witness  ?  "  "  Where  is  the  end  of  a  will?"  and 
"  What  constitutes  a  testator's  request?"  have  been  before  the  courts 
for  determination.  To  answer  tbo  first  two  inquiries  briefly,  it  is 
enough  to  slate  that  the  same  rules  which  apply  to  the  testator's  sig- 
nature and  to  the  pUce  of  his  subscription  apply  with  G<|ual  force  to 
witnesses.  A  witness's  mark  is  good  (Meehan  »r*.  Itourke,  2  Brad., 
S^Tt ;  Morris  v».  KnifTcn,  ^7  Barb.,  336),  and  he  should  sign  after  the 
testator,  immc-dialdy  at  tlio  conclusion  of  the  instmment.  Concerning 
the  third  "  inquiry  "  aa  to  the  request,  some  contrariety  of  opinion  has 
existed  as  to  what  shall  be  deemed  sufficient.  Tlio  following  cascH  am 
Dt: 

;  reqiKSt  may  be  implied  ;  it  need  not  be  in  express  terms,  as,  if 
testatrix  be  told  in  the  presence  of  the  witnesses  that  they  have 

ae  to  witness  her  will,  and  sho  then  )>ow  aiumt  und  they  sign  it, 
Ik  a  request  (Brown  m.  De  Selding,  \  Sand.,  tO  ;  Peck  r*.  Carey,  S7 

Y.,  0).    Handing  a  will  to  the  witnesieR,  at  the  same  time  evineiuf; 
>  desire  to  have  them  sign  it,  is  enough  (Gamble  its.  Gamble,  39  Barb., 
^^^).    But  a  mere  request  to  sign,  without  in  some  way  disclosing  th^ 
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nature  of  tbc  paper,  la  bad  (Ilan-is's  Estate,  I  Tack.,  203).  Saob  ^no- 
tions sa,  "  Will  fon  witness  my  will  ? "  or  "I  vant  yoa  to  witnecB aj 
will,"  if  addressed  to  ixAh  witneneit,  ar«  good  (Van  Hooser  r<.  Vu 
HooHF,  S  X.  T.  SuTT.,  360),  but  bad  if  addressed  to  oaly  one  of  tbcm 
(Rutberford  v*.  Rutherford,  1  Detiio,  33). 

Touching  tho  quMtion  of  the  formalities  of  cxocation,  a  won)  on 

fiyengn  wills  ia  in  place.     All  wiJht  of  ixwidcDts  of  thin  Suto  Pi«c-«te4 

in  foreign  oountiim  in  accordanoe  with  tb«  laws  of  the  oonnlr;  wWt 

E-«x«oiit«d,  bat  not  in  accordance  with  the  law  of  New  York,  and  lU 

grills  of  forrigncrs  pxcrtitcd  in  accordanco  with  the  law  of  their  foe 

ei^  domicile,  if  not  also  in  aoeordance  with  the  Uw  of  this  Sta(«v 

who  di«  learing  no  property  utnated  or  which  af ierwar<l  coidm  ban; 

are  not  admissible  Xo  probate,  not  because  they  are   n«c«Hiarily  D- 

logal,  but  bccansfl  the  statatc-book  declares  this  to  be  the  law.    71k 

r  Iroponincc  of  this  provisioii  mutit  porticulaHy  commend  itself  lo  tb 

niind  of  every  citizen  intending  to  mfike  a  will,  and  conterapblias 

a  visit  beyond  the  jorisdiclion  of  his  own  domicile.    Somottiars  u 

[  flAtion  in  tbe  Supreme  Court  to  eslabtish  ench  succeeds  ;  but  who  taa, 

Itw  found  willing  lo  uniicccvxarily  inrolvo  hi(  «^)itst«  in  litigationh) 

[  uoertain  the  validity  of  a  will  when  it  can  easily  be  avoided  t    The 

surrogate  has  certainty  no  power  to  admit  such  willa^ 

In  concluding  this  diacnssion  on  the  execution  of  a  will,  il  nis; 

properly  bo  said  that  the  instrument  mn^t  be  fully  completed  beforr 

death — tJtat  is,  it  must  bitrc  keen  Hab»CTil>ed  by  thv  testator  at  it) 

foot,  in  the  prawncc  of  the  witnessm,  or  tJie  subscription  so  acknovl- 

I  edg<:d  ;  it  mual  bare  been  declared  to  them  to  be  bis  lant  will  sail 

''testament,  and  the  witnesses  must  actually  liavo  signed  it,  at  his  n- 

qnoBt,  for,  if  he  die  ero  this  ia  aocomplixhed,  there  is  no  will  (VcnKii 

vt-.  Spencer,  3  Brad.,  16).    Simple  as  these  statutory  reqaireracDU  an, 

the  infitancci  cited  |wx>tc  tJiat  even  the  question  of  execution  is  d«> 

rirce  from  serious  snares.     Yet  a  literal  compliance  with  tie  foraoH- 

ties  of  the  statute  is  not  required,  a  cubstanltal  obscmincc  of  tlMsi 

being  sufficient  (Coffin  v».  Coffin,  wpT<i\. 

It  u  eniirriy  pomihtc  to  arftcule  a  leiS  Mtutobe  ttefkniea^  iiuc» 
UttaNe. 

Touching  tbe  graver  qaeAion  as  to  preparing  or  drawing  tbe  viO- 
in  otbcr  words,  considering  its  contents,  whether  its  proviaions  ofloJ 
the  law  or  not — the  scope  of  tho  inquiry  broadens  and  becona  WT 
comprehensive.  It  presupposes  on  the  part  of  the  draftsman  a  kMiv 
edge  of  the  law  as  determined  in  unnumbered  dectsiotis  adjidiorif^ 
both  in  England  and  tbe  United  States.  Tho  common  law,  pnBCtpIv 
of  international  comity,  and  statute-books,  all  rotist  Iw  rrsorttd  » 
in  answering  the  question.  It  assames  in  the  writer  of  tbe  will  » 
accurate  and  extended  fund  of  information  upon  tbe  subject  of  trvli 
powers,  and  nses,  and  generally  an  intimate  acquaintance  with  til  tl*  j 
nice  details  relating  to  that  great  branch  of  jurisprudence — real  ssW*  J 
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I  lAwa  present, 
:ig«iu:«  miut  jj 


aD<l  it  meaiu, 


a  familiarilj  vitb  Uva  pasi 
it  meam  anythiog,  that  competeiit  i 
rbich  guides  the  pen. 
:Iii  view  of  tlieM  facts,  ibure  i»  Hmall  reason  to  complain  at  tbe 
BtioR  BO  frcijueuily  cntaiW  in  c-onuectioQ  with  estates.  To  pro- 
of dniw  iL  will  ia  not  the  simple  matter  some  imsgin«  it  to  b«, 
«TeD  wbcii  »liort  and  free  from  iutricatv  questions  of  law.  The 
slightest  ambiguity  id  langtiitgc,  givin^f  opportunity  for  dispute  as  to 
the  testator's  real  iat«iittoiu< ;  igiioraocv  of  tbu  legal  i-lteci  of  certain 
dispositions  made  in  tliu  iiinti-ument ;  wixben  imperfectly  expressed ; 
iUogiblo  writiug  ;  erasares  ;  int«rlincationH,  imd  cireiinuitsiicn  KimiUr 
in  cbarRGter,  are  all  fmitfol  of  evil  connciiueticat.  Tlie  bouka  are  full 
of  iustanceit  where  instruments  bare  been  propounded  as  wills,  bat 
which  have  provod  u>  be  Ktill-bom,  or,  if  initiated  into  existence  as 
livinj;,  genuine  wills,  only  so  after  tbe  ordeal  of  many  years'  litigation 
to  delenniae  their  genuineness,  aufficieocy,  or  conslnictiun,  liaa  been 
endured.  Like  Murgcry,  law  is  a  science^  The  unscicnlilie  mun  may 
with  equal  )iro))n<;ty  (-nduavor  to  amputate  his  own  limb  as  draw  bii 
own  will.  In  i-ach  case  be  has  ventured  upon  a  field  in  which  he  hu 
oeitber  knowledge,  eiperieooe,  nor  skill.  Ife  may  succeed,  but  every 
probability  points  to  a  fatal  result. 

Tb«!  antiquity  of  testaments  is  such  that  many  imagine  that  to  pre- 
pare and  execute  one  is  a  matter  of  general  information — one  concern- 
ing which  all  are  competent  to  speak.  It  is  true  that  this  modo  of 
transferring  title  or  owuersbip  dates  far  back  into  remote  ages. 
Writers  assert  that  abundant  evidence  exists  that  wllk  were  in  use 
among  tho  Hebrews  in  the  earliest  times.  Plutarch  spoakfi  of  tbetr 
Btroductton  by  Solon  into  Athens,  some  six  hundred  years  before  the 
m  era.  The  Twelve  Tables  gave  In  the  Romans  the  right  of 
injf  their  property,  a  power  which  in  Knglund  is  coeval  with 
mvasiou  of  the  Saxon,  for  no  record  or  memorial  exints  of  a 
eriod  when  this  right  did  not  obtain.  But  this  antiquity  proves 
nothing.     Other  scieneei  are  equally  old. 

To  prepare  or  draw  a  trill  can  onl;/  sq/Wy  be  vndcrtaim  Ay  Aim 
tehoM  inteUigmce  and  expcrinwe  have  eameit  him  the  ri<fht  to  CMomtn 
the  ttuk. 

Tbe  subject  of  incapacity  and  undue  influence  is  not  embraced  in 

bia  inquiry,  but  a  word  in  reference  to  it  may  not  be  out  of  place. 

will  was  ever  yet  dnwn,  nor  c-an  one  be,  which  was  or  will  be 

}f  against  attack   from  this  quarter.     That  many  bare  been  dis- 

fully  contested  by  sliameless  relatives  is  true;  for,  to  forget  sneh 

will,  even  if  related  to  the  deceised  but  in  the  remotest  degree, 

.  uconeluxive  evidence  to  the  minds  of  some  that  tbe  wmest  or  most 

f-willed  man  while  living  boH  proved,  in  spile  of  all,  weak  and  in- 

no  at  death.     Because  contests  frequently  arise,  however,  from  this 

it  does  not  follow  that  this  is  not  at  times  a  very  proper  groond 

VOL.  xnr.— M 
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to  Uke  in  remsUng  the  probate  of  n  will.     To  do  en  wnnlrl 

lidiriKtl]-  in  the  face  of  tbe  decbionof  Ddafidd  f#.  Piurieh  (SSX.V,n 

where  Uie  question  of  incapAcitj'  vas  no  ably  and  rxliaiulivtij. 

Mutcd  to  llie  Court  of  Appeals  by  Mr.  Hvarts,  Mr.  O'Cunur,  sml 

Lilloslrioua  connsol.     No  one  can  fairly  doubt,  ofit-r  rvailing  Ifac 

f  opinion  of  llic  Court  in  that  c<^trbntte<l  case,  that  llvuxy  Vsznli 

tncompL'tcnt  to  cxccutu  lliu  la»l  two  codicils  to  liia  n-jIL     It  ixtncii 

Iiad  beeu  a  keenly  iDtolligeot  man  ;  be  had  amiusod  a  large  tatatu 

ho  hxd  uerer  acted  in  life  from  in)pul»r,  for  v-iiidoni,  diKTetioa,^ 

reflection  prevailed  in  his  counsels.    Yot,  after  btK  paralvtic  ao^, 

be  became  a  changed  man.     llie  quiet,  tirbaoo  gvnilcman  betawi 

&«tfal  invalid,  forgetful  of  even  tlie  proprioticfl  of  lifr.     Idiotkfr 

iscntia  took  possession  of  his  once-active  brain.     U  vraa  in  tbt«  oaeA- 

tiofl,  and  after  the  stroke  of  paratjsis,  that  the  last  two  t-oiL'eib  m» 

executed.   It  «bouId  occAsion  no  surprise  that  the  courta  uUeri}- refunJ 

kto  receive  them.     Still,  that  much  abuse  of  Ibis  objection  to  thefts 

I 'bate  of  a  will  is  prevalent,  is  undeniable.     Kor  dues  thent  Beem  to  h 

any  cure  for  tliu  diM-astc,  unlcwt  the  theory  "  on»i«  teatatnentvm  mtiti 

cotiaummatutn  est;  et  voiuntaa  taiatorU  e/^  iunbulatoria  wj^eJ 

morion,"  be  ebanged,  and  every  man  allowed  to  probate  bis  om  viS 

before  he  dies,  if  he  desire.     Let  bim  summon  all  who  bare  tbeii^ 

to  contest  bis  ability,  etc.,  to  execute  a  will,  and,  if  tlx-y  do  not  appM 

nr  if  they  do  not  succe^'d  in  ebowing  his  inability  so  to  do,  they  thil 

bo  forever  estopped  from  attacking  the  will  thereafter.     Of  tmna 

tbiTc  arc  scriouM  objcetioni)  to  this  course,  for  all  Wnoficiarie*  vmU 

ticn  know  the  contents  of  the  document,  and  few  mm  care  to  let  tfc< 

world  into  tlie  secret  of  their  final  intentions  or  ulterior  purpose*;  «iB 

tbia  law  has  been  tned  in  some  of  tbe  Stales  successfully  and  taj/b/y 

;  torily.    Wbateier  iit  contained  in  this  paper  on  lost  wills  and  irfU- 

[aients  applies  with  e>c|ual  force  to  codicils. 


FirTY  TEARS  OF  MECn^UTICAL  ENGINEERDfG.' 

Br  ABNCK  C.  tLtCDIXG. 

IWnX  begin  by  referring  to  tlw  steam-plant  employed  for  tuat 
facturiug  puriKwes.  In  1832  the  sUlionary  engine  was  comoNi^ 
the  beam-engine,  often  eondenaiiig  but  seldom  compoundeiL  .SlMOD 
was  supplied  by  boilers  having  but  little  resemblance  to  ilie  bofltn 
which  most  of  ns  are  familiar  with.  Tlie  name  given  tbe  boilen  «• 
plains  their  form  ;  they  were  vnrioasly  called  tan,  bny-stack,  b(illn<Si 
elephant,  chimney,  and  ring  boiler,  to  each  of  which  tbey  wftvr^J 
boro  u  striking  resemblance.     They  wei-c  built  in  utter  disrvgaid  nf  sD 

*  RMd  bcfoK  tlie  FMria  SdmUSc  Sodei;,  lludi  tt,  lasa. 
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{KB  rcUling  lo  tli<!  Mtri'iigtli  of  material,  but  were  well  adapti^l  for 
o  conveuienc<!  of  the  firemtsa,  iii  llial  iliv  Qu«a  were  of  Kuch  size  Uiat 
man  could  pass  through  them  to  remove  ocouniulatecl  sooL 
Tlie  result  was,  that  the  boilers  were  incapable  of  withstandiog  an 
intGmal  pressnro  of  more  than  four  or  five  pounds  to  the  aqoare  inch. 
,'bc  low  promun;  made  a  large  cylinder  nccotnuy  to  secure  the  required 
>wcr,  and  tho  aUc  of  the  cjOtriditr  restricted  Uie  apoed,  which  rarely 
exc«<-dfd  250  fe«t  a  minute.  The  boilers  were  oommoDly  fed  by  a  tank 
situated  high  enough  to  enable  the  water  to  oyercomu  the  pressure  of 
the  steam.  The  low  prepaure  and  slow  piston-speed  ncccMitat«d  very 
targe  cylinders  relatively  to  the  power  obtained.  Tbo  oonHumption  of 
fuel  was  about  ten  pound*  to  the  one  bor»c>]>owcr  per  hour. 

The  governing  wa-t  done  by  sluwly-rovolvjug  pendolum-arma  scaroe- 
oecuring  centrifugal  force  enough  to  raise  the  halls  and  actuate  the 
itterHy -valve  in  the  steam  supply-pipe,  thns  making  a  very  poor  and 
itcicnt  governor.     The  tow  speed  made  a  very  heavy  fly-whcol 
lary  tn  Kccure  uniformity  of  motion,  also  costly  train*  of  gear* 
rbeeh  lu  secure  iho  rotative  hjh'C*!  rc<juired  for  factory-work. 

lo  1683  the  boilers  are  cyliudrical,  frequently  internally  fired,  and, 

nka  to  Sir  William  Fairbaim's  circumferential  bandu,  the  Sue,  sub* 

ed  to  external  prci<3urc,  is  so  strengthened  that  the  danger  of  coU 

is  removed  even  with  our  present  high  prcusm-ea.     The  tendency 

the  day  seems  to  ineline  toward  the  waler-tubo  sectional  type  of 

iler  and  a  rational  system  of  inspection  and  test.     The  pressures  in 

10  to-day  vary  from  80  to  IM  pounds.     The  piston-«peod  is  nearer 

feci  per  minute,  often  800  and  1,000,     An  engine  of  1832  capable 

exerting  25  otic  home-power  to-day  would  indicate  about  2oO  work- 

ig  under  fair  conditions.    The  aame  expenditure  of  fuel  to-day  would 

TO  nearly  four  times  the  power. 

The  dccrcasi;  in  * ii^e  of  the  cylinder  due  to  the  higher  pressures  has 
lode  higher  rotative  speeds  pomtble;  hence,  the  engine  requires  a 
aeli  lighter  (Iy>whce1,  and  the  governing  U  made  more  effective.  The 
iDitt  eftlctem  engines  of  to-day  are  found  in  our  city  pumping-stations. 
^ere  the  condilions  arc  favorable  for  securing  the  highest  coooomy, 
duty  of  100.000,000  foot-pounds  being  frequently  st^urcd.  The 
euginc  of  to-day  for  mill-nso  is,  comparatively  speaking,  a  portable 
engine  requiring  nothing  but  a  foundation  to  bolt  it  to.  llie  engine  of 
fifty  years  ago  was  not  self-oontained  or  ^elf>»upporting,  but  required 
(o  bo  built  from  the  ground  up,  and  the  support  of  walls  and  timbern. 
To-day  the  practice  is  to  make  large  engines  condi-naing  and  often 
compound,  expanding  the  steam  in  some  instances  ten  volumeo.  The 
IT  prwjiures  and  rotative  upccds  of  to-day  have  made  the  use  of 
b  expaniiions  pos-sible  in  comparatively  xmall  engines. and  economies 
secured  which,  bnt  a  few  years  ago,  would  have  been  wonderful 
engines.  The  governing  ia  done  by  quick-running  govern- 
either  tlirottJo  the  supply-pipe  or  alter  the  point  of  cat-off> 
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}*bA  thiM  Kctire  uDirormitj  of  motion  with  tbe  highest  cxpasHinw 
of  tli«  steam. 

Id  1883  no  sMantBhip  bad  essayed  the  passage  acro«s  the  Allauk 
llio  mitrine  boilers  of  1833  vere  unfit  for  lesistinj;  any  eonndintik 
prvMiirc,  in  fiict,  no  ncnk  ircT«  thej  that  t\\ey  have  been  known  to  t*^ 
bpso  when  ntvAm  had  \ttstta  let  down.     The  i^n^ini?  and  boilcn  took  if 
BO  ninch  of  the  tonnage  of  the  vcsoel,  and  used  sunh  enormous  qnsoB- 
I  ties  of  coal,  that  it  was  predicted  that  it  would  never  he  poMiUtli 
[eroae  the  Atl&ntic  unaided  b]r  sail     In  fact,  the  prediction  heldgooi 
rStit  a  long  tinin,  for  transatlantic  stcjuiiship  lines  were  com{vpJl(;d  tt 
'establish  ooallng-staUons  at  Halifax  and  Quocnstov^n  in  order  lo in- 
duce the  coa!  mrried,  and  allow  of  a  little  cargo  being  taken  on.    la 
18S3  all  hulls  were  wood,  and  sslt-vater  was  invariably  u^ed  in  tht 
boilers,  much  to  their  injury.     The  speed  rarely  exc<:t-ded  eight  kntft 
an  hour. 

In  188S  the  ships  are  nlraoot  invariably  of  Iron  or  mild  R(ee],Ml 
this  enables  the  introduelion  uf  an  element  of  safety  imposuble  vtli 
the  uac  of  wood  :  1  refer  to  the  compartinpnt  and  rellnUr  syst«idH 
naval  eonstraciion.  The  use  of  iron  and  Gtecl  has  made  the  coM^V 
Hon  of  ships  of  great  It-ngtb  possible. 

The  boilers  are  of  cnonnnus  strength,  and  carry  from  80  tn  IB 
pounds  pressure.  The  cylinder  or  cylinders  arc  now  adapted  to  tbe 
economical  utiliution  of  all  the  expansive  force  due  to  the  pnsnn 
used.  To  Be«nre  this,  more  than  one  cylinder,  is  osed  ;  all  tlie  cxpu- 
sion  could  be  had  in  one  cylinder,  but  tlic  tliffcrcnee  in  temperatare  of 
the  cylinder,  duo  to  the  temperature  of  the  Meant  before  and  afia 
expimiiion,  would  cauM'  undue  condensation,  llie  substitution  of  tki 
[propeller  for  the  paddle-wheel  for  KGa-navigation  and  the  high  epeeiii 
required  by  the  former  have  done  much  to  reduce  the  size  and  wd^ 
of  the  marine  engine  ;  and  hare  also  had  a  marked  effect  on  the  eeds- 
omy,  TIw  paddle-wheel  has  practically  di«s]>pearcd,  except  on  riven- 
A  piston-speed  of  800  feel  a  minute  u  often  attained  in  lUQ; 
practice.  Hence,  enormous  powers  are  secured  with  eoroparatinlj 
little  loss  of  carrying-fipace. 

The  marine  governor  of  to-day  is  almost  endowed  wich  prophsef. 
It  anticipates  the  pitching  of  the  eliip  and  withdrawal  of  tbo  tatt 
from  the  water,  and  euls  off  steam  Just  before  tts  oecurrenm,  tho 
Avoiding  the  dangerous  racing  of  the  engine  when  the  nerew  leaves  iti 
.  Work.  Thin,  for  a  long  time,  has  been  almost  the  only  dnngcr  b  bai 
w<'ather  j  the  racing  of  the  engines  subjected  tlie  aerew-  shaft  t«  sinia 
for  resisting  which  the  shaft  was  inadequate.  The  twisting  off  of  lh» 
propeller-shaft  of  an  Atlantic  stcnmrr  i*  not  an  uncommon  oecinTt»«. 
Condeiuntion  is  now  had  almoiit  in  all  cases  by  the  aurfnco  eendsBier, 
thus  returning  all  the  water  to  the  boiler  to  ho  used  again.  It  mljfct 
be  well  to  fepvak  here  of  a  steamship  built  in  IS83.  SteaoiMfalps  sit 
ratow  making  long  voyages  at  a  high  rato  of  speed,  roysgca  wliirli  til) 
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a  elioTt  timu  ago  bad  been  l?ft  to  eailing-vesaeU.  Tbia  aleamithi))  bua 
Komc  points  of  intcivit,  and  illtutrates  th«  most  advanced  ideas  on 
Bt«ain-«n^nc«riiig  am  applied  to  ttiu  mercantile  marine.  Tbe  eni^ines 
of  tbia  steamer  are  triple  expansive,  baviii){  oiic  bigb-proiiun.-,  ono  in- 
tenSMliatc,  aad  one  low-pr«aaure  cyliudcr,  uaing  ateam  at  125  pounds 
pnnsanj,  generatut  hj  boilers  vbose  only  peculiarity  oonsisia  in  tbo 
fact  that  tltey  ar«  capable  of  withstanding  such  a  pressure.  On  trial 
these  engines  gave  one  borvo-powcr  for  1-28  potmd  of  coal  burned 
piu-  Iiour.  This  would,  according  u>  tbe  nsoal  analogy,  indicate  a 
daily  working  efficiency  of  about  rr*0  pound  to  tbe  one  hor»c-pon'er. 
l^ia  steamer  can  carry  coal  for  a  voyage  of  12,000  miles,  and,  wiib 
proper  use  of  sails,  could  probably  keep  under  steam  for  two  months 
without  coaling.  Tho  weight  of  tbe  engine  and  boilers  of  1832  was 
about  1,000  pounds  to  the  horse-power ;  to-day  it  is  about  300,  and 
in  some  initanovH  lioa  been  reduced  to  forty-five  pounds  to  tho  borso 
power. 

An  English  6rm  have  recently  completed  a  small  light  compound 
engine,  which,  in  point  of  weight,  eclipses  anything  heretofore  built. 
This  engine  is  made  of  steel  and  phosphor-bronze  ;  all  parts  are  built  as 
light  as  possible,  the  rods  and  shafting  and  all  parts  possible  being  bored 
oat  to  reduce  weight.  Al  a  speed  of  only  aoo  rcvoliition»  a  minute 
Ifaey  indicate  over  twenty  h<irHe-pov,-er,  and  weigh  but  105  pounds  alt 
told.  Thia  engine  would  give  fully  thirty  horse-power  actual  at  a 
piaton-speed  of  500  feet  a  minute.  Tbe  size  is  three  and  three  quar- 
ters high  pressure,  seven  and  a  half  low  pressure,  end  live  stroke.  7'hat 
thirty  faontc-power  can  b«  had  from  a  proper  utilixation  of  steam  and 
proper  db>tnhution  of  105  )>oundM  of  metal  is  certainly  most  astonish- 
ing, espcotally  so,  conaidcnng  that  (be  engine  ia  compound.  A  ship  of 
2,^00  tons  displacement  was  almost  unknown  fifty  yeaw  ago  ;  to-day 
the  transatlantic  steamer,  tbo  highest  class  of  the  mercantile  marine^ 
baa  from  S,000  to  13,r>00  tons  displacement,  and  engines  of  1),000  to 
10,000  one  borac-power.  Several  of  tbctrnniMtlantieliMcrH  haveftbown 
a  mean  ocean-speed  of  twenty  miles  an  hour,  and  make  the  passage  in 
leas  than  seven  days. 

I'hc  present  generation  bas  gn>wn  so  accustomed  to  tho  rc«ulls  of 
tbe  progress  of  meclumieal  science  that  it  has  long  ceiMcd  b>  wonder 
at  it«  greatest  works. 

It  may  he  well  here  to  speak  of  tbe  torpedo-boats  wbiuh  bare  been 
rrocnlly  built  for  the  English  Government ;  tbey  indicate  the  extreme 
limit  of  naval  construction  of  this  day.  These  little  instruments  of 
deatroction  arc  only  eighty-seven  feet  in  length,  ten  and  a  half  feet  in 
beam,  forwanl  draught  eighteen  inches,  aft  lifly-two  inch««,  total  dis- 
placement thirty-lbreo  tons.  The  eogini-s  are  compound  condensing, 
of  the  intermediate  receiver  type,  high-pn»surc  cylinder  twelve  and 
three  fonrtbs  inehea,  low-prcasure  twenty  and  three  fourths,  Stroks 
twelve  inchea,  and  indicated  over  500  borse-power,  with  a  gross  weigbt 
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of  ool^  elcveo  tons,  boiler,  water,  engine,  condca*cr,  propcll<T,  a&J 
ah&ft  included, 

Tbeirpcciiil  foaltircof  tlieboat  is  the  enonnous  power  dc:vi;lu|Kil}(; 
bniKlredwei^bt  of  propelling  inachinerf .  llie  boilers  evapomie  rijifci 
••eo  pounds  of  wster  per  hour  per  oqiure  foot  of  boating  ourfare.  kA 
190  poamls  of  coal  per  square  foot  of  grftte-turfacv.  This  is  lullj  st 
timea  the  Hmount  of  water  and  coal  luually  dealt  with  per  eqnarc  foot 
of  surface  iii  furnace  and  boiler.  Such  %  forced  combustion  prcclnda 
all  tboagbt  of  economy,  j'et  a  one  bone^power  is  secured  al  full  tpetd 
irith  an  expenditure  of  three  and  a  half  pounds  of  coal,  llie  forMd 
draught  is  secured  \>j  maintaining  in  the  stoke-hole  on  air-preasureeor 
reopondtng  to  a  column  of  wat«r  six  inches  high ;  this  rcndcn  tbt 
Htoke-holo  quite  cool  and  comforUble, 

One  too  of  coal  will  last  for  a  run  of  100  miles  at  a  ten-knot  cptcd. 
A  speed  of  twenty-two  and  a  half  knots  has  been  secured  iu  trials  Istt- 
ing  three  hours.    Tlits  is  a  speed  of  SjSTtO  f«ot  a  minute,  or  thirlv- 
'  tcren  and  a  half  fwt  a  second,  and  seems  almost  incredible. 

But,  remarkable  and  important  as  these  reanlts  are  in  tlic  phase  of 
steam -engineering,  these  little  vessels  have  rercalod  in  their  perfotm- 
auces  under  speed-trials  facts  of  equal  importance  to  another  depart- 
ment. The  spcr(l«  attained  arc  high  ctcd  for  largo  st^am-veawb,  bat 
CRormoiul)'  high  for  sueh  fmall  ve^!«els.  It  is  found  that  passing  tk( 
ten  and  twelve  knot  point,  which  bears  about  the  same  ratio  to  tbtw 
little  boats  that  eighteen  knots  an  hour  does  to  large  steamers,  the 
ratio  of  resistance  to  the  speed  decreases,  and  at  the  fiftcen-koot  petal 
It  is  about  the  3j-power,  at  the  cighteon-knot  point  about  the  S-povcr, 
ftnd  sometimes  at  tbo  twenty-lwo-knot  point  is  as  low  as  the  Ij-portr 
of  the  speed. 

Effort  hAs  hecn  frequently  made  to  utitiEe  steam  at  ranch  highrr 
pressures  than  I  bitw  mentioned,  but,  owing  to  the  solvent  nature  of 
steam  or  water  at  a  high  temperature,  the  results  hare  not  been  Mti*- 
factory  ;  among  many  difficulties  encountered  was  that  of  lubricating 
the  cylinders. 

T-oftiis  Perkins,  an  English  engine-builder  of  prominence,  isderol- 
iogmueh  time  to  the  use  of  steam  at  about  five  hundred  pounds pr«»- 
nre,  and  with  some  sqcccm.  Unfortunately,  the  gain  to  he  antioipstei 
from  the  use  of  these  exceedingly  high  pressures  does  not  seem  tab* 
very  groat  on  trial.  The  Anthracite,  a  small  steamer  fitted  with  ro- 
gines  and  boilers  specially  ailapted  to  the  utilization  of  ste^m  at  £y( 
hnndrcd  pounds  prcs«ure,  was  more  wasteful  than  many  steamers  using 
slfiam  at  one  hundred  pounds.  However,  here  is  a  wide  field  and  dm 
that  promises  well. 

Should  the  same  chan!^  of  law  as  to  the  resistance  jncrmiing  u 
the  square  of  the  speed  bo  found  to  hold  good  in  )ar^  stearoers  an  in 
the  little  torpedo-boats,  we  sbatl  moat  of  us  lire  to  see  locomotin 
speeds  at  sea.     lliere  is  now  building  in  this  ooontry  an  engine  whiek 
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ill  exert  tlio  greatest  power  m  yd  McurcJ  from  ono  cyliadcr.  Ilw 
stroke  ta  fourleon  feet  tnd  the  dumetcr  of  llio  vylindcr  u  nvM  feet 
o  iDchvs,  and  the  engine  ia  expected  to  develop  eight  thousand  horsv- 
wer.  As  an  iUuatration  of  the  sizo  of  the  cogine,  tbo  wrist-pin  ia 
ftlmOitt  ex:ictly  the  eizo  of  a  flotir-barrvl. 

We  now  come  to  tlic  cngiiti-s  nnd  boilcru  utiod  for  railvayfl.  The 
ear  1633  was  the  beginning  of  our  presuul  paasvngcr  and  nulwaj- 
Bteoi  on  tills  side  of  the  uat«r,  and,  if  the  engines  imported  in  that 
to  mn  on  Amcrlcuii  rouda  ktc-  aiiy  indication  of  \X\v  atuiv  of  the 
■cicnce  of  atcam -engineering  abroad,  tbey  could  cot  bare  been  muck 
in  advance.  At  tliia  time  the  engine  and  boiler  weighed  about  eight 
toni,  carrieil  forty  pounds  pressure,  and  could  make  about  twentj 
miles  an  hour  under  light  load  and  favorable  eondilions.     11>e  engine 

that  dato  coidd  not  putl  more  than  three  or  four  times  its  own 
ight,  and  kiu)  to  stop  at  stations  to  fill  boilers,  as  they  ooold  not 
pump  wbilv  ninniug. 

The  speed  to-day  is  from  forty  to  sixty  miles  an  boor,  and  tlio  en* 
gioM  weigh  from  thirty-five  to  eighty  tons,  and  draw  aa  high  as  eight 
buadred  tons  of  paying  freight  in  addition  lo  tlio  weight  of  tbo  train. 
To-day  the  pressures  run  from  one  hundred  and  thirty-fivi!  to  two  liun- 
dred  pound*.  The  Utter  pre^Hure  ia  naed  in  Switzerland.  The  auto- 
matic and  coHlinuous  breaks  now  stop  a  heavy  train  within  four  hun- 
dred yards  at  a  speed  of  sixty  miles  an  boar.  Recent  trials  sliow  that 
tfacofl  breaks  will  absorb  twenty  miles  of  speed  in  one  mtnutc. 

In  1833  the  transmission  of  power  was  by  lliit  tunibling-rods  and 
cast-iron  shafting  of  great  wciglit  and  little  strength.  To-<lay  we  have 
mootli,  light,  rapidly  revolving  steel  or  iron  shafting,  supplemented 
•ad  aided  with  rubber  and  leather  belting  where  the  Latter  will  serve 
and  the  former  cau  not.  Where  power  has  to  be  transmitted  at  a  greM 
diiCanoe,  wire  ropes,  moving  at  a  high  rate  of  Kjiecd.  arc  u^cd.  Wir«- 
vi^  transmission  oommcnoca  at  the  point  where  tbo  belt  and  shafting 
baeome  too  long  or  heavy  to  bo  uaeful.  It  is  much  cheaper  than  its 
Aqolvalent  of  shafting  or  belting.     In  fact,  a  long  lino  of  Mhaftiog 

Id  cost  more  for  oil  in  n  year  than  s  wire  rope  woidd  in  fifteen. 

At  the  Ubino-fall,  in  Switzerland,  eight  hundred  horae-power  is 
transmitted  a  distance  of  two  miles  to  a  village  where  fifty  smalt 
msQufacturing  tniliiatric*,  situated  in  every  conceivable  position  relA- 
tivo  to  the  cablt-line,  secure  power.  For  ten  years  the  cable  streot- 
tailway  syHtcm  baa  been  in  use  in  8an  Francisco.  Tbo  fuimo  sy.ttom, 
slightly  modiGed,  is  being  adopted  in  many  ICnHtcm  citie*. 

Fifty  years  ago  compreaaed  air  had  not  lieon  ouffessfiilly  employed 
in  engineering,  though  its  application  as  a  blast  to  forges  ia  cocxtant 
vith  history.  Sir  Henry  Bessemer's  steel  process  was  made  possible 
coly  Dpon  the  ability  of  engineers  to  furnish  air  under  pressure  in  the 
eoBvcfler.  Tlie  iiufiortanco  of  comprx-ssed  air  and  tbe  port  it  boa 
tdien  in  recent  engineering  undertakings  can  not  bo  ovcKitJ mated.. 
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Without  it  the  boring  of  meet  of  onr  tunnela  and  the  placing  of  a» ' 
•oniy  fonndations  under  wxter  roiild  not  linro  been  accampluib«d.    b 
\BS&  th«  tariiinp  whrcl  liud  just  bcvn  tovoiitcd,  but  not  brongbl  iula 
use  ;  in  fsci,  hydro* mvchuiic!!  lias  mftde  ha  gre:tt  stvpv  forward  in  tk 
b8t  fiftf  years  sa  any  of  her  sUter  ecience*. 

A  recenc  inveoiion  of  Sir  W.  Aroatrong  de*GTT»  mrattoD.  A 
■team-engine  actuating  a  pump  is  used  to  eecure  an  artificial  Imd  d 
water,  which  water  is  aft«rwaTd  employed  in  driving  varioaii  bydranlii 
motors  operating  crant-H,  lift«,  driving  riveting  machinery,  anil  tbt 
artificial  head  \»  cccnrcd  by  loading  a  ram  of  Rnffieicnteiz«  with  wdgb 
onoagh  to  ptaec  a  pressure  of  Beven  ar«ight  hundred  pounds  to  lb 
inch  in  tbft  cylinder.  The  pa m ping-engine  purapti  against  this  rsn, 
the  chamber  of  which  is  connected  with  each  of  the  machines  ^r^^lli^ 
ing  to  be  drivco  ;  wbencver  the  work  done  in  the  vaiiou*  motontl 
l«M  than  the  work  of  the  engine,  the  sitrplns  is  expended  tn  raising 
the  nm,  and  when  tlic  nta  is  tally  extended  an  automatic  den* 
«top!i  the  ]>ump,  which  again  resumes  work  on  ilie  withdrawal  of  wsta 
from  the  ram  by  leakage  or  nse  in  motors.  Hy  the  aid  of  this  cysM 
of  Storing  power,  a  smatl  eleam-pamp  attached  to  an  aevumQlator  it 
capable  of  furnishing  tbrco  hundred  or  moro  borvc-power  for  a  riicrt 
time.  This  aiTangcment  is  adopted  in  all  docks  and  «bip-yurds  of  aoy 
prctensionit. 

Oar  modem  turreled  man-of-war  handles  its  eighty  and  one  hniK 
dred  ton  giios,  and  all  the  loading  machinery,  by  the  aid  of  simittf 
hydraulic  devices.  These  aocumulaten  give  an  efficiency  of  nimty 
eight  per  cent  in  practice,  which  amounts  to  perfection. 

In  ISA'i  rdllt-Hl  plntCft  such  ut  an!  now  rolled  were  anknoirn,  sad 
the  rolling  of  armor<platcs  twenty-two  inches  thick,  weighing  thirty 
tons,  was  not  tliought  of. 

The  process  of  making  wrought-iron  by  puddling  baa  not  cbaaged 
much,  though  larger  masses  am  handled.  The  manufacture  of  ires 
by  puddling  xeems  doomed  ;  steel  is  taking  its  place  npidly  ;  m  IBS 
msMes  of  steel  of  over  sixty  ponitds  were  not  made  ;  steel  was  dealt  ia 
by  the  pound  for  cutlery-use.  llianks  to  Sir  Ilcnry  Uessemer  soil 
Dr.  Siemens,  steel  is  made  on  the  Bessemer  and  opcn-liearth  proeoa, 
and  in  masses  of  many  tons*  weight.  The  rapid  advancement  mads 
in  engineering  skill  is  duo  in  a  great  measure  to  the  chrapeDtng  of 
iron  and  elecl  making.  Never  in  the  history  of  the  iron  indnstty 
were  there  no  many  partially  developed  processeo,  the  comph-ttea  of 
which  will  revolalionir.c  the  industry,  and  fomhb  iron  aud  steel  at 
a  ooAt  much  below  present  prices. 

The  onprecedenteil  expanding  of  our  railway  lntcre<it8  sine*  IStB 
has  had  much  to  do  with  the  derclopmeni  of  the  iron  intemta.  Ift- 
Teotom  of  prominence  promise  us  steel  at  one  cent  a  pound,  and  in 
the  light  of  the  past  it  is  not  safe  to  assert  tliat  it  will  nut  lie  done. 
Steel  rails  have  been  sold  within  a  few  years  at  one  hnndrvd  doUani  ■ 
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ton  ;  tO'day  ibey  are  worth  thirty-eight  dollars.  It  ia  confidently  pre- 
dicted by  those  who  have  mado  it  a  study,  tliat  the  downward  tend- 
BDoy  can  not  be  checks,  and  that  one  rent  n  ponnd  will  W  renehod  aa 
llloon  a.*  the  experimenters  have  worlced  out  plunH  non-  in  linnd. 

Conaidering  the  many  improvementi  which  are  now  profioMid  and 
ted,  ve  can  safely  UKtume  that  the  Bt«ei-plant  of  the  future  will 
tcT  widely  from  the  plant  of  to-day.  All  the  available  heat  and  all 
useful  elements  in  the  ore  will  bo  used.  Briefly  this  is  as  follows  : 
be  Mcs,  UraestoDe,  and  fuel  will  be  placed  in  the  furnace,  the  molten 
letal  will  be  mn  to  converters,  and  there  the  foreign  elements  will  bo 
by  a  blast,  the  mcial  then  recarbouixed  and  cast  into  ingots, 
iDgotfl  will  be  rolled  into  bloome,  then  the  bloom  into  rails,  and 
be  niU  will  then  be  placed  ou  Rinall  cars,  and,  while  at  a  tcmpcratare 
about  1,000°  Fahr.,  will  be  placed  in  the  fines  of  stciam-boilers  until 
hey  have  {^ven  up  about  TOO'  Fahr.,  and  then  pnsst^d  on  as  finished, 
lie  slag  flowing  from  the  blast-fiirnace  will  be  placed  on  cant,  and, 
while  at  a  temp(?ralure  of  ^,000°  Fahr,,  be  run  into  the  flues  of  other 
boilera  usmI  to  gi;nera(e  Kleam  for  operating  the  blowers,  rolls,  etc. 
ThU,  in  brief,  is  one  of  the  proponed  stejis  in  HtceUinnking,  viz.,  tb« 
ntiliEation  of  all  the  heat  in  the  coal,  and  afterward  ail  the  heat  given 
to  the  iron  and  slag  by  the  coal ;  by  go  placing  the  iron  and  sbg  as 
to  give  up  their  heat  again  to  boilers  used  to  generate  steam  for  the 
roIler*mills  and  blowing-engine*,  which  in  turn  aid  the  smelting  of  the 
iron. 

A  rail-mill  of  300  tons  a  day,  at  a  low  estimate,  would  secure  heat 
to  ran  a  1,000  horse-power  battery  of  boilers  from  (he  cooling  rails 
alone,  and  4,000  hnrse-power  in  heat  from  the  ilag.  Ilcncc  the  atcel- 
plant  of  tlie  fumro  will  have  no  heat ing-funi aces,  no  j^s-prodncers,  no 
eoal-consuming  boilers,  no  ciipolas,  no  ash-pilcs,  and  no  fuel  to  be  con- 
sumed except  that  required  to  melt  the  iron.  The  convertcr-sIag  can 
now  be  nsed  instead  of  limestone  by  the  new  proeess.  This,  in  brief, 
will  be,  it  is  confidently  predicted,  the  new  rail-mill  of  the  immediate 
future.  Everything  is  done  by  the  ai<l  of  air,  steam,  and  water.  Mus- 
cle will  bo  in  little  deuiand,  hraiupt  at  a  premium.  In  18^  cast-iron 
bridges  existed  of  ehort  spun,  hut  wn>ught*iron  had  not  been  used. 
To-day  we  think  little  of  trusses  of  BOO  feet  span,  and  sunpenjion- 
bridges  of  1.000  feet ;  while  it  is  proposed  to  build  a  Hleel  tmn-bridge 
over  a  mile  long,  with  two  spans  of  1,700  feet  each.  In  the  power- 
printing  press,  an  invention  of  the  eighteenth  century,  we  find  that 
thn  last  half-century  has  wrought  wondcrm  In  I^'j  the  hoxt  prcsnes 
iMiuId  turn  out  about  1,000  poorly  printed  sheets  of  printed  matter; 
to-day,  thanks  to  Iloe's  revolving  type  and  the  proeesses  of  electro- 
plating and  stereotyping,  we  have  presses  capable  of  printing  00,000 
impressions  an  hour ;  and,  what  is  almost  as  wonderful,  it  will  num- 
ber, fold,  and  Etiok  together  the  whole.    Such  a  machine  costs  about 
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Wo  livvi  in  an  age  of  prognes.  Tlie  uldittons  to  oar  knawlcdg* 
made  during  th«  last  fifty  years  eccm  lu  cxc«l  in  utility  and  lartbg 
boDofiU  tbe  knowlcdgo  acquired  in  ccnturti.'*.  I'opulnr  Iwlii-f  in  iLn 
tlic  posaibilities  of  progress  in  all  dirvctiona  ate  nnliiaited.  Tlioie  vIk 
•bouid  know,  tliiuk  itiat  in  ntccbanicN  wu  bave  nearly  rouclicd  the  timii 
wtiicli  tlieory,  wdl  i«tubli»lii-d,  places  before  n*.  Tho  nK-am-cngiiM, 
using  but  one  twutb  of  the  power  to  bo  obtained  froiu  the  c«<il,ii 
^neari-r  ilji  limit  tliau  most  people  iraagiDc. 

Tlie  science  of  t  bo  future  i»  undoubtedly  in  ehetnistry,  and  our  gretl 
discoveries  and  gruttcst  progress  will  bo  in  that  science.  Mecbuin 
may  hereafter  cxj>cct  to  take  a  secondary  part.  In  the  iron  ioivsOf 
plicniiiitry  aud  tiiucbauics  haw  stood  Hido  by  side ;  cbrmistry  g(ncr> 
I  Ally  proi>outida  the  j>robleau,  pointing  the  way  to  the  chornieal  Mic- 
tion, and  calling  upon  uiccbanics  to  deriso  means  for  auryiag  out  tk 
undertaking. 

On«  of  tbo  most  notable  features  of  modern  industrtal  progreM  it 
tho  utilization  of  what  has  always  been  con^idt^ntl  waste  material 
This  is  done  by  dc%-ising  and  conittrticting  epecial  raacliinirry  to  itutt 
tho  COM.  SonictimcH  costly  csj>eHnK!nls  arc  necessary ;  but,  b  Uiii 
■go  of  Hpcculution,  tho9U  who  guiu  the  prisos  offered  in  Icgitiniatu  boji- 
'  Uess  are  those  who  am  willing  to  accept  venttircs  involving  large  nda 
[There  is  no  limit  to  human  waute,  and  the  in[lu^Ir)al  cxpansioD  we  art 
engaged  in  will  not  be  restricted  except  by  the  iiapoMiblc. 

Photography  and  the  electric  sciences  aro  two  ana  of  wbtdi  Di 
was  known  lifiy  years  ago  :  what  a  gap  the  removal  of  one  of 
would  make  in  our  civilixalion  to-day  I 

Sir  rienry  BcMontcr'K  uteel  process  has  had  •  very  narked  tnfl 
(Ml  the  mechanical  wlvancement  of  the  last  faalf-ccntniy.  Y«t  n 
closely  allied  arc  all  the  great  *tcim  in  progress,  that  ono  can  not  b* 
taken  without  the  other,  and  Sir  Henry  was  himself  compelled  to  leek 
or  invent  numerous  devices  before  bis  original  steel  procees  Burilod 
tbo  name. 

We  daily  complete  engineering  works  which,  in  the  aroovnl  of 
humsn  labor  ihcy  represent,  far  exceed  the  labor  represented  by  the 
grrat  Pyramid  of  Cheops.  Undoubtedly  the  progress  of  the  age,  wbiA 
is  BO  largely  engineering  progress,  does  greatly  increase  the  welfare  of 
man.  llie  forces  of  Naturo  now  do  the  hard  work,  and  the  labor  of 
tb«  toiling;  millioiw  is  lightciiMl  many  fold.  The  Inbaring-maa  ira* 
works  with  brain  and  eye,  and  his  occupation  is  to  direct  and  apfly 
some  principle  of  science.  lie  now  has  time  for  improvement,  comfort, 
and  reGnement ;  the  forces  of  Nature  having  become  olicdienl  to  ths 
will  of  man,  are  made  to  produce  for  him  not  only  plenty,  hot  coft- 
Tvnicnces  and  luxuries  formerly  undreamed  of. 
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A  PUEillSTORIC  WATER-SYSTEM. 

Br  M.  A.  LCDEB3. 

1HK  canton  of  Vftlaiti,  tboagb  not  to  inucii  frequented  by  trarelera 
ta  some  of  the  others,  is  really  one  of  the  most  attractive  can- 
tons of  Hwitsertaod,  and  possesses,  in  its  Alpino  lieights  and  its  tem- 
perate valleys,  many  l>canties  peculiarly  ii«  own.  Tbvro  arc  also 
many  features  worthy  of  notioo  in  tba  vitnlomit  nntl  the-  ccoiiomiciil 
devices  of  its  population.  One  of  the  most  Jntcrealing  features  of 
the  tatter  class  u  \t%  Byrtcm  of  conduits  for  watering  the  pasturage 
and  tillagA  liinds.  Tills  canton,  in  fact,  posMasea  the  model  system  of 
water-supply  iu  tliu  Alps.  The  ]>cople  have  maintuned  it  from  primi- 
tive limes,  aud  have  by  it,  during  the  whole  period  of  their  history, 
drawn  the  water  from  the  glaciers  and  rooiiutain-sprinj[s,  to  bo  applied 
directly  to  every  part  of  tlicir  farms  aud  garden-plots.  Without  such 
watering  as  it  makes  practicable,  the  production  of  tlic  district  would 
fall  off  one  half.  Tliis  vta*  cxcmplilicd  in  tbo  experience  of  some  of 
the  townK  daring  ihu  building  of  the  Simplon  road  in  1802,  when  their 
canaU  were  interrupted  and  their  water-Kupply  was  cut  off.  The 
giaaa-crop  was  so  greatly  diminished  that  the  itnmber  of  cattle  fell  off 
to  one  fourth  of  what  it  had  been,  and  the  former  productiveness  of 
the  fields  was  not  restored  till  new  canals  were  made  In  1810.  In  the 
little  town  of  /cnvggcr,  also,  thu  springs  wero  dried  np,  in  conw.*- 
qnvnce  of  an  earthqtialce  in  1855,  and  the  niimb<:r  of  cattle  that  could 
be  maint^ncd  was  rednoed  from  two  hundred  to  fifty.  Xew  conduita 
had  U>  be  made  for  this  place  also,  with  much  labor  and  at  great  expense. 

The  maintenance  of  the  water-system  of  the  Canton  Valais  is  inti- 
mately associated  with  the  communal  and  family  life  of  the  people. 
The  water  i»  bronght  down  in  wooden  flumes,  that  have  to  cross  pre- 
oipiloua  clefts  at  hundreds  of  metres  above  the  bottom.  A  watchman 
hM  to  go  over  them  daily,  and  sometimes  at  niglit.  Ilia  pay  U  very 
■mall,  and  his  ofGce  is  rather  one  of  bouor,  full  of  dangers,  to  which 
doine  fall  victims  in  nearly  every  year.  By  an  ancient  prescriptitui, 
DO  one  can  liold  a  public  office  till  ho  haa  served  for  some  time  as  a 
g;iiard  of  tbo  aqoeducta.  It  is  not  unusual,  when  repairs  arc  to  be 
made  in  partlcnlorly  dangerous  placnt,  to  Rcnd  a  priest  along  with  tbo 
workmen,  so  that,  if  any  of  them  meet  with  an  accident,  they  may  be 
provided  with  the  consolations  of  religion. 

The  water  is  drawn  from  glaciers,  lakes,  or  reservoirs,  springs,  and 
melted  snow.  Glacier- water  is  best  ertceraed,  and  is  preferred  if  it  ia 
turbid,  for  then  it  holds  valuable  mineral  constituent*  ;  lake  or  reser- 
voir water  contains  less  of  such  matten,  for  they  liare  settled.  Spring- 
water  in  least  in  favor,  because  It  in  most  deficient  in  mineral  sub- 
itascen,  and  because  the  time  it  occupies  in  running  down  the  conduita 
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'is  «o  tliort  that  it  does  not  become  wum  enough  to  be  used  with  $dmf^ 
x&ge.  The  Huac  objection  U  alleged  agaitwt  snow-water.  Th«  gl>d» 
vater,  however,  which  ie  oxposct]  to  tbu  Hnn  for  hours  wbUo  ninoi^ 
down  the  flamcM,  reaches  thi?  licldit  at  an  agreeable  temperaturv,  mi 
ready  for  immudiuUt  np[>ti<iAltoR.  This  wat«r  is  burp  free  from  Oli^ 
of  iron,  and  ih  entirely  fertilining  ;  but  additional  richness  is  Mot- 
timea  giren  to  it  by  carrying  it  around  through  tJic  bum-yands,  al 
nuking  it  the  means  for  trinsportiDg  manuro  directly  to  the  fivIiK 

The  chief  canals  which  bring  the  water  down  from  the  muuotaiu 
Tary  in  length  from  one  thousand  to  fifty-five  thousand  tnctret;  or, 
measured  by  the  time  it  takcM  tlic  wat«r  to  nin  through  tfaom,  fmoii 
qaaiter  of  an  Iwur  to  six  hours.  The  total  length  of  the  canals  in  lb 
eanlon  is  one  million  Gvo  hundred  thousand  metres,  or  two  : 
and  fifty  boors.  The  skill  with  which  they  have  been  Iol-hi  -;  ~ 
constructed  excites  an  admiration  that  is  increased  when  it  is  rmcfli- 
bored  lliat  they  date  from  a  remote  antiquity  an<l  arc  the  work  of  s 
'  »impte  conn tr}' -people.  Beginning  often  in  the  immediate  Dei(;'hliir- 
bood  of  the  glmoien,  crossing  treacherous  hills  and  lofty  precipin 
and  sjMuining  deep  abysses,  passing  tbrongb  tunnels  and  ruUt,  iti 
along  artificial  tcmtecs,  that  eomeiimes  reqaire  additional  embaok- 
ments  or  walls  to  support  thorn,  these  canals  are  reolly  funnidalilt 
works.  They  furnish  the  life-blood  of  civilixatton  to  the  canton,  aad 
ttand  for  a  capital  of  incalculable  value.  They  have  been  bnilt  aaJ 
are  kept  up  by  the  villages ;  and  a  badly  kept  one  is  an  cxorpliM. 
In  most  of  the  valley-slopes  tbey  lie  in  groups  of  tbree  ur  funr,  Ik* 
uppermost  one  being  the  longest,  and  reaching  far  np  toward  Ik 
glacier-sonree,  and  have  an  average  descent  of  abont  O'S  per  erat 
Tlie  subordinate  ditches  aro  of  «  aimpler  character,  till  finally  a  nai 
mark  oii  tbe  ground  ia  all  that  dirccta  tbe  water  to  the  particular  ipot 
where  it  is  wanted. 

The  application  of  tbe  water  begins  at  about  the  6rat  oC  ,^t3  il 
tbe  Talleys,  and  Inter  as  tbe  height  of  the  locality  increases,  tillt  M 
tbo  highest  cultivated  grounds,  it  is  delayed  till  tlie  middle  of  Jun^  _ 
and  is  continnod  for  from  two  and  n  half  to  three  months.     Tlva  r^^^f 
to  draw  off  tlie  water  is  ap{Kirtioned  out  by  village  ofiiceni  into  laniP 
of  which  there  arc  from  four  to  twelve  in  tbe  season,  of  from  t^fl^t  Vt 
twenty-one  daya  or  more  each,  according  to  the  onmbcr  of  loDd-onca 
oUiming  to  share  in  it. 

Among  (he  most  remarkable  of  the  main  a^neduets  are  iboK  nf 
the  Gradolsch  Valley,  where  the  water  i*  led  down  by  eleven  canli 
the  highest  of  which  starts  from  an  altitude  of  S,.*iOi>  metro,  or 
nearly  7,Si>0  feet  above  the  sea.  Some  of  the  canalo  require  wiiedrt 
conduits  three  or  four  thousand  metrce  long,  that  have  at  times  to  it 
supported  by  pole*  for  six  hundred  metre*  at  a  stretch.  To  rtock 
them  for  repairs  the  workmen  have  in  some  places  to  btt  Ut  down  tlw 
perpendicular  rock-walls  with  ropo*. 
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H  Hie  oUI«sl  of  the  canals  date  onqtiestioiiabljr  from  pre-Roman 

Haiti.    The  "  Roth  "  Camil  ^ipplivs  threfl  villages  n-ith  water,  and  is 

^B,300  metrva  (more  tban  eleven  ihiU'm),  or  foar  houni  and  twcnty- 

^pee  mioates  long.    It  starts  from  "  Ls  PUine  Mort«  "  glacier,  on  tlic 

HTeisshorn,  '2,673  metre§  above  the  Roa,  crosses  sereral  clefts,  ia  con- 

Hicted  throiigb  a  tunnel  more  tban  throe  bundred  metres  long,  is  cor- 

Kcd  for  0,600  inctrcA,  exhibits  other  features  of  high  engineering 

Kill,  lias  an  average  itcctloo  of  a  metre  and  three  l<>ntti»,  and  dclircra 

^kariy  a  oabio  metre  of  wat«r  a  second.    An  artificial  lake,  or  rescr> 

K)ir,  bas  been  built  in  the  same  dialriet,  to  bold  the  water  that  is  not 

Vnntetl  for  immediate  use.     Its  water,  however,  bas  not  the  same 

ratite  a*  that  taken  directly  from  the  glaciers,  because  it  baa  lost 

moflt  of  ittt  mineral  constituents  by  seltling ;  but,  as  it  baa  become 

thoroughly  warmed,  it  is  admirably  adapted  to  tbodo  applications  in 

which  water  is  wanted  simply  to  refresh  regclstion,  and  make  the 

Jpil  more  friable. 

H  The  villages  of  Riod  and  BictKch  have  thrtte  aiiiieducts  (Kchr- 
Bu8«r,  liielschcrrinne,  and  RitHlcrrinne),  Hcvorally  8,-IOO,  2,100,  and 
■5,000  motros  long,  to  bring  down  the  muddy  water  from  the  great 
Aletsch  glacier,  which  are  ted  for  long  distances  along  vertical  cliffii 
and  over  giddy  chasms.  At  one  point  on  the  "  Kohrwawcr"  throe 
men  bavo  been  Icillc^l,  witliin  twenty-five  year.*,  by  fallingt  into  the 
gorge.  The  water  of  the  Bietsoberrinne  iasoes  foaming  from  a  fear^ 
ful-looking  chasm.  The  canal,  having  a  border  formed  of  stones  laid 
with  sodx,  and  masked  by  bushes  from  the  ilassa  ra^nne  that  yawns 
beneath  it,  is  safe  to  walk  along  at  first.  The  bushes  soon  disappear, 
■nd  the  wiucduot  becomes  simply  a  wooden  conduit,  made  of  planka 
that  have  to  be  drawn  to  the  place,  and  adjusted  there  with  great 
danger,  while  the  narrow,  slippery  gang-plank,  which  is  the  ooly  walk, 
offers  but  the  most  procariotis  footing  to  one  who  has  to  look  down 
through  the  high  trestles  or  into  the  sleep  ravine  of  the  wild  Moss.i, 
on  one  side,  white  he  must  watch  on  the  oilier  side  leitt  he  bit  litK  head 
against  the  overhanging  rocks  and  lose  his  balance.  The  highest  of 
tbe  three  canals,  the  Riedorrinne,  is  di^inguished  from  the  others  by 
its  loftier  njck-walls  and  deeper  chasms.  It  reaches  to  the  foot  of  the 
Aletsch  glacier,  and  draws  the  water  from  its  souroe.  Near  it  may  bo 
en  older,  abandoned  canals. 
Near  where  these  three  canals  start  is  the  Marjilen  Lake,  having 
surface  covered,  even  in  summer,  with  floating  ice.  Its  natural 
gtlet  is  by  th«  valley  of  Viesch  into  the  RhAnc,  but  oocasionally,  in 
seasons  of  extraordinarily  high  water,  it  overfiowH  In  the  opposite 
direction,  and  pours  its  floods  into  tlie  Massa,  cauiOng  breaks  in  the 
aanats  and  stopping  the  conveyanee  of  water.  Tho  existence  of  the 
Isges  of  Bielsch  and  Ried  depends  upon  their  obviating  the  mis- 
lerous  effects  of  these  ovcrfiows,  and  it  is  customary  to  give  a  pair 
shoes  to  the  mountaineer  who  first  noti&cs  the  dwellers  in  the 
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Talley  oX  the  occumenw'  of  a  break.     A  canal  haa  boon  built  to 
the  level  of  tho  lake,  but  it  is  not  sufficient  for  tlii;  [>urpot>a 

Th<!  imgaii»ii-eana1«  of  T^mbard}'  and  Lueca  are  mure  KcicnltfifiOt 
CAii<ilmcted,  and  disitla^  more  technical  skill,  but  they  aro  uc^t  liii  nn 
on  a  more  extensive  acale  than  those  of  the  Caotoa  ValaU.  It  is  a  Ud 
deserving  admiration  that  all  of  th«so  cotomal  works  have  bceniat 
are  elill  being  built  irithoot  the  aid  of  t«cbiii«al  knowledge,  wilbaot 
any  expensive  iniitrunicnls,  by  tfau  people  of  thu  conntnr  ;  ami  liil 

'  these  people  not  only  maku  great  aavrificea  of  money  and  lalwt,  trt 
put  their  livca  at  stake,  to  aarare  themselvea  of  a  auppl;  of  vtut, 
Certainly  a  real  strugg^le  for  eustCDcc  U  going  on  hero  ;  for,  witbo* 
a  system  of  water-supply,  there  woidd  bo  in  many  of  the  villagts  w 

I  gra**,  "■>  ^*'S'^'''ti'^ '^'^P"- "*'  pom,  and  no  wine.  —  T^itdattd  far  th 
Popular  Science  Montlily  from  Da*  Auiianii. 


WOUKtXG  CAPACITY  OF  UNSHOD  HORSES. 
Br  ARTUI7B  F.  ASTLKY. 

ISEXD  bcrcwith  a  photograph  of  tho  near  fore-foot  of  my  tmAei, 
wbitc-boofod,  low-hcelcd  chednut  home  "Tommy."  "Vhi*  pbot* 
graph  waj<  taken  after  I  had  driven  the  old  horto  (he  may  be  twtttij 
years  old),  in  a  phaeton,  a  hundred  miles  on  liard  roada  in  and  aranJ 
London,  'fhis  docs  not  include  drives  for  exercise.  It  is  impoeslile 
to  say  that  the  hoofs  of  this  old  horxo  (bought  chiefly  in  order  to  tot 
(bia  qneftlion)  are  exeeplioiuilly  good.  The  reveret-  is  the  case,  «»aDj 
of  your  readers,  who  may  favor  me  with  a  call,  shall  m-c  for  tluv 
selves.  That  this  animal,  after  having  been  for  years  "  the  vlctin  d 
the  farrier,"  should  work,  as  he  docs,  bartfool,  i»,  I  think,  remaikahla. 
As  the  old  horse  is  nearly,  if  not  quite,  thoroiigh-brod,  ho  maet  han 
been  shod  (a«  \»  the  ricious  cuMom  on  the  turf)  very  early  ;  ytt  onr 
all  these  evil  influenee!',  incidenlJil  to  "the  miserable  ecwm-d  «W 
foot,*'  (be  unshod  foot  has  triumphed.  i>ho^,  my  borM  "bmabal" 
and  stninbled  badly,  but  hartfoot  he  do«s  twilber. 

In  Africa,  a  howe  working  in  a  post-oart  doco  fmrr/iMt,  over 

ground,  twenty-four  roilcw  in  two  hour<.     Tn  Nt-w  Mexico,  hormi 

ridden  hnrrftnit  forty  m:ti-it  day  after  day,  and  perbsps  twenty  nula 

of  thin  will  be  over  a  rough  mountain-track.     In  Brazil,  Utile  bortoi 

r  (they  seldom  exceed  fourteen  hands)  carry,  slung  across  pwk-oaddU^ 

'■lfartf'i<A  (they  have  never  been  shod)  tomt  thiri'jtvo  atone!    Thus 

'loaded  (or,  mther,  overloaded)  they  do  twenty  to  thirty  miles  a  dsy- 

llioir  jonmey  may  be  some  three  hundred  miles,  and  tbey  load  bwk 

(be  same.     In  Eof;land,  eeen  raet-horiet  are  shod '.     To  gallop  irrt* 

a  race-«oarse,  which  no  doubt  may  be  turd  at  times,  it  ia  acttnUy 
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thought  neoeaaary  to  ehoe  a  borec  I  Here,  wbcrc  teaght  b  of  the  very 
utmost  consequence,  tbe  liccts  of  the  RnglisL  racc-liorse  mast  be 
weighted  with  pUtcs !  Tliu  /itct  that  Uur^cn,  vrbaa  ho  ran  harrJ\tot 
in  thu  Suidonii  Dt-rby  on  June  2,  1882,  heat,  in  the  deciding  heat,  hU 
two  shod  opponents  by  thrct;  lengths  (ihongb  in  hiH  finti  race  with 
llii-m  that  day  3Iardon,  tei'M  his  plates  on,  could  only  dead  best  them), 
such  a  fact  as  tbts  weighs  little  with  the  honey  KngliiUimaD,  who  will 
atJU  be  found  to  eet  bia  thought*  or  opioioae  against  faite  I  After  all 
that  can  be  said  u  f ar  u  arffument  gocit,  ho  will  still  be  found  to  pre- 
fer mere  a**trtio»  ;  it  will  still  be  the  "  I  think  Uii*,"  and  "  I  don't 
tMnk  th(!  other,"  with  him  !  I!nt  then  is  not  the  horwy  (and  for  tho 
moat  port  unfraveUd)  Englishman,  as  a  nUe,  in  the  language  of  "  t'ree- 
l^nce"  io  "Horses  and  Roads,"  " tnergeticailj/  conservative"/ 

Any  one  who  will  read  thin  lM>ok  will  thereby  much  increase  his 
bnowledgo  as  to  the  reai  capability  of  the  lionc's  hoof.  "  Hones  and 
Roads"  was  published  in  1880,  by  Longman,  Patemovtcr  Row.  I  find 
quoted  in  it  the  saying,  "  An  ounce  at  the  heel  tvlh  tnoru  than  a  pound 
on  the  back."  This  explains  Manlcn's  sncocss  when,  by  removal  of 
"plates,"  his  heels  were  lightened  for  the  deciding  heat. 

But  many  of  oar  countrymen  connected  with  horses,  deeming 
tbemselvc*  practical  men,  are  too  apt  to  think  that  they  hare,  as  Mr. 
Ransom  {"Freelance")  says,  "gone  into  PTcrything,"  and  llicy  may 
consider  their  knowledge  as  to  the  real  capability  of  the  home's  hoof 
complete.  Now,  is  it  complete?  Ts 
not  shoeing  horses  verv  much  a  mat- 
ter of  rvutine  with  us?  I  will  give  two 
instances  in  order  to  prove  this  : 

1.  Some  weeks  ago  I  received  a 
letter  in  which  the  writer  said  that  lie 
had  been  told  by  a  veterinary  surgeon 
that  if  a  horae  were  worked  barefoot 
tua  hoofs  "would  wear  down  to  the 
quiok  in  a  fete  hours."  Kow,  I  saw 
the  other  day  a  bonsc  which  liaa  been 
doing  the  work  of  hiA  ma-tter,  a  doc- 
tor,  hare/oot,  not  for  "a  few  hours," 
but  for  ovtrfivs  years!  During  this 
time  the  bwse  must  have  traveled, 
sboeleas  as  he  if,  some  thirteen  thousand  miles  over  the  not  too  good 
roads  of  the  cai<t  of  T»ndo»,  and  often  with  a  heavy  brougham  behind 
him.  Tliu  hoofs  of  this  horse  are  tbe  admiration  of  veterinary  sur- 
geon-i,  and  Ibey  show  no  sign  of  nuduo  wear.  7%i»  kor*e  was  unsfiod 
toArn  eii/fU  years  o/</. 

&  1  recently  eaw  a  pony  (eventeen  or  eighteen  years  old,  never 
shod,  except  for  a  abort  time  when  in  the  breaker's  hand*.  This 
breaker  shod  t)i«  pony.    This  was  done  against  the  master's  wish  and 
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without  hia  knowledge.  The  brcakor  was,  t  dare  say,  practical 
in  Qthfr  deUilii  of  liis  oalling,  but,  lik«  the  majoritj-  oi  his  cQiiiitr;v» 
be  "  bad  always  Men  bones  shod,  and  be  thought  tboy  always  mMtt 
ehod."  Tbo  pony  waa  Bui«-footed  teithout  tbo<!»,  but  triiA  thra  h 
o«ar!y  felt  with  her  mutor  as  be  rodv  bcr  home  from  tbv  linabri 
The  ehocH  wcro  takvo  oS,  and  the  pony  did  her  work  admintblv  vui 
out  them  for  yvars.  Sha  bsut  done  |>leiity  of  u-ork,  for  her  owvet  ulii 
me  that  ha  haa  frequently  diivcn  her,  and  also  nddcn  bor,  orcr  fitn 
milea  in  the  day.  Tbo  e^ying,  "One  borae  can  wear  out  foar  ccbif 
legs,"  do«a  not,  of  course,  apply  to  this  pony.  The  application  uf  ib 
eayiog  ia  to  tbe  e/io</  horse,  whotc  cvfi^f  >tep  it  tnatte  upQn  iron.  i> 
a  writer  has  well  said,  "  It  ia  the  thoe^  not  the  nxid,  that  borli  lb 
horse." 

Nov,  wo  ee«  that  both  vvtoriuarian  and  breaker  mtstook  tbt  n^ 
lacerated,  contracted,  unuvcd  foot  for  the  natural  healthy  foot, 
former,  raised  off  the  ground  with  an  iron  ring  called  a  shoe,  and 
tbe  insensitive  solo  and  frog  pared  away,  is  not  (when  tbe  eboo  a^ 
pulled  off)  tit  for  ooutact  with  the  ground.  In  such  a  csuta  timt  wA 
be  given  for  tbe  foot  to  ncoecr  before  tlie  uuabod  horse  can  In  ad(d 
to  work  barefoot 

I  have  a  cast  of  the  off  fore-foot  of  a  mare  belonging  to  3ir- 
WhitmoT©  Baker.  This  caat  was  taken  in  December,  1863,  «(latl« 
marc  had  workwl  barefoot  on  stony,  hilly  T^cvon  n>adi«  for  (iw  ynw- 
She  was  nn.iliod  iu  December,  1880,  hting  then  w-vt-Ji  ycart  old.  Tlti 
foot  ohon-K  110  signs  of  undao  wear,  and  1  shall  be  happy  lo  tbo*  lb 
cast  to  any  one. — Land  and  WaUr^ 


nOUSE-BUILDrNG  IN  THE  EAST. 

IN  England  house-building  is  a  matter  on  which,  in  spite  of  "jerrj" 
builders,  one  can  look  with  comparative  equanimity.    Ia  lo^ 
China  it  is  a  rcry  different  affair.    Kverylbing  that  ia  a  tonn»  w( 
trouble  in  the  Wert  dlsapjiears  in  tboee  couifortable  latitudes.    A  «il« 
can  bo  found  ]>ra<:tically  anywhere.    The  jungle  fumiahea,  (or  the 
ti^uble  of  culling  it,  as  much  material  aa  may  be  required,    dwi- 
paratively  so  little  skill  is  wanu-d  to  start  as  an  architect  lluU  «TOJ 
man  can  be  bis  own  hou»c-build<T,  and,  if  ho  in  lolcrably  diligent  anil 
not  too  ambitious,  might  finish  his  house  in  a  few  days.    But,  a*  a  set- 
off to  all  tliese  advantages,  it  b  a  rcry  diflieulL  mailer  to  faife  up  a 
house  which  i*  not  rendered  dangerous  or  ijicligible  by  ibc  nalnm  of 
the  B«il,  the  idiojynerasiea  of  the  soiTOHnding  spiriu,  or  the  rerolu- 
tionary  character  of  the  timber  ii*cd.     Building  houses  is,  thcnfon, 
a  very  critical  operation,  and  not  lo  be  undertaken  \ritboui  Tory  ew»* 
sidorablc  i^abaistic  lore  and  an  intimate  acqoaintanco  with  alt  the  aiu- 
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tto  pecaltariUee  of  the  neiftfaborhoDd.     Othftrwisa  tbo  house-bailder 

ipljT  courU  disaster,  aod  may  inrolve  not  only  liu  own  fumily,  »» 

w  hiiDficlf,  io  ovcrwbelmiDg  (litlicuUi<Ht,  but  mxy  actually  rendur 

rholo  dUtrict  nniobBbitiiblc  by  b'lM  unwarrantable  initaiioa  of  the 
^trilH  dwelling  in  the  soil,  in  the  air,  and  in  the  very  logs  of  limber 
which  are  recklessly  DBe<d,  or  arc  pot  up  with  an  improper  exposure 
to  the  eoutb  instead  of  (o  tbe  north,  or  set  id  poaition  at  a  time  of 
year  when  prcviding  demons  bold  that  sacli  thiugt  ought  not  to  bo 
done.  Il  \*y  however,  a  ncocAMty,  eveu  of  Indo-Chinese  existence,  that 
naniund  should  have  houses  to  live  in.  For  the  instruction,  iborcfore, 
of  those  who  are  forced  by  necessity,  or  are  foolhai^ly  euoogh  to  b«- 
nere  that  they  can  build  themselves  houses  wilhont  coming  to  any 
particular  harm,  there  are  elabornte  text-books,  both  in  Itiirtncifp  and 
Siamese.  Tbe  iiurman  Debtlon  is  a  bulky  treatise,  coiilaiiilng  u  far- 
ngo  of  omen*  and  signs  with  regard  to  all  posdble  events  and  circum- 
itancey,  and  not  mtrely  lo  the  process  of  building,  llie  fiianicM 
"Tamia,"  or  "Mannal  of  Uouse-BuiWiug,"  is  considerably  more  sys- 
tematic, and,  in  addition,  possessee  tbe  advantage  that  it  sticks  to  tbe 
subject  of  which  it  profeswM  to  treat  The  tbcoricc  in  both  works  are 
based  on  and  elaborated  from  the  Sbaslraa  trhich  rocorrl  tbe  castoms 
of  the  Ilnihninnfi.  XotwithNtanding  their  BaddbUm,  which  prohibits 
all  such  belief*,  the  Indo-Chinese  have  •  very  strong  n-gard  for  the 
Brabmanteal  obserranctc*.  They  are  much  easier  to  comprehend,  or 
at  any  rate  more  fitted  to  seize  on  the  imagination,  than  tbe  abftnieo 
{iroblenis  of  the  faith  of  the  Buddha.  Uuddhiiit  metaphysical  pOHJ- 
tions  are  tine  things  to  confound  hostile  controvetsialistA  with,  but  the 
common  Indo-Chinese  mind  yearns  for  something  more  concrete.  The 
house-building  co(l«  is,  therefore,  a  very  popular  institution.  It  per- 
saadcs  a  man  that  he  is  piou*  when  be  has  mi  internal  conviction  that 
be  ought  to  he  damned. 

The  first  thing  the  woald-be  house-builder  hafl  to  do  is  to  GikI  out 
the  eitaation  of  the  great  dragon  tl>at  encircles  the  earth  with  his 
body,  Uko  the  Midg&rd  serpent  of  Northern  mythology.  This  must 
be  a«<;erlained  bofor*  OfNinltons  are  begun  at  all,  for  it  will  bare  a 
great  influence,  not  only  on  the  time  of  beginning  tbe  building,  bat 
ou  the  way  in  which  the  foondations  mnrt  be  dug  and  the  raelbod  of 
hoisting  tba  posts  into  position.  This  the  Burmese  bare  n-corded  for 
them  in  a  rhyme  which  every  wrliool-boy  can  repeal,  'Hie  Siamese  are 
not  letn  alive  to  the  necessity  of  accurate  information  on  tbe  subject, 
and  it  is  fully  set  out  in  the  "Tamra."  The  reason  of  this  is  that 
when  you  come  to  dig  the  hole  for  ibe  main  post  of  tbe  house  vou 
miiit  heap  up  the  eanb  on  the  side  toward  the  Nagah's  belly.  Ter- 
rible consequenoes  follow  if  you  do  not  observe  this  preliminary  pro- 
cantiotx.  If  yoa  should  pile  up  yoar  mound  in  the  direction  of  the 
bead  of  tbe  dragon,  your  negligence  or  ignorance  will  involve  the 
death  of  your  parents,  your  brothers,  and  the  patrons  of  your  bouse. 
TOt.  sxir.— SB 
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Tn  bo  vitlioDt  a  patron  in  Siun  or  Csmbodia  u  to  fcet  joar  mum  f« 
down  on  tlic  lipt  of  royal  Klxves.  loBalting  (he  dragoo'H  tail  if  «m 
more  <;alniDitous,  for  the  tall  b  u  moMt  toacby  member,  mnd  nniUJM 
M»D  create  an  earthquake  and  ruin  tho  whole  tovmship  aa  noL  Tfa 
Kokless  builder  wbo  did  each  a  tbtng  would,  Ibcn-furo.  btt  etnoal  ssi 
of  the  comtnaDicy  as  a  public  eD«iDy.  Tonobing  the  dragoa's  bad  ■ 
simple  &$»m4^t9ti.  The  lord  of  the  house  will  soon  find  oat  hia  crtM^ 
but  the  koowledj^  will  come  too  late.  He  will  die.  Tlie  bpltr  b  On 
only  nfe  part<  If  you  oboo«e  that  quarter  toward  wbivb  to  bop  (p 
yonr  oartb,  then,  «nbj«rt  to  a  number  of  other  precautions  to  be  n»n- 
ttoned,  yon  aro  comparatiri-Iy  safe     It  is  to  be  observed,  howertr. 

Ubat  yon  bare  only  three  months  to  do  your  digging  in.  The  Kifih, 
for  ail  thai  he  in  so  testy,  sleep:*  diiriug  that  period,  or,  raiber,  it  b 
the  disturbing  him  in  bia  sleep  that  causes  all  the  misvbicf.  Wfaan  tb 
quarter-year  haa  passed  be  rouse«  hinuwlf,  and  shifts  round  to  the  ast 
point  of  tho  compa«9i,  and  there,  like  the  Norway  kraken,  rorapoMt 

'  himcolf  to  iiU-4-p  again.  Digging  opemtions  mnet  then  be  condactid 
accordiug  to  the  nvvr  mleN.  Rtill,  tlie  lime  allowed  ta  not  tuuraaaoa- 
ble.  Even  an  aver»go  Indo-CliiocM)  can  dig  a  bole  for  a  boasfr-port  is 
three  months.     When  you  have  ecltlcd  generally  bow  you  on^t  U 

.dig.  there  are  a  number  of  special  rules  to  bo  observed  in  the  dtggiM| 
itMlf.  It  will  never  do  to  go  blindly  ahead,  for  all  iLe  world  as  il 
you  were  a  nnwy  on  picoo-work.  In  the  first  place,  it  ta  well  to  dif 
at  large  all  over  tlie  «paeo  your  Iiousc  is  inti»dvd  to  cover.  In  fsA 
if  you  tiavc  any  regard  for  yourself,  you  certainly  will.  Then  an 
divers  reasons  for  Ibia,  If  you  find  costly  articlea,  ailver  or  gold,  of 
tho  images  of  men  and  deities,  it  is  a  meet  happy  sign,  and  will  p) 
far  to  counteract  all  but  willful  remissnesa  in  other  matteia.    On  tb« 

L  other  hand,  when  bonos  or  aitbc!!  or  the  figures  of  wild  animaii  are 

'  found,  the  dcduelions  arc  moHt  nnpropitious,  anil,  if  yon  pcnut  ii 
going  on,  the  bouM  wilt  hare  neither  luck  nor  peaces  If  the  romaiu 
of  previous  bouse-posta  are  found  still  lying  buried  in  the  gmoiid,  t)w< 
mutt  be  carefully  dug  out  and  carried  away,  for  if  this  were  not  doMt 

^and  a  new  building  were  to  be  run  up  over  the  old  remains,  sidoMB 

'  and  quarrelings  would  be  the  certain  result. 

In  addition  to  eucb  elementary  mlee,  which  arxi  matters  of  univattl 
knowledge  in  Indo-China,  there  are  so  many  otbcra  that  every  one  brt 
a  very  self-«QfReient  person  will  snbmit  bis  surface  soil  to  the  inspv- 
tion  of  a  rtgiilar  professional  man,  an  expert  in  the  scicnee  of  fonada- 
Iton-diggiuK,  bijfore  he  makes  a  final  deelnion.  For  example,  tbosgh 
it  IS  undoubiedly  mo%t  lucky  to  find  silver  or  old  bricks  in  yoor  eW»- 
vations,  you  may  at  the  same  time  come  upon  a  colony  of  antaaralMf 
living  creatures  settled  upon  the  spot.  It  is  one  of  tha  fundanMolal 
rules  of  Buddhism  that  the  breath  of  no  living  thing  Is  tn  be  talw>t 

[and  to  di^oswsa  them  is  not  by  any  means  a  creditable  proewdi^X- 

rlforeover,  irrespectively  of  this  objection,  ants  can  bite  tfarotigb  ev* 
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itighened  skintt,  so  Uiat  tbcrc  is  a  direct  persouul  ikr^imcnt  to  sap- 
port  tfafl  sdOtimenlal  objt^ctiOIl.  Then,  Ag&io,  you  may  find  lead  in 
<il-Utrning.  There  is  not  the  smallest  faeeiUtion  in  tb«  books  on 
ioa  like  this.  If  you  go  on  and  build  you  vill  lose  slaves  aad 
Is.  Uut,  for  all  the  lv:td  tbat  is  tlivrc,  Ibo  turood-up  cartb  may 
of  beans,  or  may  Uave  ibe  fragrance  of  (h«  sacrvd  lotus  itsiJf. 
"nib  is  a  i&o«t  lutppy  oiueo.  The  dwellen  in  a  bouse  raised  on  such 
land  will  bo  most  fortunate,  and  the  soil  round  about  is  tbe  b«at  pos- 
sible for  cultivation.  In  such  a  dilemma  there  is  nothing  for  it  but  to 
I  in  a  Sayab  and  pay  him  to  work  out  the  problem,  to  make  a  reso- 
tion  of  forces  for  you.  There  are  ct^nain  amal«ur  way*  of  arriving 
at  a  conclusion  by  means  of  KpHi  bamboos  and  heaps  of  paddy,  but 
they  arc  apt  to  be  fatlaeious  and  afford  do  real  satisfaction  to  a  wdl- 
nstituted  mind.  It  is  not  surprising  to  be  told  that  sand  is  not  a 
foundation  on  whicb  to  raisa  a  bouse,  or  Uiat  a  soil  which  is 
ily  composed  of  small  stoned  is  undesirable  ;  but  when  it  comes  to 
■tope  of  the  ground,  or  tlto  friability  or  stilTness  of  the  e.irlb,  ogne 
bats  tborotighly  rcokJesa  man  will  trust  to  his  own  unaidi-d  inteliigeuec 
At  any  rate,  wlwther  you  get  tbo  advioe  of  an  expert  or  wa\,  il  ia 
imperative  tbat  you  should  carefully  turn  over  all  the  ground  where 
the  new  buildinji;  is  to  be.  Having  done  this,  it  is  a  matter  of  reason- 
able precaution  to  make  offrrings  to  the  earth-«ptriL  Aoquaintanoe 
with  this  Pbra  Phum  and  his  belongings  !•  no  light  matter,  and  is 
likely  to  bo  as  good  as  an  annuity  to  the  man  who  has  mastered  the 
details.  As  be  is  an  earthy  spirit  he  is  espeoially  liable  to  mortal  fail- 
ing!*,  and  notably  poeseases  a  very  short  temper,  n'hicfa  will  brook  no 
fioiency  in  reverence.  It  will  not  do  to  be  ignorant  of  the  names  of 
father  and  motlicr  and  of  his  nine  cihildrvn.  Forgotfulnees  of  his 
pOBsnnons  is  equally  likely  to  cause  truuble.  There  must  be  no  hc«i- 
tatton  as  to  the  proper  tillos  of  bis  house  and  thi-  tower  on  it,  bis  cat- 
tle-shed, his  granary,  his  bridal  chamber,  bis  tb rash ing- floor,  bis  lands, 
bis  garden,  his  monastery,  and  his  three  chief  servants.  Iteroissness 
in  any  one  of  tbeoe  particulars  \*  apt  to  make  an  offering  dangerous 
ratbu-  than  otherwise.  Tills  offering,  by  wbomeoover  brought,  must 
bo  set  down  at  tbo  extremity  of  tbe  Iocs  of  tbe  Fbra,  who  thereupon 
{Cracioosly  takes  up  bis  broom  and  sweeps  tlio  ]>Ueo  clean,  and  gives 
the  pious  votary  his  blessing.  If  an  ignorant  or  pri-«umptuous  man 
abould  place  bis  gifts  near  the  head,  the  cariJ>-aptrit  would  curse  him 
with  terrible  imprecations,  and  brush  everything  away,  worshiper  and 
all.  Negotiations  with  tlii*  deity  are  therefore  rather  tickli§h  work, 
but  it  is  perilous  to  leave  them  undone.  The  sit«  being  settled,  and 
things  made  right  with  the  guardian  spirit  of  the  eartli,  tbe  next  thing 
to  be  done  ia  to  dig  holes  for  the  reception  of  the  posts.  It  is  nece»> 
sary  to  begin  with  tliat  for  the  chief  post,  and  the  bole  for  this  must 
not  bit  dug  square,  but  In  the  form  of  a  Irtnngl*'.  Thia  may  imply 
jPQte  work,  bat  tbat  can   not  be   helped.     Whei>  tbe  hole  for  tbe 
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nuin  post  is  finisbed,  go  od  vith  tbo  others,  bat  be  suro  lo  do  It  ■ 
r^gnbr  order,  working  rognd  in  circlcH  from  right  to  l«ft,  so  M  to  W 
tov  tbe  line  of  tb«  dragon's  body  from  b«ftd  to  tsil.  Wbeo  it  oowi 
to  tbe  hoisting  of  th«  posts  into  poaition,  the  fftco  muit  tbrov^Mntbi 
tnni^  tovsrd  the  back  of  the  Nagah,  a  tittle  inclining  towsrd  tha  Ui^ 
and  tbc  post  most  bo  faeav«d  tip  toward  this  point  of  the  compiB 
Thai  in  th«  firvt  three  monthR  of  tfao  jenr  yon  must  face  WMt-ioMb- 
ireft,  and  haul  np  tbe  beam  from  tbe  northowt,  nnd  ho  on  for  t]»e  oikcr 
quarters.  It  is  also  neccMary  to  b«  rery  oArvful  in  tlic  selection  of  ik 
timber  for  the  bonse.  Trees  especially  to  be  aroidrd  are  tbose  whid 
have  no  flowers,  those  which  have  no  iMves,  trees  which  grow  on  nl> 
bills,  trvM  with  birds'  nests  on  them,  and  those  from  which  the  bsrk 
has  been  torn  off  from  whatever  cause.  Unhappily  these  dintinclimu 
are  not  obTiona  in  Umber  which  you  bare  not  cut  yourself,  and  raitcalijr 
<^UBeee  carpenters  will  not  hesitate  to  palm  off  upon  the  anvary 
wood  from  a  tree  on  which  Boorcs  of  egrets — the  Byping,  or  taeni 
paddy-bird  of  the  TaLaingi — have  nested.  Chinamen  in  tbt^ir  way  are 
onrly  as  nnscruptilons  as  Manchester  piece-goods  manafacturvrs,  anil 
bare  as  little  reg&nl  for  tbe  comfort  and  ultimnlc  opinion  of  their  eof 
tomers.  The  beams  for  tbi'  honae  must  all  be  mcamred  with  tha 
ataDdard  of  your  own  hand.  This,  however,  ia  a  detail  which  kardlf 
needs  to  be  strongly  urged  in  a  oonntry  where  the  tbrcv-foot  mis  it 
nnVnown.  After  yon  hare  got  the  posts  up,  the  snrface  of  tbe  gronad 
muxt  be  nnoothed  down,  and  then  the  po«ts  are  decorated  with  Ihlk 
bags  of  itb<'ll!i,  coina,  buslEcd  rice,  and  (lie  like.  Tbeoe  moat  be  bag 
np  by  the  hauda  of  a  maiden,  and  not  by  any  rnde  male.  The  head* 
of  tbe  posts  are  also  covered  over  with  cloth,  for  the  safe  keeping  «f 
the  gnardian  spirit  of  the  bonse.  It  would  be  neither  eeemly  nor  saf* 
to  leave  biro  exposed  to  lb«  elements.  The  final  ramming  in  of  thr 
posts  tK  done  at  an  hour  fixed  by  the  astrologen,  the  culminating  point 
of  some  happy  constellation,  llicre  is  maoh  shouting  and  feasting  M 
the  oeeaiuon. 

With  the  foundation  of  bis  boose  settled  satisfactorily,  the  senti- 
bilities  of  the  great  world-dragon  and  tbe  guardian  spirit  of  tlie  earth 
Koothcd  and  conciliated,  and  the  bousc-posts  rai.ied  and  <Ii>coratcd  »>tb 
projicr  profusioD,  the  houMybuUder  may  consider  himself  past  aD  bis 
troubles.  If  anything  has  been  done  wrong,  it  ia  now  too  late  to  re- 
pair the  error.  If  everything  has  been  carried  out  in  seemly  and  or- 
derly fashion,  be  may  deem  himself  partieularly  fortunate.  Tbe  pitl> 
ting  on  of  the  roof  and  tbe  fitting  Dp  of  tbo  plank  or  split  bsmboo 
matting  walls  i«  a  ximple  matter,  and  may  be  done  according  to  tbe 
light  of  nntiire  nint  with  whnt  dil.itonni<4a  and  adornments  tbo  bsQ^S 
plMwes,  BO  li>ng  as  he  docs  not  depart  from  tbe  mundane  laws  of  mH 
and  wont  and  infringe  upon  the  sumptuary  regulations.  T^ax,  it  e*a> 
a  greater  offense  than  flouting  tbe  great  Nakli,  or  setting  up  posts  b 
d^anco  of  the  aogol  of  tbe  soil.     It  ocrtainly  meets   with  swifter 
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id  more  obvi<wt,  If  not  more  flxemplary,  panU1»ncii(.  "  Tbcm  are 
two  chancia  iu  the  st&ra  of  a  demon,"  saya  Uie  JlurmcHi;  proverb^ "  tliure 
IK  nonv  in  that  of  a  kio^/'  Ono  fonnalit)',  indeed,  reoiaina,  which  U 
oft«n  omitted,  it  is  tru«,  but  nliivh  no  roan  of  well-ordered  miudahoold 
fail  to  observe.  It  j«lat«9  to  tli«  tetting  up  of  the  Mair,  or  rather  lad- 
der, by  which  lh«!  kouM!  ia  entered,  all  tbc!  dwtllings  in  ludo-Cbina 
bi-ing  nuMtd  off  ibe  ground  on  piles.  If  \3m»  Htair  in  tunivd  to  the 
•onib,  let  a  cat  be  tbc  first  living  creature  Co  ascend.  If  you  manage 
tbis,  tben  you  will  always  have  abundance  in  your  boose.  Tbe  diffl- 
colty  b  to  make  tbe  cat  see  the  matter  in  the  same  light.  If  your 
Stepa  face  the  west  tbe  question  is  simpler.  All  you  have  to  do  u  to 
take  some  iron  in  your  h.ind  along  with  a  few  lotUE-leavea  and  a  wisp 
of  k^ingf  or  olcphant-gruM.  Everything  you  attempt  will  thereafter 
oomv  eaiiy  to  you.  A  cook  abould  crow  at  the  top  to  inaugurate  the 
Ktair  ascending  on  the  north  side  of  the  bouse.  'lliiH  also  is  a  matter 
likely  to  keep  you  out  of  your  dwelling  for  a  long  time  if  you  persist 
in  waiting  for  it.  Stairs  ncTcr  aMccDd  from  tbe  east,  for  the  same 
reason  tliat  no  Baddh!»t  *koa]d  Hicep  with  his  feet  pointing  to  that 
quarter.  It  was  fmin  the  (.•ant  (hut  llic  Lord  Buddha  camo,  and  it 
wonld  be  scandalous  to  show  to  that  quarter  a  dixreitpect  that  would 
entail  severe  panishment  if  it  were  exhibited  toward  the  king  or  a  great 
man.  Il  will  hardly  bo  necessary  to  mention  that  there  is  only  one 
set  of  stairs  and  one  entrance  to  the  house,  if  built  according  to  tbe 
mitional  nxxlcl. 

It  will  thut  be  noen  tliat,  though  a  wooden  faouao  or  a  waited  hut 
not  wem  to  imply  mueb  expenditure  of  time,  labor,  or  capital  in 
construction,  yet,  in  reality,  what  with  the  perplexing  rules  to  be 
attended  to,  th^  dangers  to  bo  avoided,  and  the  spirits  to  be  propiti- 
ated, the  KiiKtcm  bouM-builderbaKomphaUcallya  bard  time  of  it,  and 
is  not  to  be  envied  by  Westerns  who  have  no  grc-atcr  grievanceit  than 
damp  walls,  defective  drainage,  perpetual  draughts,  and  chimneys  that 
will  not  draw. — fkUurdatf  Jieview. 
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IN  a  paper  giving  an  account  of  tbe  Brilish  AxM>ciation  of  1683,  of 
which  Dr.  Siemens  was  president,  Profcwior  Emil  du  Bois-Rey- 
mood  referred,  with  some  exprewions  of  admiration,  to  tbe  many  ways 
in  which  the  n.tme  of  Siemens  is  identified  with  the  most  important 
f  tbo  rr-ccnt  advances  in  technical  science.  What  Krupp  is  among 
an  indmrtrials  in  warlike  arts,  he  said,  tbe  collective  name  of 
emens  is  in  the  arts  of  peace.  Siemcno  telegraph  wires  gird  tbe 
:,  and  the  Siemens  cable-steamer  Fara<lay  is  continually  engaged 
in  laying  new  ones.  My  the  Siemens  method  baa  been  solved  tbe 
blem,  by  the  side  of  which  that  of  finding  a  needle  in  a  hay-stack 
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is  on«  of  childish  jnmplidty,  of  fishing  oat  in  th«  *\jormj  MtaD,ba 
A  depth  coinpftrabte  to  that  of  the  taIo  of  Chamouni,  tb«  enh  «f  ■ 
bniion  cuhlc.  Elcoirical  ri^aiittance  Is  measared  by  the  SkoiFtB  ■» 
rnry  unit.  "  Siemens  "  is  nrittcn  on  wat«r-metni8,  aod  RaanMHi 
Oerm&n  revcDuo  oStocn  uru  BiisiRt«d  by  Siemetu  apparatiu  in 
their  aseeMinentfl.  Th«  Simneia  proceases  for  gildin);  and  uhtny 
and  thu  Sicmcna  anaautic  printing  mark  «tagcs  in  tha  deri 
of  tho«e  branohea  of  indnstry.  Si(tm<^n«  differential  rpgnUtori  ci 
the  a^on  of  the  steam -engine!*  tJiat  forge  Eng:lUfa  anua  at  Wool' 
and  that  of  tho  chronogrnpha  on  which  the  transit  of  thv  ttm 
niaried  at  Greenwich,  llio  Siemens  cast-stwl  works  and  g 
with  theb  regenerative  furnaces,  are  admired  by  all  srtiasiui 
SienicTH  electric  light  shines  in  aitiinnbly-roOmft  and  public  plai 
the  SioDiens  gas-light  conipot<^s  with  il;  while  Ihi'  Sicnicns 
eultare  In  greenhouMs  bida  defiance  to  our  long  winter  uigbta, 
Sienena  electric  railway  ia  destined  to  rule  in  cities  and  Inunets. 
Siemeoa  electric  crucible,  mclUng  three  pounds  of  jilatinam  in  tvat 
ninatcs,  was  a  wonder  of  the  Paris  Rxponition,  which  migUl 
hare  been  cnlKsI  an  cxpoailtoo  of  Sltimcns  apparatus  and  prodnctv 
so  prominent  wero  they  ther&  It  is  a  rare  phenomenon  when  a 
family  beoomea  so  distini^islied  by  eminent  talent  in  a  partico 
of  activity  as  the  foor  Siemens  brothers  haTC  been.  Ttiey  all 
•ham  their  peculiar  talent  in  a  nrariy  etjnal  degree,  and  to  nae  it  ft> 
a  common  pnrpnte ;  and  so  heartily  have  they  asaisttrd  each  otbtrlM 
in  the  list  of  their  in\-entiona  it  i.t  often  hard  to  draw  the  line  betweo 
what  shall  be  accredited  to  one,  what  to  another  of  the  brothers.  11^ 
all  workcl  eo  harmoniously  together,  says  the  biographer  of  Sir  Will* 
iam  in  the  London  "  Times  " — "  tho  idea  «ogge«t<>d  by  one  being  ui« 
up  and  elaborated  by  another— that  it  iR  hardly  posiuble  to  ottrUisU 
to  caeh  his  own  pro|>cr  credit  for  llietr  joint  labor.  The  task,  too, 
rendered  all  the  harder  by  the  fact  that  each  brother  wsa  always  na^ 
to  attribute  a  snccessful  inyention  to  any  of  the  family  rather  (ban 
himself."  William  was  most  approdaled  in  EngUnd  becauM-  ba  li 
and  worked  ilicTn: ;  Werner,  in  Germany,  because  there  was  his 
and  field  of  activity. 

C11AB1.E8  WnxiAM  SiKUBXB  was  bom  at  Lentbe,  in  Hanover,  Api 
4, 18S3.  He  received  bis  early  education  at  the  "  Catharinam," 
Llibeck  ;  then  studied  engineering  in  the  Polytcchnical  School 
Magdebnrg  ;  and  in  1&41  and  164S  studied  in  the  Cnivmity  of  Gii 
tingen,  where  he  enjoyed  the  instractiona  of  Wuhler  and  Himly.  Br 
ing  finished  bis  aca<1emioal  career  at  the  a;;e  of  nineteen,  and  di 
playing  already  aome  of  that  inventive  faculty  by  which  his  hrotba 
six  years  older,  was  diatingaishc*),  be  entered  Uiw  unginc-wrirhi 
Count  Stolberg,  where  his  attention  waa  directed  in  (be  line  nf 
practical  applications  of  science  to  industry.     He  and  v;'  ■  ifi 

deviwd  an  improved  pr<i9|HJt«loDtn>>pIating  with  ail 
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WUIiam  vent  to  Engitind  in  1643  to  disposo  of  tho  inTontton.  la  hia 
laok  of  knowkdgo  oi  iha  «trang«  laud,  aud  bb  ignoraneo  of  our  Inn* 
linage,  be  madu  bis  firsl  visit  to  an  undertaktir,  tbinking  that  b«  must 
b«  UiR  proper  person  to  take  up,  or  "  undertake,"  and  push  the  nev 
•pplicalioo.  A  call  upon  Mr.  Elkiiigton,  who  then  coDtroUed  the  gild- 
iD|;  indostry  in  ICnglund,  was  atlvndixl  by  a  invro  eat isf Victor;  rwult, 
and  SiemeDS  wont  bom«  ho  veil  paid  for  bis  trouble  that  bo  i»(d«  back 
the  next  year  with  hts  cbronomvtrlc  regulator  for  vtcam-«ngioca.  ThU 
invcniton  was  li.>as  luoceMfu),  eooiEaorcially,  Uiau  theotiwrbad  bven, 
but  ii  made  Siemens  known  to  the  engineering  world,  and  it  has  been 
Applied  to  the  regnlation  of  the  great  transit  iostnunent  at  tho  Greco- 
wicb  Observatory.  Tbo  procvtw  of  anastatic  prinliog,  another  of  tbo 
earlier  invention*  of  tlw  brother^  was  niado  tbo  suhjuct  of  a  liMituro 
Kt  th«  Royal  Institution,  by  Faraday,  in  1845.  It  is  worthy  of  remaric 
that  tba  last  lecture  by  F««day  at  this  InstitotiOD  was  on  tbo  advan- 
tages of  the  Semens  fumaoe.  Another  of  tbo  inventions  of  this  pe- 
riod was  the  water- met  re,  which,  according  to  Sir  William  Thomson, 
"  exactly  met  an  important  pnicticid  roijuirvnicnt,  and  has  had  a  splendid 
thirty  yean'  auocns."  Tbc  adoption  of  England  as  bis  home  by  Will- 
iam  Sictnona  wu  dut«nnined  by  tbo  fact  Utat  be  found  the  patent 
lawM  of  liiaicountry  mora  favorable  to  tho  iuvenlur  than  those  of  bis 

fa  land. 
Taming  his  attention  to  finding  means  for  recovering  the  heat 
ich  is  allowed  to  go  to  waeto  in  engLDeeriDg  and  maoufacturiDg 
proces«c9,  William  Siemens  constructed  a  four  borse-power  steam- 
engine  with  rageneraiivu  condenwra,  which  be  set  ap,  in  1647,  in  tho 
factory  of  Mr.  John  Jlicka  at  Bolton.  This  machine  failed  to  become 
commercially  snccesafal ;  but  Mr.  Siemens,  continuing  his  st^idies  ia 
the  same  direction,  and  having  become  acquainted  and  impressed  with 
the  dynamical  theory  of  heat,  read  a  pap«-r  before  the  Institution  of 
Civil  Enginecra  in  18&3,  "  On  the  Coovvrsion  of  Heat  into  Mechanical 
Effect,"  for  which  he  obtained  the  Telford  prixc.  In  this  paper  be  de- 
fined a  perfect  engine  as  one  in  which  all  the  heal  applied  to  the  elasUo 
medium  is  consumed  in  its  expansion  behind  a  working  piston,  leaving 
no  portion  to  be  thrown  into  a  condenser  or  into  the  atmosphere,  and 
advised  tbat  expaiwioo  sbould  he  carried  to  the  utmost  po«»ihlc  limit. 
Two  year*  afterward  be  ezbibiU'd  two  stcam-engiuus,  with  rcgeuei^ 

t'vr  eoudenserfi,  at  the  Paris  Exhibition. 
The  greatest  of  tlie  inventions  with  which  the  name  of  Siemens  ia 
ociflted  ia  that  of  the  regenerative  furnace  for  glass-making  and 
metallurgical  operations,  which  be  worked  out  in  connection  with  his 
brother  Fredetick,  who  waa  also  bin  ]>upil.     By  its  mcanii  the  dcfeeta 

«thB  tItKcbarge  of  tbe  products  of  combujiiion  at  a  very  bigb  tempera- 
9,  and  in  an  inoompletelj  combined  stale,  are  remedied ;  a  nearer  ap- 
proscfa  b  made  to  saving  and  applying  to  the  work  all  tlie  beat  which 
^ka  oombostibleB  are  capable  of  affording ;  a  very  high  temperature  is 
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attained,  and  steel  ia  produocd  on  ibe  open  hearth.     ITavtng  ut^H 
bis  proc«sa  at  bix  eipcrim»ital  works  in  Birmingliam,  lie  laid  ihv  (ifl 
datioDs  of  wa  industry  which  has  a(taintH]  a  very  gr^at  dovetqM^I 
in  England,  and  lim  ut  the  Incc  of  cxtennTe  factorie-s  all  w«r  fH 
lirorid.    Th«  application  of  ib«  principle  of  the  rc^eDerativf  Tudb^ 
rhaa  bcfin  extended  to  numerous  iitdustrial  purpoaco  in  wliich  )imi  bM 
ia  required ;  for  ihe  powers  of  the  famace  ar«  Umitcd  in  practintal; 
by  tlie<  nature  of  the  materials  of  whi<-h  it  is  conetructod.    For  tb«  brf 
of  scrvicoA  cxctnplitici  in  this  invrntion  ibo  Society  of  Arts  awvM 
t«  I>r.  Sicmi-ns,  io  1S71,  iu  Albert  m«!.il  "  for  his  reaearohn  i»  «» 
nection  with  the  laws  of  beat,  and  the  prat^tical  applioations  of  Uieni  M 
famaee»  osed  in  the  arts,  and  (or  hU  improvemtMita  in  tbc  maai^ 
tare  of  iron,  and  generally  for  Ibe  gervices  renderc*!  by  him  in  ««» 
tion  with  c^onomiKation  of  fuel  in  its  varioo^  appHc-ations  to  mua- 
faeture^  und  the  art*."    Only  a  week  before  his  death,  the  Council  rf 
tlie  Institution  of  Civil  Kngincers  nirardcd  biro  the  Howard  i|ainqnMr 
nial  prize,  which  had  been  previously  awarded  only  to  Sir  Henry  B(^ 
semer  for  a  similar  mcrilorious  aerviee. 

Sir  \ViUiam  Siemens  and  bis  brother  Werner  hsTo  eo-op«ntd  ii 

electrical  invontion,  beginning  with  the  Siemens  armature,  whidi  tksf 

introduced  a)>oul  twcnty-fivo  year*  ago,    Tbc  brothers,  with  Sir.  Ualibt 

of  Bej-lin,  ralabliiihcd  the  Siemens  Iclcgrapb- works  in  Lomiun,  wbtoM 

the  moat  important  telegraph  and  cable  lines  in  the  world  bare  ben 

aupplicd,  and  where  Taluable  improyemeDts  bavo  originated.    ^ 

boose  baa  constructed  four  tranFiatlantic  cables — the  Indo-Ewnpo* 

line,  the  North  China  Cable,  the  FI.it ino-Rrazilian  Cable,  and  ottat^ 

The  want  of  a  suitable  vessel  had  been  a  serious  difficulty  io  latilg 

the  long  cabin  across  tbe  Atlantic,  and  Dr.  Siemens  had  tbs  Pm- 

day  constructed,  willi  norel  features  that  made  it  admirably  adipUl 

for  ita  work.    In  18fi0,  while  eiperiinentiog  nith  the  Malta  and  Alfi- 

andria  Cable,  be  devised   a  pyrometer  for  moaattring   tirtnpcTatwa 

throDgh  the  amount  of  resistance  developed  in  condnctors  by  ioercas- 

ing  heat.     In  1867  bo  read  before  the  Royal  Society  a  paper  on  iW 

LaonviTnion  of  dynamical  into  chemical  force,  at  tbe  same  meeti&g  si 

'which  Sir  Charles  Wbcntitonc  announced  bia  simultancoufi  discover? 

of  ^e  same  principle,  while  Mr.  Cromwell  Varley  had  applied  for  a 

palCDt  embodying  the  ideji,     Snb«i^uently  the  Siemens  dynamo  wai 

developed.    We  next  Gtid  Dr.  Siemens'a  name  associated  with  the  i-.W 

trie  light,  electric  railways,  and  tbe  electrical  transroitvion  of  power.  A 

fine  illiiiitration  of  the  tatter  application  \»  given  by  tbe  PonrmUi  and 

Bushmills  Rulway  in  the  north  of  Ireland,  opened  la.it  Sepu-mber, 

kwhere  iiasnengera  are  earned  on  a  line  six  and  a  half  mileit  Iobk  o' 

^•te«p  p^dienta  and  sharp  cnrvca  "  at  a  (food  ten  miles  an  hour,"  nlsly 

by  the  water-power  of  tbe  river  Bush,  applied  tbrongh  torbimM  to  a 

L  dynamo  at  a  distance  of  seveo  milwi.    At  his  own  rctidcnee,  nearTua- 

Ibridge  Wells,  "not  only  did  olcclricity  perform  a  largo  part  of  tbs 
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aal  work  of  the  farm,  sswing  wood  and  pamping  wat«r,  but  it  vu 

le  to  supply  in  part  the  place  of  the  eim  itMlf,  aod  asfiist  tbo  growth 
'ptant«  aod  fruits.'* 

The  latest  research  having  a  practical  bearing,  with  which  Dr.  Sie-  ^ 
hods'*  name  in  auociatett,  wiu  that  which  h^  for  \ls  ultimate  end  ecoa* 
>iny  of  the  fuel  used  iu  domestic  consumption  and  thi;  abolition 
■moke.     With  the^e  purposes  he  was  studying  plaus  for  extractinjfi 
J)«  gas  from  coal,  and  burning  the  gas  and  Ihe  coke  aoparately,  with  * 
itromise  of  saoceasfnl  realiEation  which  Sir  William  Tbomeon  has  well 
ndieated  in  relating  an  incident  that  happened  on  the  day  of  Dr.  Sie- 
nens's  death.      On  the  llKh  of  NovcmlN-r  ^ir  William  waa  accosted 
n  s  maniior  of  which  moat  pcrsonii  occupied  with  scieneo  have  not 
nfrequ«at  experience  ;  "  Can  you  scientific  peojile  not  save  us  from 
Jiesahlackand  yellow  city  fogs?"  The  instant  answer  wa«  :  "Sir  Will- 
am  Siemens  is  going  to  do  it ;  and  I  hope,  if  wo  live  a  few  years  longer, 
ICO  shall  baro  seen  almost  tho  last  of  them,"     An  apparatus  which 
lyi  devifcd  for  tbo  application  of  htn  plan  to  fitcain-muchiucry  wa>  i 
^n  been  set  in  operatioa  at  tJie  end  of  November. 
^Another  research  in  which  Dr.  Siemens  was  engaged,  all  (beoretl- 
s&l,  waa  into  the  manner  in  which  the  solar  heat  is  kept  up  ;  and  he 
loaght  to  show  that,  as  in  his  own  regenerative  furnaces,  nono  of  thei 
teat  is  lost,  but  that  all  is  kept  alive  in  some  form,  ultimately  to  be  ' 
■etnmed  to  the  snn  and  to  renew  it«  cncrpcs  in  perpetuity, 

One  of  Bir  William  SicroCDs'it  biographers  well  nayn  of  him  that,  in 
rliBtever  direction  be  turned,  bis  tboughts  seemed  to  perceive  new 
netboda  of  working  out  old  problems,  or  to  discovor  now  problems 
rhich  it  immediately  became  his  province  to  solve  ;  and  it  is  aiud  toj 
lave  been  a  common  snytng  in  his  workshop*,  that  as  soon  as  an] 
Bvticulnr  prohlom  liad  Ik^'u  given  up  by  everybody  a.s  a  b:i(I  job,  it 
ud  only  to  bo  taken  to  Dr.  Siemens  for  bim  to  suggest  half  a  doz«n 
ways  of  solving  it,  two  of  which  would  be  complicated  and  impiac- 
diOable,  two  difficult,  and  two  perfectly  satisfactory. 

Sir  William  Siemens  was  not  a  voluminous  writer,  but  ibirty-fivo 
[Meters  arc  attributed  to  him  in  the  Royal  Society's  catalogue  of  scien- 
ce papcn,  published  in  1873.  He  baa  done  much  since,  which  is 
probably  represented  by  literary  results.  His  last  public  lecture  was 
Idirered  March  13, 1983.  and  was  on  "  The  Electrical  Transmission  and 
Storage  of  Power."  ITo  was  fully  snpplicd  with  honors  and  titles,  sci- 
Hitific  anil  eivil,  and  was  a  member  of  numerous  learned  societies. 

Sir  William  Thomson  Rays  that  "  in  private  life,  Sir  William  Sie- 
meDs,  with  bis  lively,  bright  intelligence,  always  present,  and  eager  to 
(ive  pleasure  and  benefit  to  thoeo  around  bim,  waa  a  most  lovable 
nan,  singnlarly  nnsclliiib,  and  full  of  kind  thought  and  care  for  others.**. 

Dr.  Siemeiis  died  on  the  I9tb  of  November  lost,  of  os«ification 
:hD  heart,  in  connection  with  the  results  of  a  fall  which  he  liad  suffered 
Ithn  r>th.     His  funenl  was  held  in  Westminster  Abbey. 
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OORBESPONDENCE. 


Tin  AOE  or  tveUl 

HAVI.Vti  been k  niguUf  rMiler  of  " n* 
Popular  SclcoM  UoDthl]' "  (rom  iu 
comiMnottMDl,  I  hate,  o(  courw,  notlotd 
the  (vlou*  *rtid«a  hailne  ttftrtnoa  to  lb* 
vaIiu)  <i(  tba  <oaMatrie  tIdki  Ib  dctcmlo- 
|U(  lb*  >2c  ot  (m*  whicEi  from  tline  to 
lino  hiN  ippMrod  in  lu  coIbbuw.  Ibe  IajM 
of  bUcIi,  in  jonr  Ausiuit  Imu(,  Muom  ae 
U  ^Te  Tou  tt>#  loult  of  my  obMrraiiuna 
uMM  this  lubjei^r.  I  hire  htd  nij  Ulcn- 
tlon  (Urrakd  to  il  duKuga  nahlenM  of  ornr 
ti<r\y  jtan  In  Fkitlik,  during  «bich  my 
vim  u  to  tti«  taluc  of  tlio  ilnjiii  In  iiiUt- 
miDiDg  Iba  ago  of  mca  hart  unilorpm?  a 
liuaigfi.  For  iIm  fint  f<«  fcan  mj  cftorta 
<>«M  dirtctod  towud  •eourit>2  a  eoteful 
■tiulo  for  tiM  flrocta  at  Uie  thj  of  JaekMn- 
Tille,»ndforibUpii(]HiMUM«BUrM>*k»M 
Mlccied  on  account  «f  iU  bcaulr,  nponu' 
irj  of  Ibrm,  and  mtad  growth.  And  now 
Iha  appollallon  of  "  rorMt  CltT,"  affiLed  lo 
H  bj  tirilor*,  it  to  BO  Mna*  Inafipniprialo, 
for  manj  ot  the  older  troM  ttar*  •itaiocd 
•  EilC  vlllch  ID  llic  Stol*  «f  K«w  Yotli, 
Mhsnco  I  caiiic,  would  hare  roqoSNd  a  Ituo' 
drod  Trim  to  rojicli,  tjlnnetr*  from  tbo 
Nortti  ar«  apt  to  ortr««iniai«  tho  api  of 
our  troM,  and  the  number  ot  rings  pr*- 
wsled  appMin  to  confimi  in  many  tnslaaica 
the  oorrcMDFM  of  ihclr  othnaM.  Wboi 
dm  called  npoQ  lu  ocmuiit  for  tho  dltortp- 
Kaej  ahoKO  bj  lliu  Hog*,  and  Iha  known 
a^  of  the  trer,  I  wat  perplcied  and  «l  a 
lota  l»  flml  a  ■atlifaotnr;  ooluiion  of  tlie 

£n>blnn.  Dot,  h*rin){  from  laj  &n%  arrlml 
ore  li<pt  a  rarfful  rtoord  of  (ho  tmibnr, 
•a  analjuit  of  my  labiM,  a  compari-«n  with 
llierward  mo'lo  by  Xatnre  on  hrr  infollililo 
tablet*  In  the  trcH  fuirdibcd  uic  the  ki^j' 
toll. 

Here,  aa  well  u  ot  tho  Korth,  tho  cold 
of  wintor  puU  a  rnoip  lo  vr^labU  ((rawth, 
nnd  In  atl  noctnoua  ItM*  a  conc«nCHe 
ring  will  lie  focmed,  ptnbracinj;  all  woodj' 
inallvr  dcpoillcd  since  the  piTC«]ing  >lop 
lo  il«  growth  1  but  horo  tn  tlili  cllmnlo  cnuaoi 
aro  In  opcratiai  that  Ire(|Uamlf  produce  u 
complota  a  slop  to  Tr;:«tah1i,'  growlb  **  doci 
tho  cold  of  winter. 

Out  'iprini;  bc^oi  In  Fibnmr*,  when 
iPowih  eonuncDca  a  new  dapmli  bo[w«cn 
tho  bark  and  wood,  but  often  (not  ilwn}^) 
there  ciomoa  *o  acrnr  a  dronjihl  dnrin'  Ul^ 
npilUK  and  early  *iinin>er  as  to  prodiioc  as 
foil  and  complete  a  itop  to  Tcpdablo  pvwth 
M  doM  Ibo  eoU  of  Blnl*r;  Iminodlalelf 
kftar  comet  on  our  ralof  wtaaot^  gesfrallf 


aboM  the  ulddtn  or  lut  of  Jubc,  pio<aa| 
a  rapid  and  ttmriAnt  £to«t!i,  •blili «» 
linuei  untit  winter  again  pulaaittf  Wk 
Out  Tsiiqp  amoa*.  Iiowtver,  do  aoi  eoalB 
of  dolunaof  talDihaio*Mflood  tbteooVT, 
but  ot  ddl;  riwmra,  oocinTtes  la  Vmrnii 
part  ot  iba  attcrwwa,  laMkig  an  hav« 
Iwo,  Icariag  the  ikf  briuhl  and  dtal.ll* 
•Ir  Mol  lot  tho  T«ft  of  the  Iwratyfaf 
Loam,  coutonabla  to  nMn,  and  [annlli 
to  hixuriMt  ne^abto  growth  The  niq 
acaiont,  ahea  te|;«lar,  coMlnat  dij  tlMr 
daj-,  («r  about  ttuf  daja,  Iim  ottn  ikit 
It  ut  inlcnal  of  clear,  luoiUuir  vtalkl. 
for  abnui  a  foriniighl,  bctwcra  (be  r^ 
pniod*,  whlA  carrica  ibe  lalbf  Kia«kit 
the  fait  modtba.  Tpon  «taetBailM  rf 
the  Inc.  It  Bill  bo  found  tliat,  nhn  itM 

iCNtO  drougfala  haT«  put  a  aWn  to  TCEtUUt 

ccowth,  a  ouiotutiJo  ring  W)  dtflatd  l« 
boca  produood,  and  Um  grwnh  whbh  i» 
oc^nrrd  during  lite  laliij  nmnm  ioiMI 
winter'*  ocdd  boa  famed  auoihnaitw 
hapa  a  thicker  rior,  nuking  t*o  liap  ii 
onejnr.  But tlieplionaineMof (Mk*^ 
ar«  not  noocsiarilT  repealed  ndif«ai,lM 
ecocide  rable  nrlnuon  octal*, 

%Vhit  ph!-sloIo)[Ical  wcaalDgiianMhrf 
to  tbew  rlaigsT  Tbey  tlmply  Bwk  At 
amount  of  groirlli  of  woodj  satlcr  dntt- 
Itod  daj  by  da;  bctwMa  the  period  na 
a  ii^  lo  vcgeubi*  Kmwih  bH  nu(iMi< 
dally  dcpoik  and  prodBOtd  a  IhM  «1  d^ 
katlon,  wbethur  from  draught  of  Ufflnar* 
cold  of  wIswt. 

For  KoiBc  two  or  thtao  jtttt  bafoieUi 
lamented  death,  ProfeMor  Jeirrica  Wja« 
HDi  ciplorlni;  th«  tDounda  ef  FM^  !■ 
■a«  my  privileKo  lo  c(i>0]'  bk  M^a*^ 
Biire  Biiil  learn  hU  viewi  on  uiatKniri^ 
eocc  m  which  wo  irora  botli  iawia*!* 
I  hare  hmrd  hlin  «xprMt  hit  htliff  M 
lid  hod  Ttachtd  an  npproxlaate  Ml  it 
lOTiif  of  tho  iiioiinds  whioh  be  bad  a|MM4 
hj  the  Indirationa  whlcfc  lb*  tretf  V^S 
upon  ihctn  had  furolnhed.  It  m  bafpOT* 
iliBi  wr  wera  one  time  walking  dDw»«n 
toKfl'hpf  and  potsed  a  lol  where  prtf** 
IJoni  for  building  a  dwelUn^baoie  ««* 
Raitisi  en,  and  a  uwo  which  alood  npoa  it* 
pcopcMd  riX4!  waa  being  out  down.  It***- 
marhtd  that  h  wm  ■actMf«e  to  cat  dM>* 
•o  noble  a  tree ;  ho  would  bare  cbuflil 
■lie  >tlo  ot  tho  lionae  aad  ha  lb*  Itm  i^ 
main  an  a  iihad«,  "for,"  aaid  be, "  It  "w" 
take  a  luMidrcd  T«ar*  to  pmJocD  tucb  to- 
other tree"  In  that,  I  told  him,  be  M 
nilalaltai,  a*  I  knew  Ibn  aj:*  o(  Aai  1**^ 
and  It  WM  tt04  yvi  tUrtj  jaata  oM. 


CORBESPONDBlfCE. 


SSS 


■IbtcP  Mid  bcud  |in>|taMd,u  the  Km 

laid  bMD  frfUd  and  taj  «a  Um  (pvund,  lo 

go  orer  aod  oouiH  tha  lia^  lo  «blali  I  •*■ 

B«Dtc-l,  Knil  lookui  OD  wMIv  [bA  pTotonKor 

uaJirtook  Ihc  tuk.     I  Kioa  (iw  that  bg 

WM  uBiLir  tfUMldarablo  pnplciit;.     He  iiud 

tn  f««itd  It  no  awv  auuer,  u  Mmo  of  llis 

lingi  w«t«  ■■>  biiliMlDOl  that  hu  »i>  un- 

aibla  lo  dacido  wbatber  they  vara  »iiii:Iu  or 

4mm*,  "  ttul,"  MUd  b«,  *'  I  »n  mnka  out 

thict|>  or  joinr^,  but  how  miajr  more  t  ill)  aol 

VMntaitt  to  u,t."     I  o*r«ful1y  ciunlacd  (ba 

rinsit,  and  Mw  «lwl  1  b*J  ii-:i>n  hr-IciT*.     I 

b>r«  no  doubt  IbM  n  IcAit  [on;  rina;*  cnuld 

ha*a  bora  IdMllHad  bjr  ■  oloM  nad  cHiiMl 

■fii»iH"l"n      I  nilaratod  mj  natomi^ai  u 

to  iIm  ml  tt^  of  the  trao.  for  tbiiljr  jcan 

befon!  I  hud  aeon  corn  ^ro>)ng  on  lliii  *[iot. 

I  told  him  the  tree  wbieli  ho  h:td  jiisl 

mmLlcd   prcjentcd   a  true  reoant    ot  the 

UMlheT,  ao  tar  lu  drouf;ht  and  raiufill  were 

coBoatBod.  aincD  it  had  iMan  a  tree,  and  In- 

tllad  1^  to  oall  at  my  ollloa  and  niamlne 

Ikt  noorda  which  I  had  l[«pl  diiriaz  ibe 

aMao  period,  and  he  •nmld  find  a  oDuBma- 

tlon  of  what  1  bad  mucd.    "  Thii  tlMOt]','' 

■tf*  bo,  "  la  MW  l«  mo,  bal  It  l>  plaiulblo, 

ku  <W  facia  har«  prtaaatod  aMm  to  aul)- 

■UMialc  tl."      lib  death,  after  hi*  return 

Korlk  that  jear,  put  ■  stop  to  fiirihcr  sci- 

MMe  liiTe>ds*tion*  la  Flonda  on  bli  part. 

Inl  ibo  TOiona  than  ^*cti  hara  Inducod 

naa;  othora  to  chaajto  Ihalr  i^tnra  ai  to  lb« 

rata*  «f  ooDOMIrie  riajp  tn  deienutiiln^  the 

Ma  ot  Inca.     In  a  ollmntt)  llkii  th.kt  of 

rlarUA  itktj   eettiiaV  are  not  to   ba  dc- 

pa>4od  on ;  how  It  niaj  be  In  a  mora  norlli- 

•rn  ladtoda  I  vtll  not  uadartoko  to  tMot 

or  dajr,  bnt  it  aamta  lo  ma  probable  thai 

•oj  arroal«fgi«>th.(twnalim»ljo  or  other 

oaaaaa,  will  be  ladioited  bjr  aooM  poeuliariif 

ht  the  fonaalloa  of  the  oonoenlru  rinji  of 

Iba  I'M;  and  ttinajr  is  aome  taaUincet  prv- 

•au  two  riD^a  iMUttd  of  ««•  l«  maik  an 

ealire  jreai^  Erowlh. 

Verj  reapcolfulljr, 

jL  S,  Bimwra,  M.  D. 


KIKTH-BATX   IX    ft   V%V   BAUPSHtBE 
TOWJt. 
«WraBNMni 

Wmui  proparintc  a  hlitorf  of  Clintter- 
flaU.  Chcahln  U0U1M7,  V«w  Hampahire,  the 
attlar  haa  had  oeia<30n  lo  eolleet  the  blrih. 
naai4l  of  aa*«rml  hundred  f  nmiliei,  Inclitd- 
inf  both  original  acttlcrs  anil  their  doaotnd- 
m/IM.  Tbeae  famlllc*  niaj  Ijo  rr;;iird»d  M 
Intol  Kow  Rn|[tand  fa'Tiillci.  tlin  or^Einol 
tmimn  having  oonw,  (or  the  nioul  nnn, 
bMilli(HaehiMett«,Coitnect]eui,  indltliodo 
Tbo  Un^iga  clement  hm  atira;* 
7  unill  in  Iho  town.  A  oarrFul  In- 
of    Ibe   birlh-twoofdi    In  ciui-alioo 

(knag  Into  MMMBi  tho  cblldrca  of  ona 


martiaco  oolf.  In  mm*  ia  whkb  tlie  father 
married  more  than  onor,  nad  cxdudiiig  iha 
alill-born)  yiolda  ibc  fulIOBias  rcaalu: 

1.  Tho  total  number  of  birlliH  iti  ItS 
ramillea,  from  \1l<i  10  ISIO,  unu  I,8SB,  ot 
on  arerago  number  of  ill  to  coob  (amtlj. 

S.  Tho  total  number  ot  birtha  lo  SSS 
familioa,  from  1819  lo  IBTO,  waa  I.SIS,  or 
au  aToivga  nuulMr  of  6iH  to  vovh  fainllr, 

'i.  The  a«eratw  number  of  births  in  tlO 
fatnllicH,  from  18l»  10  1^0,  waa  0)). 

ThcM  fi^re*  allow  Iliat  then  wai  a 
mwliad  dooneaao  In  the  blrib-ralo  of  Choi- 
lorllahl  famlllea  between  1810  and  IMO, 
and  that  In  tho  period  of  aixty  j**n,  from 
IftlU  (o  1870,  tbU  deureoac  wai  atill  mora 
murkcii. 

It  what  li  Iron  of  thl*  town,  In  thla  re- 
tlKici,  h  alio  true  of  the  laojaiity  of  Nair 
Krijsliiiid  luvini,  M  i»  cgiilit  probable,  It 
would  appegr  thai  tho  birth-rate  in  new 
England  fnmlllca  baa  ■leacllt}'  dvurciueJ 
ilnco  tlio  Iniroiliiotion  of  rallrdJii  juJ  tbo 
oilcoilvu  oilublUbinont  of  mnnutucloiki. 
O.  K.  lUxniLU 

Vaai  CUanmiLs,  M.  R,  Stplai^tr  S,  lUa. 


•TttlAL  AXOUftLlBB.* 
Itatrt.  BflUn- 

V*  tlio  JanuBf*  niimbft  ot  jfonr  Jonmol 
there  li  a  commuiticallon  under  (bo  abovo, 
naiiit'd  title,  tram  *i.  \V.  On\a.  of  itu<  b4il( 
Corjiiheni'.  itoterring  loa  prewiJin^  letter 
of  mine,  he  vara  of  nif  article,  "  .lAer  ian. 
onilratiog.  aa  a  tuult  of  Pi'olesaar  Srhnd- 
der'a  tbcorr,  a  Rrent  incniiialit;  in  the  dallf 
raon  ot  tlio  tld-**,"  ele. 

Tho  gentleman  cniirelf  mtifODecivei  Iho 
purport  of  my  eritlclaro.  1  ahoacd  tlial 
Prufcaior  S'^hneldor'*  thoorj  U  ilviiinnalra- 
bly  (a1«o,  and  my  referenoo  (o  llie  Now 
York  tide*  wan  inoreljr  to  mIiow  hr  Ihom  Ihat 
tho  theorj  doM  not  eonform  to  the  facia. 
The  "  ilaily  boaiialitv  "  !•  eaaT  to  explain  1 
moit  of  tliosc  i^Tcn  by  Mt,  (!tlm  proaeot  no 
dimeuUy  al  alt — wllh  dilu'M,  whon  the/orfr 
aro  eftublinhad.  the  expUnniinn  will  follow. 

No  theory  of  the  Iiii»  U  ot  any  ralue 
except  la  baaod  on  tacti — In  whieb  K^ipcet 
Mr.  Grlm'a  theory  1»  wo"0  off  than  Mr. 
Sdmeldcr'i.  A  theory  of  ihu  tide*  rcatlng 
aotoly  on  oiie'i  inner  cmiteiownoaa  la  net  a 
raluablo  cuiiCrlbutiaD  lo  hnaw1rrl''o. 

B.  W.  UrF*iu,ain)b 
Osto  3T*Ta  DKiTBiiTT.  Drttnlfir  ti,  IWL 

CAKRTtSft-POWEK  OF  FT-UItl  tMnsetTTSL 
JfMnra.  BUtttn: 

1  iia  that  In  ;our  Norenber  nmnber, 
page  S6,  Ur.  Otrur  appliea  llio  "law  o{ 
carrying-power  of  ourponta"  (II  a  v')  lo 
AfeotLcHrrrott  earTytn);  wiuEc  mnlter.  Now, 
1  mako  no  ohjeetioa  to  the  (nnoto!  oorroot- 
noaa  d  Ur.  Cattcr'a  coacliulooi,  but  I  ain 
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■ore  Ihat  till*  Ii  u  •Dtlro  aba^Uoitlan  of 
tbeUw. 

Tbc  b«t  )i^  lUl  ■•«  ia  m  ofum  nilmia- 
dfnMJ  ud  nilMiifdied  Ihst  It  btt'oim:* 
^te^nini  to  uae  It  wMraut  (dMr  oeoMp- 
tion*  or  lu  imium.  Jtj  Mur  S^^  l'^ 
draulie  «ij;iM<-n  it  hu  boca  oontautuJod 
■Uk  the  law  of  tntnt  toittr  of  euntnU  ; 

Sr  oilier*,  <rhh  the  qnuilitj  «t  nwuri*)  fw 
ed  M  MUprBfioii ,-  tad  Dr»  Ht.  CkTiar  mo- 
,  (ou&dt  It  vhh  (juantliT  of  nutter  awrlad  i» 
,  MAifioH.  It  Bere  veil  If,  te  pcpulat  l<m- 
[«am  tlM  Uioe  of  iIm  law  vera  ehui|^ 

dentood  If  H  were  called  "t^nf-peietr 
»f  eniTwrtl."  ll  eipitMO*  only  the  ■£»  of 
IM  lorfMt  troMportatU  partidt.     It  ii  a 


Taw  which  conMnsmahLlf  the  ^Mbfitfal 
thoornAyaMT.  The  geolo^  BndiHHM 
bowSdcia  KBtlered  about  la  the  UeatM 
of  a  nllcj.  The  quMtka  la,  Wm  i»; 
biwitcht  by  euTTOBta ;  end,  U  mv  •htf  mi 
the  velocity  T  It  ia  ■pnUed  thna,  ta  In 
ill  cliNWtjne  tbe  inaterlal  brM|ta  M«l| 
tbcCouMoifcM  Rlecr  4«rfa«  ib«CbMi(kfc 
qwdi.  Again,  tbe  on-dreanr  bn  craW 
rudk,  whicu  b«  wbhce  to  sort  1^  maatiit 
ramnl  d«a«ulB|E  Is  vclotlnr  k  1u«m» 
Ttw  ([umKob  K  WboK  wUI  At  pmMmI 
dllfcrent  ibe*  dtop  r  I  do  not  ka**  ^ 
other  cmlM  of  pnMliMl  applSWiOK  O* 
talnl;  It  Ota  hare  no  appUcaUaa  U  mmh 
to  Mbitioo.  Jomcni  La  Omb 

Biuaun,  Cm.,  JTmmOw  «,  UA 
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BOmrCK  AB  A  OOPS  IX  POUTKS. 

THE  foUowiDg  |)sroert|>h  fau  1>e«ii 
clrculutitig  lliroujjb  tl)0  Dowspa- 
pcn :  "  I'lio  Lord  Major  of  LondoD,  in 
wdcoiniDi;  Pru(««ior  Huxloj  to  Iho  city 
reovnltv,  foRRnl'i'i  llint  th«  (lontion  of 
PrvndcDt  cf  tli«  Hoval  Society  was 
rsally  one  of  even  greater  Importanco 
than  tbflt  of  Primo  MioUtor;  Idr.  Olml- 
■loDO  Ih  chi«f  Minitter  of  Eoglaod,  but 
FrofcMor  llnxley  vim  '  tho  hood  of  tbo 

.  iotuUcotual  llfo  of  tbo  world.'  "  The 
eomplftlMut  iit[«muc«a  of  eminent  ofll- 
^■la,  who  or*  ever  f  itjiccicd  to  any  tlio 

'  Igroeable  tbing  that  olmll  put  tlioir 
gattta  el  on«e,  nre  Bot  to  bo  tnkl^n  too 
•erioualy;  yrt  tbor«  i*  ooniiderablu  ^g- 
nifloMiGO  In  ttiia  declaration  of  the  Lord 
Major  of  London,  both  from  ita  impti- 
eatioD  of  tli«  vn«t  cbonnee  that  have 

,  been  wrought  by  acicnco  la  Ibe  v1«wt 
of  human  nfCilr*,  and  tfoia  the  opon 
reoo^ilinn  nf  thcno  cbongta  by  ao  oon- 
KpiruoiiH  a  paity. 

The  lulrniioo  of  ncicnco  h  cvinood  in 
DiimberleM  urayn,  but  our  weigbtiest 
proof  of  it  ia  found  in  tho  icrndunl  nc- 
oeptADOo  of  eolnrgcd  in  place  of  nar- 
rower view*  of  the  tabJecL  Now  din- 
eoToricH  nn>  Important;  tho  widening 
of  tbe  roago*  of  rcaoorch  is  Irnpurtaot ; 

iiUi«  •xtmoion  of  goncrallution*  and  die 

Lkatter  organizatloa  of  poaitive  knowl- 


tig*  ar«  Importani;  but  more  InpK' 
tHot  *till  i*  ibo  growing  gcoeral  rtec^ 
nltloQ  tliat  Boienee  la  tli«  grand  igoQ 
in  modern  tlmw  for  reahtiriag  tbe  «0' 
moa  opiniotui  of  tlin  comniBiiUy. 

By  the  narrower  view  of  tcienN,  M 
mean  what  may  bo  called  that  pnh*- 
slonal  ooooeption  of  it  by  wbkh  il  ii » 
otriciod  loeort^n  definite  exptriatMl 
rMulU.  Our  literary  and  tbeoligM 
friend*  aro  capeciully  Bolicttoo*  thllb* 
term  iicicDc«  abould  be  confined  loflf^ 
ietlK\eor«  merely —laborUoryKicM 
ob«erralijry  »cicnc<e.  nuoipuIaMy  i* 
enceof  any  aort  that  can  btnpiiilB 
belonging  properly  to  epMuliola  6« 
they  grow  JmlUku  of  it  wb«i  It  tikctM 
that  wider  and  deoper  menaiogalDd 
hoa  been  given  to  It  by  tbe  grovlk<' 
Ideaa  in  tb«M  Inter  tinin^  ud  wb«  ii 
ii  «ocu  to  inrolw  ft  now  m«lb«d  <f 
tboogbt,  of  tho  Tnoet  eotnfircliendwir- 
plkalion,  and  bearing  upon  the  •bell 
circlo  of  haman  intereita.  Tbty  in 
very  comincodntory  of  Bclenot,  to  Iwf 
a«  it  b  bnsy  etilablialiing  new  phyMil 
facta  and  extoDdlog  new  pbyakal  trtllA 
but  tlie/  regard  it  na  an  inpertinm 
□fiurpcr  when  it  lot«rf<:rc9  wUi  AK 
old  order  of  oooovplioai  whitk  pV" 
radot  tbe  ocmmoo  life. 

But  it  hu  long  been  seee  brtb* 
more  dlaeemlng  tbot  om  of  the  (TMt 
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'  tbs  lUtldDg  advBkCft  ud  wid- 
4tibtg  lafloaBoe  ol  modera  Bdetittfi« 
lniowl«dg*  tnnst  be  a  aburp  revbion  of 
(bo  Ancient  and  carretit  r&taoUoiia  or 
g7«a  m«n.  Tb«  oU  itaiidvds  can  not 
eoatlfloa  to  bo  aoMptad,  asd  the  docla- 
rUion  of  tb«  Lord  If  Bjror  of  London  b  a 
clMradmiaBlonor.lt.  H*rapr«Mntatba 
ponition  of  I'rafestMT  Huslcf  aa  Pr««i- 
(leiit  of  tlie  Bojal  Soeietf  pot  morel; 
a*  lliA  \tiiaA  of  nn  eminont  bodj  of  Eng- 
Bih  inTMtih-alwTS,  disUngoialtod  as  tbal 
feahlon  woold  b«,  bat  aa  "tho  head  of 
lh«  int«UM(aal  tUe  of  tbo  world,"  and 
ha  glrea  gT*Bt«r  amphaala  to  the  itate- 
■neotbyilGriDinstfaiit  Uaxlej'a  porition 
U  "  really  oae  of  even  gT«ater  Inipor- 
tane*''  tban  tbnt  of  Glulitone,  I'ritno 
Mialator  of  England.  Ttiis  Is  in  do 
WHO  >  eomparboo  of  tbo  tolenta  or 
(aalna  of  two  dintinKiiUhod  peraonall- 
tiM,  bnt  a  coinpariaoQ  of  tbeir  poiitlon* 
aa  r^irewotativo  men,  and  an  affirnin- 
tioD  of  tbo  (Upcrioritir  of  tlio  Uliiatrionn 
laiauiM  lt>  Ui«  Ulitstrioiu  politioinn. 
Tha  davpoj^  moaninK  of  thj*  averment 
b  that  it  briu/^B  into  uuntnut  tiro  Ij'poa 
of  ebaractcr— that  forniod  DndcT  scion- 
tiflo  influenfM  and  orntiodjlng  Ita  apirit, 
and  that  (onnod  under  poliricat  Inliu- 
anoM  and  ctabudfiog  it*  apirit.  Tho 
fanai«n9«  Import  of  Ibe  statement  orUes 
from  ila  rccajcnilion  tbnt  a  now  order 
of  nsD  baa  ariMn  in  ibcM  tinm  and 
mrkad  iia  wnj-  to  aoltnowl^d^  au- 
pcnmiMiMM  an  leaden  In  "tbo  intel- 
Itotaal  Ufa  of  tba  world."  Tbia  mwoa 
a  groat  deal. 

Undoabtedl?  the  great  ebangea  of 
DMidero  thought  which  threaten  to  dia- 
plaoe  aa  old  ideal  of  great  inon,  and  to 
mbatitntaa  now  ideal,  liavc  far-r«aching 
ooBaaqnonoai^  vliloh  mn;  turn  out  to 
kaof  UMnoatpracticAlkind.  It  tronld 
W  foil/  to  deny  that  in  r4>oeut  vvara 
tbaro  kaa  been  a  mpid  decline  In  tlie 
raspact  gaeeranr  enteruined  for  rnii- 
Dsnt  potilical  moo.  Tbo  world  boa  al- 
Vija  wonbiped  inooaasrul  politicinnN 
Mdwill  BoduubtloqgoontlBuetowor- 
dilp  d)«m  oa  lli««mbodlRieiitaaf  power 


in  aociet; ;  bat,  at  tb*  pouoadoo  of  po- 
litical power  btcomea  moro  and  more 
a  matter  of  accident,  thera  win  bo  lo- 
OTMuiing  bollownCM  in  tbo  homoicoreD- 
dered  to  Uioae  who  bate  had  the  good 
lack  to  get  pocueaMon  of  oflidal  plaooa. 
Aireadj'  polittcal  anccesa  baa  altogether 
ocaaod  (o  Imply  greatnoai  of  charaotav ; 
the  maehinerT  of  parttaan  polttloa  maj 
give  prominence  to  a  war;  and  sklllftil 
inanag«r — tlie  irloky  mantKuvring  ol  n 
oonvention  may  fnmuh  u  Prorideni — 
but  not>ody  U  deceived  Into  auppoting 
that  diitinguialied  merit  U  thereby  dl»- 
doied,  or  tbat  genuine  groatnuM  baa 
met  with  the  honor  to  which  it  la  en- 
titled. Inoontcalobly,  there  are  no  auoh 
sbams  and  hnmbust  in  modem  society 
oa  luooectful  pclitiduo*.  Wo  do  not 
expect  them  to  be  men  of  solid  ocqulai- 
tlona,  to  hnvo  ma.itcr«d  the  knowledge 
that  la  neodfal  for  alale«mfn,  or  to  et> 
emplify  any  thing  liko  manllneiu  and  ia- 
dcpendcuce  of  cliaracter.  TheM  truila 
arv>  all  in  tbe  way  of  political  auccete. 
TmnapnraDRy  and  uprighUieM  of  mind 
are  not  wauled,  iiuinoerity  and  orook- 
cdncu  of  mind  are  indispensable  to  tbo 
political  manager.  Ue  riow.i  all  tfauiga 
with  reforenne  to  immediate  reeulta, 
and  bold*  any  expedient*  jaatiHublo 
that  will  enable  bim  to  win  in  partiaan 
conflict.  Tho  soliool  of  politic*,  in  abort, 
gives  ua  mcii  that  nro  nut  entitled  to 
pnblio  rr-Bpcct.  and  this  scandnlaut  fact 
ia  uuircraully  understood. 

But  are  we  to  regard  tliia  na  tho 
hopelaaa  finality  of  things  in  Ibu  po> 
litioal  aad  public  tphercl  There  are 
strong  reason*  for  taking  a  ilifTvront 
view  and  indulging  in  bctti-r  antloi|)a- 
tloni>.  Agencies  are  at  work  which 
will  fnrm  mon  of  moro  clcviitod  oliar^ 
Dctcr.  We  look  lo  the  vitcuiiun  of 
tolenco  and  the  deepenlnp:  of  aclvntlfio 
infliicncc*  to  iiivo  ua  minda  capable  of 
Improving  tho  exiating  atu.I«  of  tilings. 
It  is  impoarible  to  ororcntimiitc  the  good 
tbat  may  bo  hoped  from  tbl*  acientlflo 
Intluenoe,  as  It  bepomea  atrengthened 
and  organized  nod  brought    to    boar 
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Dpoa  pubdo  alTain^  becttua  tdeDoe  b 
allvglaiMW  to  truth,  wbilo  eurroiit  poti- 

^Uo«  b  little  eUo  tliAn  tiII<si*iM»  to  Ue*. 
Ho  IMD  «ip«<ls  tbM  ■  politicUn  will 
bo  boiMit,  or  onulid,  or  trotlifiil,  or 
nuke  k  IkiIiI  uiil  hoBonihlo  nntvol  ol 
prhMlplM:  nor  b  tbere  vay  pnailbl* 

I  -groDad  U>  Iiope  tbot  our  palitka  will 

),piirif]r  ItiMiisolvw  bj  uy  working  of 
Ui«r  Interaol  olomMta  (o  th«t  men  of 

t  probity,  high  ohnriicter,  and  rral  gml- 
noM  will  1<o  pot  is  tlio  po«itJOD»  of 
pow«r.  Tbe  reseiuirativo  Indaeoco,  if 
it  oomM  Ht  an,  iDdst  eooio  froco  otber 
■osroM,   and   wo  cxpoct   it   to   eoino 

'  •ooii«r  or  lat«r  f^otu  tbe  t-rent  idoto- 
noBt  uf  modora  Mlooce,  wlitcb  most 
bring  wttli  it  n  aow  tnininjc  in  tlio 
Intcltoetual  vlnnce.  It  i»  to  Uio  n«w 
GOiic«ptioKiB  and  oow  culltiro  of  »oi«iioe 
tbnt  BO  look  for  tlio  proilnctioB  of  men 
of  a  bigtiur  <]ttalily  for  pnblto  dm  to 
ni{d)te«  that  lower  qaaliiy  wbl«h  baa 
ce*»etl  to  cotnmanil  tho  admiration  of 
tnt«lllg«nt  ftnd  hooorablo-mindtd  peo- 
ple.   Onr  politic*  ii  to-dny  tbo  dcqiair 

.  of  our  mMt  MrncM  citimu,  and  wo 

^UB  Mft  no  ponlbto  «(capo  Afooi  tta  cor- 
ruption ttaU  it*  dcj^nulntiuD  but  b;  tho 
npplf  of  n«w  men  anitaaUxI  by  liigbvr 

:  Idoas,  quftUltod  b/  tufcrlor  iDtclll^acc, 
And  trninod  in  revcionco  for  trath,  and 
tb(M  mcB  are  to  be  produoMl  by  tho 
ttowl;  riponlni;  tnflit«nc«  of  kmoico.  as 
it  oomM  gndnall^  to  |>en'ndo  oar  cdn- 
ottioiml  FjBlcmii.  Of  raurw.iw  {TMt 
e1>«nge  of  this  kind  con  bo  roddenly 
pn)cipii«t«d ;  it  muat  b«  •  alow  growth, 
(o  wurk  cffcftnal  rcmlta;  bat  acicnoo 
ndrancM  wltb  Ita  work,  and  «Ir«s  ni 
Bom«  ground  of  Iwpo  oven  in  Um  most 
dlsconraging  of  all  Uto  ftcMi  of  bcmui 
flffort. 

JtDeCdTfOJt  WtTBOUT  DIUP  LAS' 
OOAOEB. 

0x1  would  tliink  tlint  the  advoeatra 
of  tho  daBiM,  n*  tho  ono  *iip(irior  •>-» 
tcm  for  tho  nnfoldlng  of  tho  human 
uind,  wonldhnro  long  ago  obatadlhffir 
oxcloidve  pnUialow  In  faeo  of  thoGHt 


Uuil  nch  omltitndw  (oil  wllk  )i.ai 
that  ao  RauT  RiooeMl  wUbo  i' 
not  fonnd  diflknit  to  erndo  i 
tboflnt  ob^cetian  that  |p^ 
of  deod-loRgnniro  eCudeau  etrne 
tng  witJi  tlieir  ctunics,  b»(i*a>«  ll 
tbot  tho;  nogloct  Ihoir  upportus-i 
gel  far  mure  good  ftum  tbUtocmtt* 
(he;  aro  ovor  nwnro  of.     Uui  h  b  irt 
*a  cujr  to  csnpe  die  ubJ;^-licc  to  lb 
n-ondtrri^l  wunh  of  dr/iiDCl  ipndii 
tho  oaltitAtion  of  ibe  human  fKiIiii 
with  nob  moltiplriDg  orideacoaiM 
baToofgisatlotcllectnaJpowM'aaqaMt 
bjr  ■  nmrtol  onltiratlon  Into  «  hki  M 
d«nd  langDatrcs    hare    nontr  tnloaL 
That  tliow  atndiM  bavedodinnt  in  m> 
tidMatloa.  nnd   are  tnit  npmi  On  * 
ftnwivc,  nnd  fitll  b*ck  npiin  Indin 
■ad  sutboritx  for  backing,  t*  ^t^  b^ 
oanaa  olJior  imtrunenU  of  eflMan  b 
ihaae  modem  tinMa  ara  not  oaly  a» 
peting  witli  tlMD  but  ara  beating  lk« 
orory where.      AocompnnTing  ibi  It- 
clino  of  Iho  doMlnt,  ihara  1i*  ariM 
an  ontaido  odoo&tion,  irregnbr  b  hn. 
Bi^idad  bf  inadtutlona,  aaU-tovW 
and  Hlf-«hBp«d.  whiob  ia  fiallofgnatl*- 
KntbiL    Tbe  p«*t  generation  has  thnai- 
cd  in  meD  who  bars  dtfaor  Cnwdtlilr 
bAck«  npon  th«  anivenltlea,  aftcrUriac 
then,  or  who  Imvo   ocror 
them,  bnt  wbo  tutvo  banutM  1> 
tbougbt  in  all  dopartnwau  ol 
nalaetintr.    The  DnfoftnnatocfnnRa 
wbo  hare  bean  vntioed  to  ooIl(C<,«d 
thero  loaded  down  witli  n  Inniaart 
d<*d  laagnagMharo found,  aawia- 
natnnl,  thai  the/  were  oicrwi 
In  theoompotHlTnraoaof 
and  left  bahind  bj  tboao  wh< 
^tloDsan  better  adapted  ia 
reqairementii  of  tba  aga.    CliarbK 
win  sent  to  t]io  nnli-arMtx.  nagbcM 
tbo  claanca,  and  mado  w)i«l  h«  eoM 
wit  of  It  (or  iha  promolioii  of  bit  nHa- 
ral  history  itndle«i  anil  !  ■•^•a- 

cor  rfifniwd   to  Iw  lim>l  42. 

Tot  tiiMO  aro  tlui  men  who  or*  cwdtai 
(ba  raind  of  tlie  age,  trbSe  for  tvMV 
;ean  wo  hnn  bvcn  allllrl«d  wttb  tb* 
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itxA  protMtatiotta  of  cUulcft]  ([ndn- 
^c»  (widi  (iiolr  incompnrablo  "nxMttal 
JpUoa  ">  tliit  Uiej  DoaU  not  <it«ii 
■Und  the  epocli-iMkiBK  booki  of 
I  grosl  Uiinkora. 
From  itiii  po'mi  ot  vieir,  lii«Eii(^teh 
vxporicnco  vilh  i-Iw^ckI  Rtodicsb  Mp»- 
oiallj  rich  ID  inalmction.  £ver;  poUto 
faSncDce  iu  tliftt  oU,  trJstocratM,  trndi- 
tloo-rldden  tonzSrj  h*t  favored  ttie  ai>- 
■MndoDRf  nod  th«  p«r|i«(*iily  of  d«ad 
Umgnaj^  la  nil  grade*  of  cdDooUon. 
iriuMTcr  b6ii«liU  oo«iM  b«  got  from 

t»m  lia'S  bocD  Uhsv  obUined  in 
oandins  mouuro.  'JJod«ra  knowl- 
go  lias  boon  Undend  a&d  roprmMd 
that  tli«  clnnricfl  might  haT«  free  ooorM 
and  mi'Jitputed  awav;  aud  jet,  as  ve 
have  b;  f>f*  obMrrad.Uio  in»t«n  worked 
oat  oaob  mtteralile  and  acaoddoiia  r«- 
volU  that  tb«  atat*  wait  ootnpalled  to 
look  Into  tba  aahjec^  and  do  what  it 
could  to  cxpoM  If  not  to  correcl  tlie 
abnaes.  The  OovomnMiit  report*  on 
tlw  eoodition  of  oduestioii  in  Ui«  uoi* 
reiatttes  and  great  pablio  acboob  re- 
vealed a  atatc  of  thing*  wbieh  will  bo 
ttie  wondtj-  of  all  fotare  aaiea.  Some 
twent;  jnartogo,  Prof.  W.  P.  Alkinian, 
of  Boaion,  printed  a  vntf  vnluablo  pain- 
pUeb  devoted  to  tbcao  Eogliah  edaco- 
ttooal  report*.  W•^  ttfnl  lo  mj  that 
It  la  now  out  of  print,  for  it  woold  be 
an  tnralnahio  ooDtributioa  to  the  dii- 
oatfioa  now  going  forwnrd  upon  tbls 
qwMtioii.  A*  ita  coatenla  will  be  nev 
to  tnaof,  we  reprint  aooie  passa^ce  11- 
luatratiog  the  extent  to  wliioh,  otoo  at 
tlint  time^  the  dasalcal  anivcrally  «du> 
caiioa  liad  been  pTactlea]l7  auperrcded 
b/  foTtna  uf  culiura  more  suited  to  the 
MCMBf  tioa  o!  the  tlmei : 

Thii  viev  [Ifaat  (Im  Eneti«Ii  UnirtmliM 
have  loat  th*  hold  tliey  once  had  on  lli»  tdu- 
eBtod  aiamat]  win  Ini  terrpborptcd  If  w«  pin- 
iidar  bow  muijr  of  llie  mod  inflBtntinl  mindi 
*f  (b*  vtUngy,  ia  luiwtaa,  filsntur*,  an,  uiii 
peOtiot.  hero  atbtr  bed  do  ooaneotioD  whnt- 
e*«r  with  Mti  ncivnrilMA.  or  art  ooikraauJI 
obUjpttia  tn  ibom  P>r  mj  0M>iie>]li«n  thaj 
may  ture  fud.  ti>  t>)litie<,  and  pMitinil 
Moveci/,  we  mijjit   ntaat,  imoob^  ethara, 


RomiUj,  Benllian,  Kkanlo,  Stinlit,  Cstdea, 
BtinttUUL  TbtiaictxheROvtmnentef  Bnc- 
leod  n  menopoliatd  by  the  ariilenrag',  Um 
pobtieU  Uiouijlil  which  ga'Htm  her  sMern- 
em  cooiM  dallj  mora  taA  mare  IVeai  (be 
ptof la.  '  Tlu  Bit  of  "  DiMdnnaed  "  ■>»  of 
*«i«nee— ifl  mij  be  allowed  ibeebntditr  of 
foeii  a  plira**— i*  t$x  loiiK«ri  ■•,  *&er  what 
tuia  been  uid,  miicht  rouoneklj  be  exptoled, 
thsn  any  t>i*  iicivonltlot  esn  ihow — Otrf, 
WulluiAii,  Dktian,  ¥tnd»j,  Whcauiooe,  De 
la  I5i)»lii>,  MuirJiiion,  UiDd,  (iooLli,  Ittnnj, 
riaylhir.  <!iirx><ator— it  oAntA  Iw  iiideflulltly 
CTtrndi^iI ;  mill  a*  iliall  And  that  the  niait 
omintni  of  h*r  ooJIcgo-ediieaied  man  of 
■dtitoe  ara  the  foKOMM  In  tloDeanctiiit  bor 
iinlrtnitf  tjatctu.  Of  oonlM,  ell  her  fgen 
RiicliiMri,  invtnion,  and  buiUeta,  are  nj)- 
edwMMd  inai— Wett,  TcUbnl,  Smoden,  Bn- 
ale,  Bri&dley,  the  Bnincli^  the  fitopbontenBi 
Kir  Jdwpb  E*uton— it  U  wiib  Ibue  nanm 
that  thai  vd  bat  nierloua  volunis^ "  The  1*111^ 
•ujt  ef  KnowUdge  aider  Uiaiculli**,"  ia 
Stioi.  HuTfrcaiaitlatBBreall  "uDDdueeod" 
nWD— PlexoiaD  aod  Glb»ti,  Luidaecr,  Tur- 
acT.  aod  8tAii£tU.  Kcinble  and  Ifainvtdy, 
uid  ell  tlw  rem.  And,  when  wo  tarn  10  liter- 
Mare  Ketif,  the  pealett  EngUib  blrtorioal 
work  of  Ibb  generatien— *  werk  od  ehusle 
hialory,  too — wea  wrltua  hy  an  "  unedu- 
eeiad"  London  beakar.  The  inateM,  I 
mlglil  ebsoit  mj  tba  only,  Enirllah  *U«n^  ea 
a  phlloaapliy  of  htelorr,  a  weik  wlueb.  with 
ill  111  cnuii  uid  pemlAxon— and  I  ulintl  Qr<i 
deny  tliit  they  an  many  and  tfreel— i>  'till 
one  wtdeh  can  not  bo  matdicd  ^'any  aloidlar 
aoademlo  peribtfoence,  waa  tho  work  of  tba 
"uQcdncstod"  aoa  of  ■  Lornlon  marehant. 
lleraovotiit*— Dlckina,  Tliockcray,  Jerrold, 
MarryDt— wms  thoo  all  qiurtcn  aave  tbo 
banks  kI  tbo  Cnm  and  tbo  liU ;  not  to  acn- 
tion  ae  nuny  ef  that  e«a  whleh  U  ntcludoil 
eltoiiptbBTArein  tbetraaerMibordna,  Bulirnr 
ia,  bidetd,  a  Cambridge  man,  but  I  think 
Cembrldffo  will  be  tlonr  to  put  forward  that 
protVDiiotia  eharluton  lu  nn  cumplo  of  tlic 
fhiilaof  herdawical  training.  Kvon  of  hor 
IKiatf,  ctittea,  and  sauyiita.  whnt  a  loaiT  li*l 
aieamonKlbe  wholly  "unHlucuifd."  01  must 
lie  duaad  atooni;  iIiom  tvho  (ivrivcd  do  bcna- 
flt  (^^m  tbi-ir  slay  at  a  oniwnrity,  mve  that 
(iiruioiihtclly  KTol)  oaa  which  oomM  from 
mere  nadono*  at  a  place  of  learning  I  The 
nunCB  at  onw  uonu  of  Crabbe,  Bo|{tra, 
I.uDb,  Hoore,  UonC^comMy,  Uunt,  Oiftird, 
Hoxlitt.  Hood.  Who  would  hwtal*  to  aay 
wbpr*  Scott'g  real  ednealios  lay  I  Wke  boe 
critkitcd  tlin  edwsalien  eif  OxJbid  ao  wittily 
u  Sydney  SmMi.  or  ao  grimly  a*  Carlylel 
Werdawmtk  and  Cokaldge,  in  tbair  abort 


s6o 


THE  POPULAR   SCIENCE  MOXTWLT, 


•to;  ■(  tli*  iinivvrKtr,  owwl  liUU  «r  notblHf 
ta  lb(  aUdir*  oT  U»  piKio.  SnutlMy  mj*  b« 
oaljr  Iwtatd  l«  mem  tbw*  ladly ;  lijroii 
wu  niJDtd  IhctQ ;  and  Ui«  bMuUful  («iihu 
of  SbiU>r  (wBsil  Ihon,  SniMKl  o(  tha  belp 
Md  fUlilaiiM  li  M  unc^  nmrlnt.  onl;  cruel 
md  lg«MDnlaloui  abUM.  Kmb.  •ohm  of 
whota  ojg^litu  pocnt  breatlu  iL*  ivtj  lylrit 
of  claMloJ  utdqulty,  «u  •  fUtilc-kMp*r*( 
too,  (od  nenr  nudltd  U  puMle  kIumI  or 
ualtwiritf .  EnglMid'*  tatliuml  iutimm  and 
pbydsluu  IT*  not  ualvtnitj  inon ;  uid  wlul 
U  It  tlud  \a  Ifau  ooaDt'7  k«op*  tbaolcg;  m 
br  boUod  all  other  Klfmm,  liut  tbc  fart 
Uut  tfaa  clet0  an  llu  only  probaalon  irho 
on  tomftllti  to  (ulijMt  their  aindi  to  lli* 
All!  "  dontaitatUlDg  "  pova  of  Uxford  trats- 
iai; !  Vhat  powv  loa«  poUat  eoujd  pi«dao* 
the  Ugottr  of  ra  KngUiUi  Hich-Ctinrcli 
liiihop  I  1  am  not  IbtBMAil  of  tha  tmiiunt 
lumea  that  may  ba  produced  on  tho  otiutr 
■ido ;  but,  cTcn  in  t«fard  10  thCM,  tlta  qoM- 
tloo  mun  »)«Byi  beailiod.  Bow  Ikrvaathatr 
wnhwM  duo  to  tboir  odocailon  I  Tka  raal 
ntatlen  In  which  the  EnglUh  dchoola  and 
■minnlllw  Maud  to  hw  ptaiait  luiiiiU,  •••>n 
In  the  pMt.  and  tho  ahara  which  niiii<tr*Ity 
Mthlng  nalljr  had  I*  tnlDlng  tbcm,  U  • 
inUam  that  (till  ocedi  ctucidallon.  ■*  W* 
ara  not  nurv,"  siyi  ths  prntot  I<ard  Brvoicb- 
am,  wriiiajt  in  IHSn, "  wlitihar  tli«  rmolt  of 
the  iuTMliBMion  wuiild  bo  >a  laranilila  ■* 
U  coDiiuonly  Mipjiowd  («  QifonJ  niid  Cam- 
l>rtdj[<.  Aud  of  ibit  wt  on  turt,  that  msny 
pcnciw,  wlin,  linco  tli«y  liavo  ri<M  in  tmi- 
nanoa,  ax*  psrpstDally  cltad  aa  raooft  of  Ihs 
baaaOcBol  londvncy  of  Knsii»h  oduoalion, 
war*  at  o»ll«c<i  Do>'«r  montioMd  but  aa  idlo, 
IKT«laMm«in,fai]dof  douiltoTT  raadina.iod 
luvllEMit  of  tlie  atudiw  of  tb*  plain.  It 
nauld  la  Indsliaata  tonamo  tbaUvisu;  but 
WB  majr  «*nitii«  (a  apHlf  mnra  paninilarly 
of  tha  ^Uad.  Ii  it  truly  cuHoiu  lo  obatr** 
Iho  ua  that  I*  mudt,  in  *aoh  diaouaaiotu,  of 
Damoa  which  wc  aeknovlodja  to  ba  f  lorioua, 
but  In  which  tba  oolloi|o*  hava  no  raaaen  to 
gtorj — tlint  of  Rioali,  aho  nprobalatl  th«4r 
fundamental  oanililiitlan ;  of  [>ry<l*a,  who 
alijBNd  bU  Alma  Kaiar,  and  r««T«Uod  that 
ha  had  pwad  hl»  youth  undfi  bar  can;  cf 
Iyx>k«,  icho  waa  omiurrid  and  ezptflad;  «f 
MJilcin,  whoto  prrten  Ta*  outnmed  al  eat 
iiulvonlty.  uid  n^lioat  work*  were  oonmiltad 
to  die  fluiin  at  tho  «dior. 

It  may,  perlupi.  b«  MTafl  that  iniay  of 
Uio  "uQpdomtcd  "  men  »liom  1  hnva  liion 
anumaraUn^  woold  haw  been  Ih*  boUcr  Ibr 
s  aoiTaniqr  tnining.  For  a  trw  BniTanity 
tratninc.  bo  daiiU  they  would— «(m  tlua 
vould  ban  a»T«lopcd  aU  tLctr  power*  bar- 


m<mi«a»lj,  alill*  il  gar*  fkiU  (ilar  U  te 
•pMial  caoliH.  With  Uio  ■dvocMtat/Bd 
a  traiainit,  I  bava  batv  no  Maorannr;! 
■ill  aran  (tacil  Uol  naoij  of 
In  ipbo  of  Unlr  Kanlaa,  bab^  tb 
wUebaro  vast  to  naark  tlw 
maa.  Bat  would  St  h>Ta  bocn  batlar  li*  Mt 
Bueklo  bin  III  1[  tf,  by  a  biof  cuuim  of  1^ 
*enw-nt*ca,  t^  att«np(  had  boin  aaAtk 
flacl«raail  poliih  Un  down  to  Um  rtpM* 
(taadatd  of  Oxford  nuJloorityt  Ur.  Ba*b 
at  kaat  Mimulataa  ib  U>  think ;  out  ■•  mrt 
be  aaid If  Oxfi3(d  biakop* I  Tbcni*a]V 
•acc  Id  a  rMaalty  publUbod  book  of  tank 
in  Rnula.  hj  rrofotaor  PImjJ  S»jth,  U« 
Aatmnonur-BofaKbrSoDtLuid,  wbkh  bwi 
on  tUi  <)OBrika  nod  raoonl*  a  loembMiV 
{iriilaf  oeodarion.  l)awttUii«  a  oaa«m» 
tion  ho  had  w^ili  that  »i»iit.-M  usn^mm, 
Stnvo,  aa  to  tha  nauila  of  tfatto  tiptri^ 
In  uniTartit;  tBuhin^  botk  agnod  thtt  ■ 
nan;  polnU  futtta*  inquiry  mm  fnad) 
noadod;  bulPnAMor  8lTuraaaMilai**li 
oonelHlon  had  Wn  dtawn  btdqolMMt 
tg'  M  many  dl&miilj  "'"-ii"-!— — '  ■« 
In  tba  Knadnn  and  OanDaa-Bailk  fwrtwa^ 
&«ID  tb«  guural  laafrnaluiia  wbMi  tMi 
KOoUeetlonf  cave  them.  Iba*  thwe  <«aUh 
little  dovbt  of  In  lODiaiainK  uadi  M^ 

tiWb,  too,  of  *  atanling  chajnrtir;  li(,M 
)«y>  at  tAtei  itmfftar  at  tki  tmiUfi,  md 
tKo*i  vli»  anfr^  fn  tk*  allfm  Jimjt'^** 
lit  mvrU."  1  am  not  wia  thai  ■  ttak 
oonelurion  wonld  not  fiilluv  t^oai  ■  Hsihi 
bittatlgaliaa  Into  our  owii,  u  <»II  ■*  ill* 
KnglUb  and  OcnavD  academical  liiMccy,  mi 
that  It  would  Mt  be  Ibwad  iliai  tia  own  vial 
DHful  nnd  nieteariU  Ib  aftar-Iifk  >•«•  v* 
tbcea  who  t«l  phoed  tlMnutln*  bmi  Mr 
imder  (fco  fatlnctice  of  oaI)f«*  tniuiai.  t 
bton  MinndMed  to  eionlsai  liy  tain  bif«  i^ 
eollqp  tvwnda,  bat  thoeo  who  bad  baa  not 
■uwiflj  In  oeafiiif  ita  RAmwiDZ  iafilHU. 
wfaUa,  «a  tb*  etfai?  hOBd,  they  had  al«  la- 
<*(>ed  Um  MUl  r<Mar  daacm  of  iilhnw  «d 
dlMdjpaUon  In  the  formatlvD  pnM  nf  Oat 
hUt««7— SCB  wbo  had  cul  IVom  llMm  tt> 
tmnmeli  of  pedMitiy,  antl  wtib  iadtpntel 
«Mrsy  mariiedaH  thcii  am 


Vt  poUbili  tbo  first  ot  n  atrlM  nt 
wtioica  iMt  aoms  ot  Uin  politlni  tond- 
«iicJM  of  Ui«  tioiM,  by  Uerbcrl  Sptn- 
oer.  Tbe  prc*cat  pnpor,  Uioiifti  trwi- 
log  of  iiflkir*  In  Eoglaod,  and  tbor«- 
ronrallofEiigtidi  tUiMnttii4ii,«{IIW 
foand  to  haro  ■  Iworins  npw  tttjvrt 
quwUou  Lt  tlili  oou])tT7,  «nd  U  (a- 
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▼olv*,  iadood,  Mme  ol  the  moat  rftilics) 
prableou  of  poimlar  gov«niaient.  W« 
bsv«  bwa  told  tbM  I  he  prico  of  liborly 
ia  «tcniil  rigilnnoe,  atiil  lltu  iniih  U 
far  more  pr^goant  tliRB  la  gsMrailr 
snjtpmed.  lint  ve  require  to  l««ja  a 
MUt  mora  eleraenlarr  Inson,  that  b, 
wliBt  lIlMrtj  i».  Our  oooniioi)  notion 
of  aUverj  has  conte  to  tm  burrow  iti>lil 
at  aDctioo,  ahA  tmr  notion  of  libM't^  li.i« 
aom«  to  be  tha  |irivil«{^  of  touomotivn 
and  of  voling.  A  piio|>lo  Kith  tnicti  no- 
tloM  of  tlic  iiutij«ct  will  tunll/  be  ytrj 
visUaat  In  paying  tlia  priooof  Uburly 
bj  ■trcnnoial/  roittiiii;  nil  en<<riMioh- 
moBta  npoo  IttdlrUaal  riglitj.  Tbvr»- 
for*.  «var]r  diwaMiao  wlitch  tnakoi  ilio 
snbjwi  ejuarer,  anil  calls  ftlt«QtiiMi  (o 
comiUarationf  which  srv  apt  to  be  goo- 
cf allj  orerlookad  and  fbrf utt«n,  ti  im- 
portant 1  and  Dowhare  (s  It  more  Impor- 
tant to  gonrd  agaiiut  tbo  !n()iircr«n<«  of 
dllteDs  and  the  GilUi>i<a  bj  whteb  tiioy 
■ra  lubktl  on  tha  mbjoct  of  liborij 
tlina  wlwn  goT«niBi<.'3t  ia  pupaiarly 
adininirtarod.  Mr.  Spcneor'n  futaro  pa- 
pen  will  probaUjr  bear  miu^li  nore  di- 
rectly upon  Amarioan  poliiicnl  prob- 
lanu  tbno  tho  prcaenL 

LITERARY  NOTICES. 

WoBLo-Lm;  oa,  OwrtatnT*  Gtntonr. 

I)y  Au(iu(Hta  WiNOinu.  LL.  D..  I'ra- 

feaMr  of  G«oto«  ami  PalannloloK;  in 

ii     Iba  tfnlivntrf  of  Hictiiaa.     CtiS»B<>: 

Hfl.  a  (JiiSP  *  (>>■     t>  MS:    IMw, 

*  la  tbh  ranpaci  tKitaxDpivbniiircbouk 
PiaftWorWiacbtl)  hu  mwAt  %  coaiributlon 
10  witKa  diftt  wu  grutlr  ncnlcd,  und  ho 
ha*  pcrfornwd  hi>  tatk  in  ■  mnnncr  thai 
atU  eonip«n«  wiih  the  pandour  of  tbo  walb- 
ya.  A  caitfiiUy  prepared  book,  rcpownt- 
taft  >h«  pitami  Mai«  of  liDow1«ilge  on  "  the 
pww'im  of  aorUfonnation,  «OTld.sroirth, 
tail  «o^l'I^KalkDn^"  ha*  boca  ud^nttf 
Madcd  for  anm*  pan.  Thvn  ii,  bo  doubt, 
miMh  aballoa  «k«plkiam  in  many  mlmli  rr- 
pfdlag  thermlidflyerf  iDquiri«i  In  thU  Ocld, 
atdck  has  been  rtlticaied  to  ibc  iplure  oX 
•ChMile  ronuDn  and  faadfol  ({vralailfln. 
J«  Mher  ami  woll-inMnKlcd  mindi  bare 


not  thued  ia  thii  fcoliii^.  Our  knosled^ 
niKcniDg  lh«  Eeniait  of  world*  i^  of 
couMo,  jrot  verjr  buompttte,  knd  there  it 
neewcariljr  miioh  of  thu  dirtrgtno*  of  oj>iii> 
iOD  in  itlalion  to  It  abkh  *hrara  b«longi  to 
Ibe  lUge  ot  aoliro  •drtndoi;  knqnir?.  Bat 
there  ii  altaady  a  great  bod;  ot  M*ur«d  lad 
(onnnlated  knoaledgo  bating  ugion  the 
problmi  of  the  ([cnab  of  aotldii  whlnh  t« 
not  la  b<>  galniolit,  nod  tlicro  hai  been  tliu 
Kcadlly  )ai3«ailnE  ncccsciir  that  tliU  knovl- 
cdgo  iihaidd  be  collated,  oad  orgBiiUol  Into 
dcfinlto  KJcatlfic  fotiD.  But  a  loincwhat 
tpccial  picpiraiioo  km  rcqidnd  to  do  odj. 
thing  like  toltrable  juKioe  to  Ibia  work. 
Tbv  fiKtore  ot  the  diiouwian  are  of  the 
largcat  inport.  Celealial  Euxhaaitw  bai 
long  bees  the  fiindanicDlal  etemant  of  tbc 
rewardi,  >nd  althin  roount  ^rcara  oeli-Mial 
chomiMij  has  ooaie  forward  m  of  equal  Im- 
poTlanoe.  KebuUr  cunnogonjp  and  nvbular 
OTolulion  ore  now  utabliahed  oooaijitioiu 
ol  Bcknotv  and.  ia  wotkinf;  Ibom  out,  the 
idenoM  of  geDtO);]r  and  anlronuiaj  are  of 
equal  ligolSnDcc  and  Application.  rrDfcw- 
or  WinchoU  retcn  id  bia  tank  a%  ta  iltcmpt 
at  "  lajicg  the  touQdiLtioni  of  a  acieneo 
wbldi,  trom  one  point  ot  tlcw,  tnaj  bo 
•tjled  the  Riwlogf  of  the  itan,  and,  from 
aaothcT,  the  wltonotny  ot  tbc  tarth.  tt  la 
tbo  aoJCDoe  ot  eompantUro  moolcgj.  It  t* 
utrogmlosf."  Jn  rrmril  tu  the  pr«MB( 
poailioD  ol  the  nebular  viov,  ihe  aiithor  ra- 
marka :  "  Nor  ean  It  be  oorrvdlj  Mid  that 
tbo  pmcral  thmrymnalniitilMn  ihealalai 
of  nn  b<n>othni(.  In  ctirlain  polnti  ot  de- 
tail opinion  may  (till  remain  dirldcd  ;  but, 
■hvn  an  hTpochesii  boa  atood  theacnitinyof 
tlinw  gGOcralioni,  and  ha>  berome  all  but 
onaninjounl)'  acivptni,  by  tb»o  prrpured  to 
tonn  url^itial  opinions,  as  ihc  ml  Mpm- 
nion  ot  a  mcllioil  ia  nalarc,  lurolj-.  Ibm,  tbo 
limK  hn«  pSMt^  nben  anj  pfTwm  can  ad< 
raiila^tvuuily  illuftrnie  hU  learning  and  aa> 
l  gacnty  by  cuniiniiing  lo  reproach  the  eon> 
ci'plioii  u  '  a  mere  hypothcoi*.*  It  any 
'iiiorv  liTpolbnda'  ei«r  atrengthmdl  into 
tlin  oonditiun  nt  a  acient'fic  dootrin^,  a*- 
niirrilly  ne  find  in  the  identifio  worid  to- 
day ibo  KVncral  t«itur««  of  a  oouad  ofbnlar 
doctrino." 

FraftMor  Winchviri  geolagloa)  ftndtoi^ 
tnng  Mrrifd  on  in  oin'icction  with  the  co*- 
Biicol  problems  whi^htbcyinvolTG,  bait  "oU 


s«» 


THE  POPULAR   SCIENCE  MONTHZT. 


'ptapand  bli>  (or  the  bim)  ia*anigMm 
vUA  k«  M  Is  lb*  rriteg  of  Uw  praMM 
t|  bai  iki  proMwa*  o(  ihe  ncboUr 
itnattMb  Ih««  Ii»(  «ceapM  •  iMft 
«r  nicDitoD  whh  hix^  and  bwD 
mde  ■  vobjKt  at  Ui  otilap  boutw.  •• 
dwt  be  tea  M4*U*|nfaU  to  naMarU* 
I  miooa  qwdal  qaattloa*  that  ba*<i  rtoanllj 
«a«M  lanud  l«  ceanscUoa  with  lUi  a>N 
Jae>>  W«  Imov  of  do  ethn  work  In  alilch 
iba  raate  oib  tad  a  hO,  eocuoMod,  aiwl 
I  igaiaMMla  pwwiatltii  of  the  ttnlu  at 
SBiHleBl  rtiwarrti  tbat  «ill  eonipAre  with 
1  a«  an  eaptcUHr  glad  to  *m  thai 

•  Iba  pahMrtwa  ba>«  pat  M  at  a  Naaonabla 

H*  aafckwt  aeeoimicf  the  rnwanii  erf 
Ab baak «Bo be «ffera4 liilba  »fm»M  ow 
■eaand^bid  vagb««n  lapCTfeet  eaUlae 
!  af  Iha  naiM  (nuna  o(  iba  exiMMtilMi. 

Tbe  book  b  (SThlcd  fauo  fonr  part*,  ot 
«hi<b  Pan  I,ailIlM  "WorUStDff.-ttnU 
•f  lh«  pcoMM  by  vUeb  iba  eDDMlIncni 
pnMca  of  vOfUi  btPBWW  aggngalcd  Into 
aplwinwhl  laiiWH.  IW  Meteoric  matter 
•Web  i>  MHUtaMlj  UBng  apoa  Ibc  caith 
la  mMttmt  imrjing  tnm  dnM^iwdclM  to 
■KlnirilBi  oT  aerenl  toaa  vatg^t,  the  lo- 
«anl  Rcbt,  wbkb  palMbwptoatsdr  ■h««« 
to  ba  rrtactad  imngbi,  cooMtt,  ■kick  ar« 
•o*  known  to  be  aimplj  cwafb»nMtiwu  of 
tw'nal  doal,  Ibe  HtiR*  «f  SaMn,  avl  the 
bnanlnble  ncbulv,  all  fn  to  it»«  ikati « 
aaiBiMt  ef  uatMv  loA  a*  our  Mrtb  ia 
I  o(,  ia»t  aibi  dUhtaed  in  fpa«a.  "All 
Iba  Haaiag  bodtaa  a4  oar  arnaaa  anitt  be 
MBliBaally  pailed  b;  theM  namica]  alomi; 
aMd  Ibe  iM"WiH  n*">t  ^  I^mc  mliiMoaa 
■anal,  b  Aowaada  «r  nOUnM  of  jean, 
kSM  (btb  molSoni.  SonMuks  the  iao> 
tkaaaf  Ae  roaoucal  atoms  to  bare  a«  pre. 

•  viObg  dbtciicai,  it  b  ctMcU  thai  tba  mo- 
thM  of  Ihe  phnela.  aauDUaa,  and  «o(Bri« 
«>f  oar  tftbm  woald  oaoae  Ibttn  la  m«ot 
•Bor*  el  Oeae  alocaa  than  tba  UUl  lunnbM 
«Mdi  ODoU  eteitakie  tbtaa.  Th«  remll 
wald,  tli«i«fcin,  be  a  nabunce  to  tba 
tBOraaaaai  «t  ik«ee  bodfca,  aai  Ibe  riTtct  of 
Uib  *aaU  ba  an  aeotl««Mb«  «t  tbdr  aw- 
tbaa  ami  a  tborWabR  ed  \hm  pcrkdi.  I 
*«Uw«  ib«  ofinioB  ibat  ibb  cani*  b  a 
■MaaiScbM  nrfataiM*  tban  Iba  aopfAHd 
aikanal  ■lednin.'*  Tbcaa  BMlarial  iwnlctca 
an  dnan  bramtnal  attiwdoo  bla  etooim. 


and  aDjcaatnU  altmcUni  lom,  ■ 
or  pban,  would  *ha  txaac  tboa 
galo,  b;  dctfaotiag  Ifadr  nocboa 
(f^g  Bnea.  B«t,  ia  tbc  piwra^ifw' 
or  iD«tv  aitraMfre  oentcn^aa  la  Ih* 
eooaUniioA  of  ibe  ooaaDoa,  U  b 
Uiat  anj  maaa  abkll  IkQ  diivettf 
cntar  at  aUnotion  ]  bci>c«  nwf  b^ 
VDsM  loni]  u  circnUtc  atioM  enr;  ita 
bodj.  Bm  ibc  rcnaltlne  inoranuMi  nrf 
ba  lo  laSailalj  cootplei  aa  to  twl|M« 
coantbu  oolUaiooa  of  iinidn  anil  mt^ 
Eacb  f:toup  or  amrw  nbkb  niarfaErlW* 
will  bar*  a  progrniaivo  untioa  abwipA 
bariog  Iba  aaaenlial  characia*  of  la  oH 
aivuad  aome  domltHuit  cantor  of  mnoM. 
If  an<r  ooodlUoN  of  InUtplaMiair  na« 
exiaia  in  apaea,  iu  ralcUnoa  wtmU  iM) 
Iba  araaHcr  panMea  lu  bll  bebb^  aal* 
whola  tmriB  to  aaamac  an  rlmpmb* 
Khapc  Tk*  alliMctiofu  tbal  coBln)  lb* 
EDoUoiw  «ouU  b«  frvblr ;  ■osMlBe*  lb 
controUIng  one  aould  be  oalf  ibal  of  »■ 
other ooanilcal awaru.  Modof  Ibcwfai^ 
of  ea<mfcal  Ami  ««uM  aimpl;  ioai  paitri 
In  apaca,  ^rawing  hj  aonction  of  partite 
and  oocBdoaallTCoaleaci^wiili  other  diA 
nniJI  an  aggrecpihio  la  foraaad  biga  sm^ 
to  bo  callrd  a  ncbab.  Frean  tbwa  larff 
Bttntdlooa  and  AiUitMina  ibe  atbab  aatf 
haTD  acqnlml  a  rolar;  nutb*.  it  aaaU 
aaaBmothatormof  an  oblate  tfihtnaltal 
aa  tho  tkiodJIka  uaaa  oooled,  lb*  vm^ 
quuu  ooauacdoa  wonld  iaonaa  ibt  nn' 
of  rotalioa,  tmlil  an  <^iiaiorbl  ib^  ^ 
pankbagaiaMlaecntrUu^  tmintim'^ 
to  tho  etaiUlpotal.  Fonhar  toouMte 
nonld  cauae  the  mafai  bodj  of  Iha  rii«>*' 
U>  ahriak  v*j  from  ibia  itsg,  irkkb  nidi 
then  rotate  independcntlr.  W*  mlgLi  mt- 
pooa  Aat  anwtaiira  alendar  rir^bU*^ 
baoome  detached  mitD  th«  aibaM  nanaai 
c«aiTa1«l  into  an  imtrniit,nj^<n^,\it.^.  ■  Ak, 
for  tlic  attnclwa  of  the  rin^  SnN  Mianad 
would  b«  added  to  the  etaitrifn^  lattit 
the  circlet  of  parlitba  naaaaal  U,  mt  a«- 
Bat  «my  iweoawlre  »ddiltan  to  Iba 
taaaa  bicraaata  tu  dbuato  (rem 
ifaiglei  of  raiiid**,  and  npan  tkia  ha 
Mice,  Ibongh  litr^ailng  wUb  tbo  (rovlk  ^ 
Ihe  ring.  diminiAet  ai  tbe  aqaanafib 
dlitann  inrrraarn.  Aa  a  reauli,  ■'  a*  bm» 
br  mu*  of  rttatlTrty  naaaUMbb  an*al 
■ould  aaparatc  aod  a  aaeiitar  iBlarral  •wl' 
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inUrriAf  b«I«(*  lh»  Mpualion  of  mother 
Humlw  aun,"  N«m  of  tliM*  fngft  OMild 
Iniig  itMsin  of  uBirorm  tbklncn.  Each 
wimIiI  UtmiuM  tn  tooia  part,  anil  Snally 
nipi>ii«,  roolTliis  UkU  Inio  ■  tnu*  thu 
woutil  piwdu  m  r«4ar7  aM(la«,ii«diMeii<in 
of  wlikh  *a«ld  be  d«tormlncd  bj'  Oie  rd»- 
ifcin  of  tha  Ttloclilo  of  Lho  outer  and  imicr 
■onca  o(  th«  rloK- 

PuY  tl,  "  PloatUtlog]',"  OMiipiM  about 
the  TolmBC  In  the  lint  chiipMr  of  li, 
obiwreJ  pbcnomeok  of  the  *alar  iff*- 
»mi  ara  «umenl<d  whicli  acconl  aiib  tho 
nM[iiimnniM  of  tin  Mbular  Uinciry,  uxl  olr- 
Jeetiorni  lo  ih«  ib*on  ■m'  aaiwtncL  For 
the  retn^nd*  moUon*  of  llw  Mtdlitw  d 
Unau*  tad  N'fptnna  our  auibor  sdTuioMi 
HTCnil  Mplanailoiu:  1.  [I  Umlircly  con- 
oeiiabla  thai  both  tfao  Unwten  and  Nnptu- 
■lui  KJ*lim*  dtoold  baire  mffcnd  ■  tilling 
tlinvf  b  noM  than  ■  ri;;ht  an^  br  iho  lO' 
Ihbm  of  Mine  poirerf  sllf  attnclJng  bod; 
poriBg  (n  tbo  ndgbborhood.  4.  T)m  om> 
Imi  wi  ■  of  iiro  or  taort  aphtroidi  maj  hats 
Ulwd  iIm  ub  of  tho  ree^ltant  plunM,  and 
H*  vholB  ^ikta  of  utdlitoi  would  be  tor- 
reapoodli^f  llltad.  3.  Certain  relallaiit 
a(  daiultj,  diwanor  from  the  tuiMT  of  tl>e 
Mbuloaa  naai,  bmadth  of  ring,  and  r(> 
leriir  mi^A  tauH  mlrof^o  moiian  in  tho 
Hrtlar  KaiM  of  Ibo  erolution  of  a  nebula 
of  a  c«n^ii  magnilude.  Tho  ncil  cbnpltr 
dcwrfbo  tlte  paua^  of  a  f^tom  |)lan«t 
lo  Aa  nwUai  phwe,  tho  aeiidlBoiUoD  of  ita 
corn  (ran  preaniiq  «f  Iba  aapariiuiambont 
portion*,  tlie  inoututiuii  of  iu  aurfan,  and 
Uw  truwfdrnwtioM  «t  Uii«  cnaL  A  lar^ 
tBHnfiw"  OM  iilaaetH7  hlMory  iatjicribed  to 
Hdnl  action,  >  tU»  being  dctintil  an  "  lh« 
preJattEKoaa  of  •  bodj  ro*ultinj[  tmm  tiw 
MUMtka  of  Slintbor  body."      Coinioi;   to 

■ana  (fivtial  ooDiUantlona  of  iliv>  idmif (arf 
bodlei  in  Ibe  Mlar  i^slam,  Prof«««or  Wis- 
(hull  Bientiooa  Lhr«e  tndfproilml  oonwinb 
Uo  <snw*  for  Iho  molten  condition  in  wblck 
•  part  of  the  rarUa'*  tiuhaUniv  ('vtdvDtl;r  in : 
"nero  ina!>  be  ■  tati«  too  ili>«p  fur  aolMlfl- 
e«lia«  b;  c«oIlii^  and  too  «b>1lnir  tor  aalidi- 
naaih'ii  1)7  praaiw*.  .  ,  .  In  iba  nut  ptoea, 
«e  mar  «>rpo«  that  «i  all  drplb*  bnwalh 
(lie  aafaoa  ih*  prtwun-  !•  luch  that  (ha 
hriU-fialat  la  h%hrr  than  Ih*  actoal  bw 
pmal(in>,  w  thai  a  «laU!  of  «aliiHrf  axlaia. 
.   .  .  We  OUT  maeelTe  iliat  beat  aad  lh> 


■lom  rrsult  from  aomo  madianieal  cnuhiiig 
prcBiurc."  In  regard  to  thia  l«al  Ihrorf  te 
uj-i,  further :  "liul  icauMofcnisiiin^prM*- 
uiv  "hicb  Kcmi  to  mu  taor«  adaquato  than 
tceuliu  cooUng  la  nogganod  b;  t?Jr  W  Hljun 
ThomMii'*  and  Ardidoacon  Pratt's,  and, 
wonuy  aiU,Fra(a«»ar<i,  II.  Danrin'isdtso- 
oMitmiioaa  of  tidal  affMia  la  a  pMie  aa 
rtglil  aa  iiaal  or  t\tm.  Ha;  not  the  lUal 
dcformatlMU  of  llio  aartb**  ornU  be  the 
taant  «f  tha  Inwrnal  beat  wMdi  maoifMta 
ItaaU  bt  •nIdllyT  Tho  >bola  ralna  of  th« 
Umu  tidal  oadllatlon  In  a  yielding  flobo 
(fcould  bo  abont  fifiy-dgbt  Incbu.  la  a 
globe  an  ri^d  Bi  plui  It  ihould,  thcrofor*, 
be  about  m  inchca,  and.  In  onu  aa  ttg^il  aa 
Mccl,  1S-S3  inehn.  The  <rliolo  Itdal  naidl. 
l«tlea  tinder  the  joint  mailouun  InflDanee 
of  tfao  aiin  and  moon  la  a  perfeetly  yielding 
|ilabc  would  be  Bl>aul  hVi  Inobn.  Tlie 
nmotnii  in  n  glolie  of  rIui  would,  tborvfoi*^ 
Ik-,  when  at  a  maitntuni,  4!I*T2  Inchra,  aoi). 
In  a  globe  of  atcrl,  UT'txi  InoheL  SbouU 
llw  tcm^rlal  globe  yield  to  tho  oiMnt  »f 
any  one  of  llir*n  atnountii,  Iho  cniahing 
rItcRi  oxpatlaooed  by  tlie  auperlor  mtica 
of  the  orou  would  not  b«  ualformly  dinrjiK 
mod,  ainre  Tartatlooii  tn  (Irnolorc  aud  hard- 
noiB  anil  ■iirfiuie  (flnli^raliDn  ««otd  pra- 
lerro  crrlaln  poninnn  fmni  any  ehaii|t«>  and 
the  whole  amount  of  the  iateratitiaJ  dls- 
plaoementi  w>3uld  bo  aceiiBotated  In  the  re- 
maining ponlona.  It  doaa  not  aenn  at  all 
Improbablo  that  the  tram  formal  ion  of  tuch 
enormous  meelttniisl  tiircn  into  lint  ahould 
nifflco  to  bring  (o  a  RtntK  of  farinn  valunM 
considerable  cnoiii^h  to  nn>w«r  alt  tha  iv- 
quirrmenta  of  ttie  lheniia.1  manlfcelallona 
of  modern  Iliaea.  u  wrll  ai  tho  lenanrlal 
moTemenla  o[  modern  rarth'iualiea."  From 
■n  eiaminalion  of  the  plonctology  of  the 
moon  he  coneludca  that "  lunar  hiitory  mart 
hare  preienl«d  diaracteriuiea  widely  dt- 
Ter^ent  from  tbese  of  lerrexrial  tdiUiy; 
and  in  tbU  dlrti^Dcc  the  (onuiiy  of  the 
moun'*  Btmofphere  hai  perfonned  a  put 
quite  eomparablewilb  the  energoiic  work  of 
the  iMcB.  .  .  . 

"  The  queettonof  the  haWtablllly  of  other 
worlda  hai  gtneraliy  bc«n  discussed  from 
the  anunptioQ  that  all  otter  corporeal  b»- 
lags  nuMt  be  clothed  in  Seih  and  bone* 
•iallar  to  those  of  terrestrial  animal*,  aod 
■nit  be  adapted  lo  a  limilai'  phyiieal  fntb 
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loanMaL  Bn>  H 1*  mmUtW,  an  ■  ntomtiit'* 
Mnideimtlon,  UmI  cstpenaUl;  mtj  (ii«t 
iiBdcr**t7dlT(rgtMooofitiiHW.  IibDolu 
tU  bopMbable  that  wbainew  «!  &  rebac- 
Urj  numc  ni^  bo  to  niied  Kith  other 
mtoHttw,  knowii  or  tmkiioini  («  so,  w  to 
bo  cftpsblr  o(  enduring  vwllf  gnata  <icl*- 
■Itudc*  ol  bc4t  and  ooM  Ihaa  U  poatible 
■lili  loiTMtrUl  ocguifainf.  .  .  .  Tbtn  nuty 
ba  latclllgMMca  mtpcnaliMd  afur  oome 
eoetspt  not  b<rolTing  tlie  prMonei  of  iigw- 
tloD,  ualmiUtion.  «iul  leproihicdon.  Sucb 
bodhn  would  KM  requiN  dftU^  food  asd 
iiwnilh.  They  n^l  b«  lo«  In  tbo  abTiwt 
of  the  ocow,  or  bud  up  cs  n  Mormjr  cU9 
thMUgb  the  WmptoW  of  ui  AmIo  Miui^r,  or 
ptungod  Is  *  volcano  for  ft  hundnd  fMr*, 
and  j«(  rcUin  oenMmuicM  and  itiaugM. 
Ii  f»  conodrablcL  Why  inlgbt  not  poydiic 
nniurm  be  cndruMd  In  bdnunctlble  Alat 
and  fUdnuin*  Thcw  mfaMMicH  at«  m 
Author  from  ibc  nklnrcof  InMllipnoo  Iban 
nrtxm,  bydrogon,  oiyfm,  and  Unie." 

■"tionctat  CoamoipRiy"  b  iho  title  of 
Pari  111,  whjdi  oonilMa  of  a  ibotl  dxpur 
uit  (li«  coodlllooB  of  thn  fii«>l  •(■!«  and  nol>- 
ulo,  otlh  teoic  ^ncrnl  enuridfintlun*  ou  lh« 
iihob>  RfaUiin.  "  CTObillon  of  CouaoKonic 
Doctrine  "  occuplr*  tlii-  ro>i  nf  the  Tolum*. 
la  ihoM  MDcludlng  rtltpUii*  lb*  frowlb  of 
nan**  rbw  of  ib*  oniTono  1*  InomI  from 
Iho  poHial  ooDwptinn*  of  ibo  Gnvb  phi- 
lotophrn  lo  tlio  oainpnihinu>l*c  tjuloui  of 
niodorn  axtronomara.  Tli«  ih(<arlca  of  Ecp- 
lor,  DMcariM,  l^bi^U,  $w«d«iibeif,  a>id 
Tlioma*  Wri^t,  arc  iltaorib«d  briidl;,  uid 
lliai  of  Kant  it  giren  witb  ioom  4lolail. 
Thpn  folio*  lli«  vi-iwii  of  l^nban.  Sir  Will- 
laio  ll(!niclii>l,  and  L^lara,  and  a  briaf 
"  BywtcRiatic  Rbumi  of  Oiinlona." 

Hut  X  CaiATint  FiMT  Cixvt-.  Two  Dla- 
coiirw*  delireivd  at  Concord,  Haat., 
JciIt,  I8M:  By  Bowuiid  G.  ll4Uiii>, 
I.L.  1),  Boalon:  Bonshion,  Klffiu  k 
Co.    Pp.  lia. 

In  tliU  iiutriKllTo  Utile  Tolnma  wa  haro 
a  miTipan  and  rcry  tudd  rMtattODMt  of  thn 
loAiiiii);  philmophical  Tlew*  of  It*  Tel«fan 
aiithnr,  (rhich  ir«rc  acT«ra)  yean  ago  da- 
Tolopad  \a  an  cit«n<!ed  fonn  la  hU  num 
tinboraw  (rorkfi.  Mr.  Raiard  li  vcU  knmtn 
a>  a  man  «f  (•riuisa)  and  vvrMtih  Ihouitht, 
and  hu  dealt  with  a  eoiMidarablo  Tatfaly  of 


Mb}*ct>,  practleal  a*  «oP  im 
hit  rarioDi  putiUcatlnna ;  Imt  k  < 
abty  be  best  known  ta  liie  fuiut*  I 
oowpcitoaaira  uMapbyrioal 
titled  "Ob  tha  Froadoan  of  ilw 
Waiise."  no  odgta  ot  tlib  nock  U, « 
rarioua  araowila,  ao  int«rcatBg  avi  i^^ 
MUt,  that  It  alioold  no*  bo  fornoitaB. 

Tho  offafaraied  Dr.  WUOam  nkiyOw 
nla^  ahooa  nfiutatJoD  ii  worU-aUt  w  • 
Elfir4  pmehor,  a  diauriinloBUai  f*te 
Lhrupijti,  and  a«  tlia  fallMr  «f  .iDofan 
ItbmJ  tfcaolaty,  ii  undentood  v>  ban  ba 
la  a  aani«wbai  uBHilhid  atala  of  ntad  ^* 
•ttai  nay  ba  laf^ardtd  a*  ibe  k^  rf  U> 
old  trot-«IU  ooniroreny.  Ha  1*  mH  b 
hare  "coofMBol  la  aa  inaapadiy  to  bo 
any  aatUfacUay  ^DoaopUnl  tbnty  iW 
dcftaw  of  ika  moral  fr«edo«  !■  alMta 
dcTODtly  aoid  aaracaily  btUtfraL"  n«l» 
tad  «lib  all  that  bad  baenvrittas  npwi* 
protilrm,  and  ceaf«m«d1y  imaUa  liliflf^ 
cejie  with  Ita  dUBiailtltw,  and  a>  lk>  mb 
tima  holding  InScxibly  by  the  dootriM  if 
Bwntal  lUicMy  In  TolUkn,  ht  aa*  *«i7  aua 
rally  •oUcMaua  lo  ao«  ibe  qwation  Irni"' 
by  tomo  povcrtal  latallMl,  qoalifial  (at  lb 
roacatch,  and  irbo  roald  pet  Ibfr  )«aab  A 
man^i  sioral  Uborty  ott  a  Snoar  laab  Aa 
tbey  hal  Ulfaarto  owujikd.  Bm  aba  •■ 
to  bo  tanoid  compatoot  to  «ni«r  apM  <b 
foraudabie  laAt  Ltattiad  ■rtoiin  ^ 
■ufficioitly  ab«ndanL  The  MUefM  w*^ 
out  tbrir  aanual  ntalthvdo  ai  mcBalahii 
bcm  long  lUqwd  In  rteoadlia  intfai 
ohosD  iatcltarM  hail  boea  illai  i|lhrf  u' 
ihaipcacd  by  thoae  natralaoa  IwU^** 
lalitUa  4cetinc4  bom  tha  fuuiidiJM  it 
the  world  "for  iba  parpeunl  BaW4°' 
tha  toindi  of  Iho  iaUf  Kc■caatlQBi^*  A* 
daad  laagaagaa,  bM  Dr.  Chaanlni  W  ■* 
fiDdhi»mantotUactM&  InhfaechltMd 
euay  on  "^If-Cniiura,"  Ihera  ocon  *• 
ftdlowtaf  P»M|t*-  " )  l>ara  known  a  an 
of  Tiproua  Inicllect  who  Iwd  cnjayid  b* 
advaDlaK*a  of  tarty  adwaUoo,  whaaa  iM 
waa  alMoal  lagtraaaad  liy  Ihe  dataHt  (f  ■ 
ailaoriTo  buibww,  abn  fota|M»ad  *  W 
of  naach  eritlaalliy  of  tbaujtbl  In  ■■» 
boaW,  ou  boraabadc,  aliUa  tWdag  M* 
euttoinn*." 

The  book  ho*  rcf arrad  to  waa  laK** 
"  Language ;  an  Baiay,**  and  waa  mtf* 
forty-ieiM  ycara  aga  by  llr.  Haatd.    W 
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*M  M  InpraMMl  bj  iho  work, 
1w  Mosbt  llM  MiUbor  eat,  Riail«  hU 
linUDO*^  •nd  fooiid  Uikt.  nolBlthjHuid- 
\i\»  "  t<'i>  adruiuj^  of  tatij  vdnca- 
,''  Ik  KRfe  bClur  praniiM  of  abUlqr  la 
lie  will)  •  prodounil  nietaphjilc&l  prob- 
•od  B*1(D  more  pnipyM  In  ll*  uwly- 
■iM,  dm  uy  a[  >k«  n^latioa  Kliolm  with 
vbom  Iw  «M  aoquklatcd.  An  kMhorlutlrB 
critic  (peak*  M  follow*  i>f  Hr.  Huaid'a 
fiHt  MOtfc,  lb«  4M17  oe  lon^iagc : 

n«  flHtf  via  Ktl  moF*  wofth^  vf  ftUcnCali 

fMra  Um  IMtm*  ind  fMbimg,  tf  nol  Wt  ib- 
•riflulUr.aftaiHtf BiltilakliME.  Hkiom 
Am  «uV  I*  1^  <■'  •  kOd*!  ailil  climud 
la  IM  adtitjinr  ptiUa»|>tir  md  Id  It> 
WMMH  of  Ml  [vutiral  aplrii.    Tti*  «hj 
JgUr  wwpwj  Id  Ittaa*  difi  oT  ouMtmUBi- 
I  MplnlkB.  aot  wcUtd  •  ttty  cacnl  csctsiliy 
r*r  >wln>i  (Am  m«  IrvUU  uil  tun 
pnf>«»ai     CalllM  onnr  of  UIe  cffuiluii  i>l  lbs 

uiiirbi  nl  oDUoita  •*•»  of  Uwk  tuiirtucUiic 

jaux,  ak  laaf  «*■  ti  •n>T  Um  e)HV.  ■nil)'UF, 
Bbl  mtm<ij  I  latonot  II  mn  hawerfr.  u  char- 
■rlit1>diall)i  HtalMIc  Ib  ll*  pUloHiiJiled  itiirlt  mi 
U  m>  huclsi>l««  la  IM  pMtlcal  aud  lUilul  |iui- 
mllam,  Tlw  Mi*f  pal  Di.  (IihuIiu)  <tt><Ki  Ibe 
qD»M  Is  (UKom  n*  •uUvir.  >sd  IhU  dtKoToiT  In) 
to  ■  tfi—A\j  lalAoiaer  bMos-o  tha  Imi  Un  !>» 
daaU  of  lilt  [tllaaBpMe  dlttat,  ulilcb  vu  «id- 
iTTr'T*'!  b7  aa  UhcOaaaU  jH  ittKrtiiitDatlDg 
■aaajf  fMsi  bla  pullOHtiUa  froUa*  and  Maml. 

TwUing  to  the  MunMt  iniunelion  of  Dr. 
QlklBiiiic.  Hr.  IlannI  tmr\y  tn  lite  look  up 
Ibe  qiuMtion  of  (rev-Hill,  aiut  publiahed  the 
(MotUi  of  hb  *tiHl>M  in  two  aolid  voIuidm, 
-Fnolooi  of  the  Hind  in  tt'tlBog,  Her 
(ISM) :  sitd  two \iiKtn  on  -* OauMttun,"  a.nd 
-rraploni  la  WUIinx."  xldmwd  to  Jobn 
Stnarl  Hill  (1069).  "nioic  wlin  ilvfirv  to 
bewwn  fuuillar  with  Ur.  Kannl'*  rMooa- 
iDg  la  b*  toll  clabonuinn  roiwl  coMnlt 
Itifnrr  *otb ;  la  llw  tdIuido  bnfar*  m  tba 
ttault*  ara  ncooMrllj'  much  cpitomlind. 

Into  the  mcritu  of  the  grtat  qaoidon  at 
frM-«l[l  wc  can  not,  of  count,  hore  rntrr. 
ll  ii  allriced  that  niodctn  aclcncc,  bv  Its  rait 
«itPll*loa  of  ihc  idea  of  Dulunl  law,  hu 
•U^oglhencd  Ihc  concvptloni  of  nc«»tlj 
•Oil  [atalUm  at  the  cipctuc  of  morDl  free. 
Ataa.  But  drtetminiBm  never  had  n  more 
poaorful  champioo  llian  Jon&thui  Edwardi, 
Mid  be  fsnainl;  did  not  draw  hli  Insplni- 
lion  from  modeni  aciccce.  Ur,  lUtard 
talu*  broad  bone  wilb  Edwardi.  Prefeuor 
□ailov,  a  laadini;  "aaMmativt,"  and   rep- 

niiof  the  lauaa  iciwce.  admita    Uiat 


"TOlltlnn  oaimU  (or  wtDCthiag"— bal  lb* 
pbikianphinl  f|ocatioQ  b.  For  how  BUdlt 
Nobody  clilnia  that  tlio  will  hi  ODlIinlUd. 
The  tlUn  of  Ur.  llaiard'a  book,  "llaa  a 
Orcallrc  Flr>l  l.^uac,"  wcni*  rather  Hart> 
ling  at  Aral,  bat  It  la  bocauM  of  our  itito- 
logflcal  oannoiailoni  of  the  term  "crcuiTc," 
Qii  obvloui  [mgillcatlon  la  of  the  mlnil  will- 
ing  and  working  in  iti  own  aphcre,  wfaera 
we  properl;r  tpeok  of  effoiive  gciiiui  and 
miginaHng  eayaiihy.  tndeeil.  Sir.  Uaiard 
ripllciily  aafa:  "Kxtcrior  10  ItMJf.it  (the 
human  mind]  may  not  havn  tho  power  to 
einnitc  what  It  wjlU;  It  maj  be  fnulraled 
bj  other  eilemat  forota,  Kincc  in  the  ttUr- 
not  Ibo  ld«l  incipient  cnatloa  maj  not  bo 
cooiniiiiiailed  by  flntlc  effort.  But,  aa  In 
our  moritr  nattart  tlic  willing,  the  perMTCF- 
tnK  cfTart,  la  Itielt  the  connimmallon.  tlieM 
can  be  no  lucli  falluifi;  uid  the  nilnd  La  It 
ta  llirrrfore  nut  only  a  cnntlie  but  a  au- 
premc  crciurf  llral  caulo. 

Ur.  Unurd'a  book  1*  l^nrly  and  Tt;toir- 
nunly  written,  uut  tikra  a  aomcwlial  wide 
range  both  cJ  pblloanphicat  and  prsctldl 
■uggealloo.  The  author  haa  a  nurdy  fitlh 
tn  the  raluD  of  mciaphytlcal  atudiea  tor 
Jitaetfeol  Dtllllr  aa  a  menial  traJnlnft,  and 
abo  In  tlicir  dliciplinary  power  for  the  for- 
Diadon  of  humiin  chatictrr.  ThSa  Tiew  in 
incidentally  pri-Mnitd,  and  w*  onljr  n^rel 
that  he  hoa  not  more  fully  and  formally 
lipieloped  it.  Such  a  diacuaiion  would  ba 
laluable  lo  education,  and  we  arc  not  with- 
out hope  that  Mr.  Uaiard  m*y  yet  llnd  It 
practicable  to  give  fuller  cipreaalon  10  Mi 
» icwii  and  renuooinga  upon  the  aubjecL 

ISTEBSATIOJIAI.  STIKSTIMC  KKItlES. 
vol-  XLVI. 

Tnx  ORniKR  or  Snicn.  ufio  isna  Ann* 
caTrax  m  riir  Fouiatiom  or  AnricnLAnc 
Soinus.  Bv  1;.  U.  vox  MriER,  rrofraa- 
or  in  the  Univcnliy  of  '/.iuiah.  Now 
Torlc :  D.  Apptnioa  Ji  Co.  Pp.  MS. 
Price.  11.76. 

Inax  haa  long  been  wanted  a  fii«i-claa* 
work  on  thia  interearmR  aubjcrt,  trraiod 
wilb  reference  to  the  requirement!  of  ortB- 
nor;  intclllseat  rc«dcn.  It  haa,  of  eoun*, 
been  familiar  In  ■  certain  way  l«  tha  ana- 
IflmiiCa  who  b«vc  dlweclcd  tho  voca)  atruo- 
Inrea  with  referenoe  to  palholoii^  and  mr- 
eery.  and  fjtrtn  tha  repr«acntationti  of  tha 
part)  b  ihdr  IcUJiookii,     Uut  lh«  oom- 
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itkt  MBd7  ■(  toMlaa  in  wntttoa  «ldi 
1  ■■■■tm,  — J  ttfe^Oji^  iMw  |«»nnji 
[k  ■^^RiMl  adiac^  bets  (In*  ■  ac«  b»- 

thM  ol  tki  bua  aMtoidrt.    Tha  aaliiMt 

iif  Hi  ■■■!  iiiuM.iiiMll I  111  idun 

,ar  iht  MM 

fnan  lb*  •!■• 

,ii  «■■  «f  i|iiM  MUMMdfany 

W«  bMxn«ii«<ltemMatiB>, 

.■rt  IW^llllWluC  >OMl  IMI- 
,*ilh  iu  hwllili  «(  luMM  aMns 
lpw9ki,iu  BiBlaM  or  ««4i,iu 
'ctracttraf  mni^ag  ■nmfcwlMi  iMm 
«(  ME^  M<  «WT*Ti^  (^  higbMJvir. 

M»  of  umifc  tai  twiwtfoa,  wfflngi  ud 
art! II..  «•  tra  ail  baOH  ailh  *ocal  ma- 
rie m  n  nt,  fatibnOiUM  bt  HamiMTof 
mjtmt,  ami  tb»  rtngm  td  lU  iW^Klof  fL 
B«  vhat  k  tte  l««DiUttei  of  all  lUa! 
MotUaf  bM  latirtiaiiiini.  ImUow*.  w4  mo 
rtwalfal  awnM  MM  tor  acting  atw  gg. 
naiaaf  air  te  Aa  pradoetkn  aad  CoUitl 
•I  MBBd.  Thk  Ala  of  ibt  «d>)M.  balaft 
ilj—twilial  awl  nmiilil.lMilnil  lull 


I  Car  liboM  aba  cart  «nlj  about 
WbcB  pe^la  iM*  (Mr  ToloM, 
llwjaiii  iiialirtrilhaiihrnlramnrkaiitnn 
la*«|ir»^  ami  mwiill  ibc  doctoc  m  tnd  out 
«bu  ail*  tbtir  T«cd  ogpiM  i  bM  dure  bai 
ban  ao  Uula  Wbar  Banaif  abooi  itao, 
Ibaa  Mj  ihB>B«^-fBt^  icJellBa  hrartga- 
da*  «t  iMrwmteM  carMbba  and  wDtk- 
t^  baa  ban  laaR  BiiilaeMd. 

IV.  Hcnrcr't  vOTk  b  a  nntHbUkn  to  tha 
phpaolodcal  maroM  ot  tbe  nail  otf[fm 
from  All  poM  of  «ir«.  Il  b  u  «rt|[lMl 
treatist.  witb  atraoK  pitfloloakal  bMriiiK*, 
amt  cHrialna  nriooi  M«  bWrprvutkiiu, 
■be  mmk  of  *•  aMbof*  apxcfal  and  «i- 
mIi«  HBBMibifc  Tbe  rhjtei  and  plaa 
af  tb»  «wfc  an  not  ba  bMlar  praaaBud 
ttan  im  Ibt  Unsaaga  of  tbe  aotbor  h  hia 

Tb*  ■«•  ■•  1 1  wall  aoartDM  thM  >  na 
kwmMcr  «<  lb*  I»(  vtltk  avnta  Dm  ■>««•***»■ 
n« •rib> (kuMi  «f  ipntb.  b tte  KnnMUair 
I  «r  4«(*>IIt*  hamrm.  «B  ontf  ta  <*■ 
I  a  Miitr  of  tbi  (tviMDakal  bn  if  tta 
>»(  ■iWwbli  waafc  lb*  —  am  wit 
«•«  N  twHW  tor  1b«  tbIMBcW  M  b*  >b«xnRblr 
«H«^nlrt  «Kb  Ibt  araiaan  lat  (IMttou  ol  da 
a»ianf  miLb.  Tb<  at^wf  oaMnM  kw)- 
boAian  Mlaal^M*lto(UifWf«a^llrtiiKb 


bibwaniMrfatb— «b-Mibii«f»a 

fbkilt«tM;  vbUa,  loi  tw  iwbsr  hoi 
U  t^  «■   or  noaiUmtd*  lBi|arna> 
t0t^i^iat*o-  la t*TH»ltw>«lhni 
aairaahm^MB  M  la  ^h*m 

U  K  lb««Ka,  Bjr  at«K«.  b>  U» 
••  Hi  II.  irfib  apHital  iiriWnM  IB  Oil  a^ 
■Ml  ■(  n*  fUafawtn,  tt*  mawt  Ml  ta^ 
rfttaiuaam^mh. 

U  aiyMataf  tb.  ■rtg^ofaWiibl  ■»! 
knaMhrOa^BiM  Ooa  ch« ami  «aM Ml 
law  aw  amain  J  to  vrawe  >m<r>^* 
aon  HtW  ««  ■wadi  wfJirad  M  <b>  BM^ 
<■« Iwaaia";  bat  mbn, Mwtiaa ftw a>m> 
»■  •(  lb*  S>KU1  at  ■pw*.  to  )rl»  ■•»<«*•(' 
I  lOlli  artknlu.  hebU.  I  btltn  I  Wnta 
(MModala  •7(tan  m  oliKb  d)  Uum— i^a 
■hbK  aad  >ll  tb»>  >rlUi  .ftIA  m  1^  kiMB 
bM«Maa«aiAU*d.*Haula»la<9L  flwHJOa 
•MHaot,<f  aMiaKU  «tna  *IA«b(  nfc«aB 
iHinnbag^t^a.  Tbtai^M  taiBiri  twa,b» 
•nr.  u  MOrr  IMn  Om  taU  uf  JMrMiM  >9ak 
nil«a  saMMMa  «I  aoodk  bM  ■«*«  M  bv 
tomrt  a  nflhaMt  anoibar  of  aaHBrba  •  •*- 
UmiiUmf  tb«  kw*«fMw«.far«Ui*i«r> 
lb*  aan  usrlr  nlianl   Viimjin 


OeuK  Gaon  CaitNBnns*  iveoiim 
FouiwoiUiAiuniaKltfiurt.  <knuiG(«<> 
X.  J.  Pufalkbed  b7  onbf  of  iba  ij» 
claliolL     Pp.  n, 

Tns  fitwd*  «( iba  Aaaodallaa  •tn  4a 
Wibed  Bwb  mora  ihan  tbe;  bad  wa«M  • 
ba  laM  jrtar  by  aooie  doccn  Udc*  amttnit 
KnbcalUijt  eonHdom  thai  hod  bM  aatM 
U  Ocoui  Gnnre,  which  »■  pollhtadia* 
ooBcaeol  anafikit  ol  comridtfablr  lafk 
deallns  with  Ibe  MciUiy  coodltini  «f 
waaKapoerdly.  Whboui  fnrtbci 
Ike  unkind  aonh  tbe  tnotc  mkM 
tbcir  an  iiitJtocfTedi  ■hieh  iba  ytaUM 
of  Uu  A«octalkii  ttOl  qipUea  u  aa,  ■aoll 
aueMloB  to  llw  coafcadooa  onudRd  ta  Oa 
prtMM  repon  that  ihera  wen  tUi^taiibi 
GroTo  that  needed  rctnodfb^  end  n  A* 
enlistee  Itt  ibat  iho  AwocJaiba  bu  ip 
pUod  tfao  nw«£ea.  Oatng  tovbaiAi'v 
pan  oalla  uniitiuew  ond  atwIM  aknf 
reaoUcliMi).  a  pevjadkv  a^Mtd, "  W  !•■*** 
wliUb  n<)Blt«d  OUT  hhmi  cnvnfMla  latl  T* 
mart  tin  eiponaaa  of  mdi  hbor  ifca«M< 
fUada  hifAj  iu  adnoce  of  inifRat  i*- 
Ml|Na."  U  oolj  a  prvjudica,  aad  IbM  bk^ 
ok^  M  mnib  labor  nad  exptwa  \m  boOdt 
•ovcta  and  linhinK  an  ancaJaa  ovO  U  >» 
DOia  abai  vaiODlf  IiImI  and  asti^aalt 
A  ajrttm  u(  ■ewemi^  waa  befiM  nboM  An* 
jcamaga.  "Tbaplaaof  ntnal^lbiaaMfi 
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Ua1c^■l>d  loltlnx  ll  ool  pfriodicktlf 
klo  Ika  •«•,  Iwd  vuaj  objtdlDDi,  and  ou 
OOl;  pUtliUy  iUMcMtul.  Anothc-r  laust  bo 
AnlMd.  .  .  .  Tbo  mull  U  M  Uiuiupbiintlj 
mlktaaory  that  Dr.  E.  U.  final,  tho  >^ 
l*Lu7  of  the  New  JcrK]!  Slalc  Itoanl  at 
Butlb,  ificr  a  tcrj  careful  eiamliutlon  of 
ll«  work.  piunaUQCfll  il  not  onljr  aMlifMUlj 
bat  tbo  most  complete  that  tould  b*  nude." 
It  embrace*  IS.Oai)  feci  of  iwclTo-bcli 
muott,  uid  8,ani)  foct  of  conoocljiig  tinct, 
or  In  &1I  sn.EAO  hoL,  or  four  and  out  Imlf 
IdUmdI  WKor,  ooDDMIing  wltb  kll  Ihu  lar^ 
■Dd  wMk  tdtay  of  Iho  inuUHr  bau«««L  Of 
tb*  worll  of  tb«  JOKT,  tho  pre»lilanl  b  {;lail 
M  Mato  ibM  "an  oIToiuIto  ooniUUim  of 
ibingi  «blcli  tiaa  for  aorvnl  jo»ra  cau»o<] 
Buoh  oomjiUlni,  in  lb«  rear  of  tlio  (mt* 
DMT  the  Trenton  Houv,  bai  b<«n  c(r«<.>lu> 
all;  rtmOTcd,  uid  Ibo  naict.c1iMcI  amnj-o- 
dinu  hare  been  m  adjiutod  at  to  gin 
perfoet  aatlafactlan  to  tboM  Iramedlatol^r 
CMUcniiil,  ffrratlf  to  the  rvtlct  of  tbc  nian- 
■(cBtnt  of  tbe  tirove."  An  nrtcuun  veil 
wai  opened  m  Aagnal,  bating  a  depth  of 
430  (Mt,  and  delirering  about  a  hirrel  of 
vater  >  minute.  Tber«  are  olio  at  leui 
800  tBbC'<*«lli  vbich  (jrav  water  from  a 
it§A  of  from  tvcntf  lo  thinii  fteL  Dr. 
Boat  aa.vs,  in  his  report  of  the  SLate  Board 
of  Health,  that  the  saoilart  proipecli  of  the 
Gtots  b»rc  been  gn«[lf  Improved  "  tho  lail 
jear."  The  lownahip  lioard  of  Uealib  e». 
aiaiacd  tho  aeirer  arrangemonla  and  report 
Stem  aallafMlorjr  ia  erorjr  mpeot.  Phfsi. 
dan*  at  Ocean  Ciora  and  Aiborjr  Park  de- 
clare tlMt  the  HniUrjr  condtilont  o(  Oocan 
Grore  were  nerer  ao  good ;  and  nomo  of 
them  tbat  the  tanitar^  condilioiu  (here  are 
npertor  U>  those  of  an;  other  ot  tho  watering 
pUoMof  Now  Jersey.  '■Tbe  Popular  Sd- 
toea  Konihlf  "lama  glad  aa  tho  officer*  of 
tbaAaaocluioQoritibcst  frlcDdicaabelbal 
il  ha*  been  ao  auectaiful  La  imptoriag  the 
ouDdillon  of  thing',  pieMol  and  proapoolire, 
and  ia  able  to  malie  ao  good  a  ihowtn^ 

Tn  RroLctioxxitT  SianncAxct  or  IIcritiH 
Cnuicnx.  Bt  PntlHaor  K  D.  Cora, 
PhUadelphia.    tp.  19. 

ibk  paper  Profpator  Cop«  «a«ajrf  a 

I  of  llw  order  of  d«T«tapmcnt  of  tho 

kmtt  faeui^e*  of  the  mind,  and  mimma. 

I  Ul  MHdlmion*  by  layinc-  (hat  the  or. 

I  Ite  >t9o«mue«  of  Uic  Intc^lllgcno*  S» 


naariy  dependenc  ««i  ib«  dorolopnunt  ot  ibe 
poiir«n  of  obMrralian.  The  chanwler  o( 
uou  diiliialiona  l«Qdi  to  ditulnlih  the 
poner  ot  perosption,  while  (he  higher  de- 
IHtrtment*  ut  rraton  and  inugimilloa  ate 
«nl*rgad.  Tbt  tniaginalion  rtHfatd  a  high 
diiTtlopinant  before  r«aMii  had  attuJnnl 
much  «lr«oglb.  With  <h«  BiDeplion  of  a 
few  famillr*,  tho  lnlctll|pnoo  of  inaDkmd 
baa,  up  to  wiililD  mo  or  three  contiiriM, 
cxpruaM'd  ittielf  in  work*  oJ  tnuglnatlOD. 
"  With  Ihemwlvm  eultiratioa  ot  thenaUmtl 
and  pliytiical  aaienoea,  tho  porocptlre  facul- 
tlea  will  b«  mtored,  ft  is  to  bo  hoped,  to 
llieir  true  plaei,  and  thiu  man])  atenuea 
opened  up  for  thu  higher  thought- power  of 
■  deTolupod  nee.  Thu*  il  ia  ihat  in  the 
order  of  human  dcTcloptneni  there  !*  iob« 
a  return  to  the  piimlltio  power*  of  obaer- 
loilon,  without  lou  of  tho  tatoraniuired 
and  (noro  noblo  capadtloi  of  tho  ialollcoL" 

Houu :  Tnna  Fkkd  aks  ram  Fttt.  Bf 
C.  E-P*iJi.  M.  D.  New  York:  Fowler 
k  Wella.     Pp,  140.     79  ol*. 

A  HOOK  of  plain,  practical  maxima  on 
the  proper  keeping  of  liotxu,  iaeolTing  aomo 
viow*  iliai  arc  dotoI,  but  tbo  nluaof  whioh 
haabemloitrdiiitheBUibor'asiperieooa.  A 
loading  objool  ii  (o  recommend  a  rafonued 
*;i<tciii  of  fcedin-.  that  we  might  cbarmo- 
lenio  a*  Ibv  "  Ino-meol "  lyitcm,  which  li 
fully  ex  pounded  and  eameallj  molnialned. 
.tcoauuW  are  giren  of  tbe  way  Mr.  Bonner 
and  other  famous  fandera  treat  thclihonOf. 
Tbo  cauic*  of  rnrioua  diicauu  are  palalod 
out,  and  ruggottiont  arc  giren  reipcetlng 
Ihclr  treatment.  Tho  queailon  of  ibocing 
L*  fullr  conahlervd,  and  it  i*  ahown  hov, 
under  many  condiliona,  hone*  will  do  bettor 
aerrin)  without  ahout;  and  Colonel  C.  H. 
Weld  contribute*  an  arawint  ot  hb  expe- 
rience with  barefoot  bo  [MB, 

FnoTo-MinioonAnn,  and  now  ie  Kan 
TRut.  itj  GtotMt  H.  SmMKMO,  U.  D., 
t'niied  tftates  Arin<r.  Boaton:  Jamea 
R.  0*in»d  b  Co.  Pp.  a04,  with  TwMir 
Colored  nolloijpo  Plate*.    $>. 

Tbu  work,  which  la  nMy  an  elegant, 
allhoujih  tlie  author  modestljr  njlca  ll  a 
"  tittle"  volume, !»  praclioal,  and  is  Intended 
tor  beginner*  in  tbc  act  to  whioh  It  relate*. 
That  art,  pboio-mlerogiaphy,  1*  lbs  an  ot 
taking  <uii'pioiurc«  of  microacoplo  objMta 
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toon  or  tea*  mgnifird,  «ni)  it  w  b*  dbi]*- 
from  inkro-iriMiUgTtfilij,  nWdi 
neitljr  Ulua  mkrowopk  photegnjihi  of 
I  Ikit  MO  b«  won  hj  th«  nalivd  ef*^ 
he  fonntr  mrt  i«  ttkalifiullj  lumotlvc^ 
be  IslUr  mar«l;  pnxlucM  eunoaltloa.  Tbo 
ulboe'i  oti}tct  In  preparing  tbc  toIium  bu 
la  gtv*  «nrh  an  accounl  of  (be  I«cb- 
quo  of  Uioaittii  nillimabUpcrMKii  fwoll* 
■  «ttk  iIm  UH  of  the  mlcroMope  to  Make 
r|ilioCo-MlefO|[T>pbii  of  aullabk  objeeta  silfa 
A  Mlniniuin  oipcndlluro  of  time  uul  tnaDey. 
Tb«  Uliulnilkint  hove  been  ■ck'Ctcd  nitb  * 
Tie*  of  (l)ii«b>g  the  Uoib  of  mlcrtticopic 
objeeu  beat  niicod  tut  pboMgnpUiif^  ami 
tba  naalli  wblefa  m><r  be  cipcctcd  b^  otx 
«fao  b  wUling  M  deTot«  ■  llltio  time  lo  tbc 
tmuicniig  of  l«ohnic«l  dilEcutiie*.  Tbcj 
pcpRuoal  fort;-nme  different  object*. 

Siwks-Gts  iND  m  ALLBtiKD  C«tni«noK  or 
Trrsou)  Pkvxb.  Bt  Gmhok  UjUULTON, 
M.  D.  Pp.  IS.  TiK  t^itirs  or  Pao 
rantoi*!.  Onxiox  «Nft  Ponib^R  ^enti- 
k(»T  KraAiuMira  8nnb-6i*  mo  Cox- 
TUiiiriTUi  Watu  IS  CAOtc  or  Trmoie 
FKVDi.  Or  GaMoK  IUiouok,  U.  D. 
PhlUdoIpbh.  1>.  10.  Btioloot  akd 
Koji-InmcnoN  op  Sc«eb-(Iatol  Bj 
Warbivotom  Atcr,  H.  D^  of  Sm  Fmn- 
cioeo.    I1<.  es. 

D».  OiuLTOii  nndertakM  to  rontromt 

[■the  wwcrgu  throry  of  tho  ori^ia  of  ty. 

lyhotd  (oTcr,  bj  nhoaiiiG  that  tbi  iliMast 

■  notdopcDdail  tipon  the  pmcni^  or  nb- 

%Mioa  of  «e««r*,  or  npoo  anjr  coDditioos  of 

Bllb  In  Urge  cltlci;  and  that  it  prrvaiU  in 

tho  country,  "htrc  IhfW  art  oo  »ewf ra,  aiid 

^■Tarythbtt  Li  [avortblf  to  purity  of  Ihr  at- 

imspbcrc,  more  eitendrrljr  and  inon>  faial- 

\j  than  a&yohera  oino.     Dr.  Ayrr  tnninisint 

MtbttantkUy  the  tanx  poini*,  but  tiMwr 

OD  pUkMipblEBl  grauoda  tbaa  by  thr  rita- 

don  of  cxamplw,  and  dit{)ut««  Ihn  comjic 

itOHjof  the  ei|t«riaieou  vbieh  haio  boon 

i'ltUed  upon  10  doUn^na  that  biclorla  art 

I'lh*  oauco  of  ths  diMaatairith  which  tlic; 

biT«  been  found  auocUlcd. 

,  tut  Vtmmn  or  Amuric  Qjvd  cmii 
OUK  Abt.  Ily  rnitii.iot  Wai.iuteik, 
^.,  IMrcnilj  of  Cambiidn,  Enstaod. 
Pp.M. 

Tms  foper  la  an  {nqidi7  into  the  raiBW 

of  tbc  penitwnqr  «|  tbe  iaBuCTiot  of  (Ifcok 

•H  Bpoa  M.     Tbo  ananr  tt  foond  (a  iba 

•  fMt  iLat  QreA  art  ia  tra«  to  ulart^  yet 


not  *o  Mrrtle  aa  to  be  aanaual  lad 
Uonal.  bnt  U  alM  IdeaL  "Tbc  hballii 
b  the  blEhert  i;BietmIliaUoa  of  fora.  b 
Grtek  an  It  <na  the  hl|;Ttrn>  giaajifliM 
of  the  (onus  of  natore.  1W  aoita  i 
Qtttk  Btt  ire,  IborefoK.  not  dtfwndalb 
appitoialloo  upon  oa«  IndiridDal  iftOM. 
or  one  ipcdal  tmud  at  the  ladltblMA  W 
are  ralid  foe  all  Kane  racn,  for  all  anrfi 
oerlain  pbjioolsi^cal  conaliliitloa  of  M 
•eiwM,  ■urrovndeil  bf  mail  and  naliat  ■* 
tircly  Uie  tame."  Tbc  inquli;  li  jamt 
haw  Ortek  ait  rlToctcd  ihU  MuDbbMaa  4 
tbc  natural  and  tbc  kl««L  Tbc  naiBial  *■> 
ilevclopod  in  tlio  pQrtrail&r*  of  MbU« 
till-  ideal  ia  tli»  effort  to  repwcBl  ttat  «>«* 
acteruo  (Iw  gudt. 

Am  Usos  to  JUmcua  nLamra  iv  D* 
tOBT.  RtDOKarnT,  LiTsxatvu.  Socim. 
aXD  Taim,  ciMrT4i)i(i>  B  Chuctbb 
or  BasiTo,  btc,  B*  W.  U.  **»■»» 
Bangor,  U«.     Q.  P.  tndct.     Pp,  M 

Tbw  ii  Xo.  13  of  Uie  "Q.  P.  ladu,'i 
•niMof  aorlui  fiw  tlic  pru}(inne  ml  (*^ 
cutioa  ol  Kbftb  Ur,  Qiiairold,  -lo  bi 
made  U  hi*  «'p^*'  boslMWv  dtoama  At 
Uiank*  of  (ttot;  Mttdcnl  aod  rsdo.  TV 
cb>ra«t«  of  lb«  proteul  n^bs  iJ  ik 
(erioa  i«  fairly  veil  r«pnaart«4  lij  II*  dfc 
There  are  bOM*  Of  aitidei  of  gnaiiite 
on  pKttieaiar  Mbjeeu  b>cio*ari  in  nt— ' 
of  MMja  aad  DibKoUaiMoaK  orittec^  aUA 
&rc  [1100110)17  Inaoonaribhr  botoiiM  ibe  ■» 
rml  till*  of  ibo  (ioIibdo  ^ica  bd  tkm  t* 
*hal  U  bi  tL  IV  prMital  iwin  |tnilW 
ko;  10  tbc  Mhjccu  wUUn  It*  n-opeatitf 
relented  ia  7*0  roloMea  hj  dllttnia  » 
thor*~  llMiwbUdMebopM  tu  iliMtoi»- 
proTc  npaa  It  aaJ  enlacga  It— thai  1^  !• 
bring  olber  booka  into  rle*. 

A    rarairiAii'])    Rohon    to    Tocud  Ih 

B]  WiLi.uM  ("tirr.     No*VutL;I.U 

Ilolbtook  *  Co.    P^Vi.     i5  HI. 

A  LaiTcn  to  jOQn§  ncn  on  tha  lNf» 

tanwof  ixTMoal  piaritjr  aad  ol  tbo  KMnU 

of  all  ttsdcMie*  hi  ridooa  ladnl^CMC,  kr 

dnttniotire  phjflcal  aad  motal  oonaaqa^iM 

of  Bbxti  8(0  piiiated  out  tn  lanpasr  tbii 

doM  aol  etf  by  lack  of  pUnaoM  or  i%o- 

Aa  OoantanftiiR*  to  ridoo*  pfopoalUH, 

ar«  ■iiiiBili  I  tM  balhi—  > — '  "it, 

and  idoertog  akne,  abooilj  :*Jk 

food,  eanfiil  TtailliiK,  rigfai  t3>ii;jr  lu  ui» 
panlooi,  and  rell^oo. 
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UTMkCttO    TlUO  rOK   TUE   CALtVLATIOS  1 

or   tsK   Duvhamsn   nnu>caa   ikwuii-  i 
Pir»  AXft  CtonDiTA     Uir  1".  J.  Fltss, 
CB     No  Yotk:   D.  Vhn  Nmitui;!. 
F^.  139.    flO  cU. 

TUK  uKfalseM  of  Meb  Ubica  u  kr« 
^prwMttlcd  is  lU*  toImm.  to  all  pcnuiu  ua- 
I  in  «Dik«  diwnillnii  the  cakolMknu, 
DO  danonflimiliaA.    Tbe  laUo  u« 
1 OQ  KdUr'i  tornmli. 


T««  Oxma,  EriK-Kit.    X«w  York:  While, 
CUika  &  Allen.     I^  «l.     SOcUL 

Tim  b  t  collalian  of  kulhoiitica  oa  tlio 
gMttOMmjr  uJ  dioutict  ot  tlio  o^ncr,  ibn 
n*d^  o(  which  U  >ppiidzlng,  ind  mlcu- 
latcd  lo  Mike  llw  roadsf  wlA  h«  mti]il  6ii(l 
•nne  ojviera  m  pxii  In  ilic  BCiunUt/  u  be 
«■  tma^e  tb«in  to  bo. 
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(\aUMl7  w4  CMHtrofln*  In  <ifol<cr.  Bf 
tk*  IM»  i/AMrB-    Bdlnl>uf^.  OmU  CvaitlaL 
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ppwrciliuior  Ibv  ladlaua  numuMUIIetl  Ab- 
MOUtea.  ii*t-  l!^-  tmUiQipiiUa;  JsHpb  tl. 
IWTT.MmUtT-    Pl^I«. 

IbitMIs  of  i»is  VMtA  HOm  GvaMtii  Sarrw. 
1.    Tvo  t*^  ''■if"'     ")'  WMteiu  Omi 
Ik  F.  KmwiaL     WMMnRioa:  liVTTrnnunl 
.Unt-oaiiw.    Tf.  U. 
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tBr>;  B*wf  OiMmll^     lytM.    »U». 

TtrllMT  ItMSfT  •Tito  Om<  <^B«  DMUttt- 
By  CUn»  K.  IhiWM.  WHiMfM  ;  Oowwn™! 
l4illai-om«.    l>>«Li.ll»i.AU«.»-lil«ln« 
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Tl«   Ut   Ig*.— A»  »  mwtiog  of  tbe 

ol  Sawml  SetenOM  o(  PUWcl- 

^lo,  PTof««*OT  UtUprin  sd*>M«d  tho  a(4B- 
Ion  tliu  |1>E  tnoniiou*  tlMM  «[  Ice  «U«& 
MtemM  onr  >  larg«  penkn  of  Kortli 
Amerim  »n<l  Europe  darise  ibo  GUcUl 
pedod  «>u)d  not  teie  vrigiMiloil  trom  >  po- 
lar "  iix-Mp."  n«  d«MM4  U  iJouliltul  (Inl 
there  oouU  l»re  ftoeomwlaled  in  the  Arctic 
n^ou  mfflocM  enow  and  ic«  lo  profwl  * 
gltdpr  |init>aU;  MTn«l  Iboiuand  ftct  thick 
vrer  liAmlrcd*  of  mJlM,  unl  up  tlopei  lo 

Wi|{ba  o(  llTe   OC  HI   thOUMDd   fMC      Ftv- 

dritulon  in  poUr  ragiou  Mkn  t>Uco  tDBioljr 

'  ' )  a  lo*  atmospheric  tono ;  hcnco  It  would 

I  ImpMilble  to  M  pot  a  e>u*  o(  t&or 

_j  Mvnmulale  at  M  giMi  an  uletwka  af 

|»Duld  bo  nocienaiT  w  prepd  Mulhwatd  ■ 

J  o(  the  cuiMrt  reqtrtrtd  by  e«do0*H. 

rPmfeiior  Lcvii  called  aiUnllov  lo  •  point 
obacrrcd  KMiie  Uta*  ago  bj  Dr.  Hnjet,  bet 
r  MX  jrM  culDditilW  appreciated,  nuiiely,  itiat 
~_j  rale  of  infrcue  io  the  lUckneM  ot  the 
'  gtoder  dimtnlEbed  nonhward.  Rocmt  ob- 
aerntioa*  ot  hli  o*n  shownl  Uio  |;laelcr  to 
bare  born  SiKi  (cct  thi<k  (Ire  mite*  fram 
Ita  MUIheni  limit,  aod  <,O90  fMt  thick  at  a 
point  ti|ht  mllCB  fram  it<  ciIk*,  <*hiU  it  wai 
on];  aboin  )l,IOO  fe«t  in  tliickntea  at  ■  di»- 
lance  of  100  milca.  and  (,000  (eot  at  300 
Lmllea  from  iu  tcnnin&Uon.  &«]Mtla«aer- 
erni  hyp"thfBP»,  rrotoJ-iKir  LeiiU  lUgsettod 
that  tim  ieo-iatp  flowed noulh  tlmpljbtcanM 
il  flowed  tov&rd  a  Miiree  ot  heat  Such  a 
motion  not  being  caused  by  p«»llTi  ■"•'d 
taki-  plm^e  In  *  nnirl;  flu  field  of  lot,  and 
npnn  hi»  «Mp|H»'itloo  the  ioc  need  not  hare 
\Kvn  tt\«to  tliin  a  le»  IhnM  lie  pr»«al 
lliii-kiirita  kn  Orcenltnd.  I*lafoMoe  Ildlpria 
r*[)lii>ii  ll.M  no  la"B  ot  elwi")  ■<*lon  «ct« 
kiinini  which  nculd  accoant  for  the  l»db- 
crtminatc  progmtlon  of  nn  ki>4)iMt  to«anl 
a  lourcc  of  heat,  and  thai  the  roolccular 
I  •iptMion  ihooty.  ae  applied  to  ibc  Alplw 
(laden,  Wik  bo  eogniaaiice  ot  the  dlteetion 
af  the  bcat-povcr,  but  ncrdj-  of  (htl  of 


leaM  teiiaiaaoe  (the  trend  of  Uiadh|iV  It 
a  nibeequent  medSng  ha  nifyenM  Ife 
«1«»«  pavrtnwljr  cenoMndeatod  h)  aaibM 
of  pMcipHaUw  at  tUAerent  ftimttwi* 
the  JUpt,  and  pTe««bl*i)  aooM  cnriw  (d» 
latk«t  hi  nfiktiX  to  ibo  nic  of  piupiJM 
of  the  ^nM  loe^bcet.  AilowMg  for  b  iti 
atvtage  rale  ot  Uie  Alpdne  glacin^eeite 
a  day,  It  >attU  Iut*  requred  a  [leried  tf  M 
lee*  tb«a  tl,000  joara  to  more  (ncn  tte 
•ixty-Sfth  parallal  ot  Utilode  Iu  ll«  U»  4 
It*  termiaal  rootaioe.  But  It  nay  «d  h 
q«aMh)»ed  if  (he  coadUictta  aUond  p>cfi» 
(M«  at  more  then  ou  atlh  of  ikla  wa 
Protcator  Leoie  reuBrked  thai  ai(iaali| 
dra>a  fro«  tnel«oce)o|cic«l  cmuIHIom  m 
tbeynftvtiaiM,  vm  not  tn  aIl<aMaa|fl|rb 
ctwideriac  Uic  Glacial  cpodL  De  Intm 
•negeiced  a  probable  anaJe^  bemea  ik 
Antarolk  tCMap,  lone  SS,000  mll«  la  th 
ameWr,  and  the  poler  lce«ap  of  i^*^ 
tkBMi  and  mcntioMd  Cnll'e  cMheau  IM 
the  focttef  U  twelve  nUlea  ihkk  al  Im  ■»- 
tcr.  iBcpcdciic  of  apaUrlaerfsp.hedU 
DM  HtaB  lo  fanply,  hnwerer,  thai  it*  >« 
«M  MCtMarily  IbickeM  on  the  pidt,  b«l 
that  la  OraMdandi,  Labrador,  the  BokB 
Day  Kgloit,  or  elaevbere,  there  u»j  liw* 
bcctt  ceiuen  from  vlikh  gtoden  (no  ImI 
ly  to  coalwee  into  one  maM  of  ke^  ik>«^ 
■rata  of  whltk  Ibwtd  Mutliwanl  i«  i^  gnel 
temikial  noraiBh 

XOM  of  Walerlw  Pkala  «llh  MO^ 
Ut.  1*  P.  Giaiacnp,  of  New  Votk  rity,  ta* 
publlxbod  a  report  of  erperinKnu  b  I** 
made  to  deUrniine  tbe  effect  of  ietntaf 
Kith  aoluthma  of  acida  apa«  pfanifc  Hav 
paftoteMed  epos  the  lilTcTtlnnd  pm** 
with  hydfoeltlMfc,  aiirlr,  eaH>e«c,  tsniC 
•alieylic,  ralptniric,  laiiarii;  and  diric  HMt 
aad  aater.  Tlic  phutta  watered  wUi  Ae 
fint  lii  acidi  euopi  islkylk  ots*  anbW 
ably  aSmtA  tnu,  the  Dtal  day  of  ikel* 
perimeiii.  Fnxn  Jane  13d  to  tftpwl«f 
\  Clh  none  of  tbc  plaoie  died  eiecpt  te  <>*■ 
bolie^dd  plant,  idthoin;^  th«  aitrtM^ 
pknl  •aoainbcd  shertly  aft«r  Ik*  oftit 
aeut  larMhiated.  Of  ibcroti  tbonlpfearii- 
acid  pint  aa*  tB«<l  Uiriitn^.  th«n  ibtkr 
dracUeeiooeid  plaa),  and  ku.  ad  >M 
alSte,  the  plani  tnated  with  fon&k  eiii 
Aaalyace  of  tbe  aahaa  of  the  plonti  Aae^ 
1^  the  aeU  walen  tended  to  Inueiaei  <» 
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wganic  IfcwBtiM  into  tbdr  tkmM.  Of 
hfacUiili-bvlbci  tRfticd  b  t  rimllar  v^,  cnlj 
ih*  oDc  ucwct  Kith  tuuio  wdd  developed 
ro«u.  Tbc  hfdtocUori»MM  bidb  died,  aod 
ifcenilplunlc-MUbalbkBMHilhhUr.  After 
th«  Mnalc  arid  oms,  a  bulb  traUed  «iUi  oi> 
•Bfl  add  did  be**.  Tianic  add  ««(ai*d  lo 
fawtMJM  Uie  laUMitf  uf  Iho  color  of  tfc« 
Bomr.     The  pttnU  wert  dxarfed  t>;  the 

TtHpmtcre  vf  tk«  Ctadi]  Prrbd.— 
Mr.  0,  F.  Ikolur  qImm  •  laMullj  round- 
Bred  tericv.  is  tbt  "  Amtrioui  Juiinwl  of 
BdMMie,"  ot  ibe  pliemnMot  uf  i^acUtion 
»itb  dw  DOndiutMi  ibat,  If  ibe  lanorftllj 
ni)cli«d  Tla«  (tht  wbmnlltlon  of  which 
mnM  not  b«  nperfliMUi)  tb*i  Ibc  mtn  I*  a 
gndaalljr  cooline  b«dj  Ii  ron««t,  "  It  ap- 
pMira  Dpatlr  oertala  that  tlM  abaolulo  maxl- 
aaiD  h  the  <l«Talopowai  of  gladon  U  pait, 
and  ttui  lb?  gladal  p«r!od  «m  doI  one  ot 
geoenl  cold,  bnl  om  ot  hlf^har  mean  tern- 
p«nuatc  ai  twhrd  Ihan  th«  prcMut." 
nU  ta  adTineed  iricbout  druring  thai  a 
tbIMj  o(  otfcwr  miMM  Ihau  thou  imoicdl- 
nm\j  cMMidMiMi  by  him  bit  hare  bad  an 
teOocan;,  «»d.  p«rha|u,  a  «raat  lofliMwa, 
upon  placiatloa.  "InJred,  it  Mom*  Biorc 
prabablo  Ibal  the  lormalioa  of  gladcr*  asi 
■feoUd  hj  an  coMlamporancoui  cbango, 
•Mk  M  «xli«iardhiai7  npbcataU  and  mb- 
eMencM  or  ptriodle  flneUMicaii  in  tho  po- 
ocalrleilr  of  Ih*  oarOi'*  orbit ;  but,  if  the 
naeMdmg  offoMd  U  comet,  h  U  not  iirccii. 
■ar;  lo  ratort  M  toeh  erenu  to  acixniDt  for 
Ibc  ooeumneo  of  a  gladil  cpocli."  II<^  be- 
B0T«a  tbal  Iho  ptoduotloo  of  gluclcn  ii 
ohM;  a  qtitan  ot  dUFercBeen  bMawn  tbo 
lemperatDrM  at  (Im  Ma-lerd  and  at  the 
I«t«J  ei  which  die  glaeur  U  focmod. 

tpstbale^  of  lk«  Pear— Al  a  m«eiiiig 
tlta  N*w  itne-J  8lato  Jticroscopical  So- 
f.a  papa  wa*  nad  b;  the  Kcnnoiy,  Dr. 
Sunud  IiOck>ood,  OB  "  Fcoal  Scltmeni."  tho 
Uai  wold  ■caning  tbo  isdoratod  partiilci 
of  ligslae  Ib  tlw  ptor.  Be  rikowed  a  quail- 
titj  of  matoial  Itte  und,  vtiidi  had  been 
paaied  bjr  a  ptnoa  to  whom  il  b&d  tauned 
|MU  dlainat.  la  tlw*  micnMoepc  it  looked 
wUke  any  mineral  Mad,  aad  tacb  partkte 
ma  cDiapaeed  of  ■  daiter  of  ■barp-polnud 
Cf7>(aU,  Uie  ikig-loaUiod  aiiar.     It  «r«B  tv 


•Med  Iho  action  of  nlirlo  add,  but  waa  dil- 
tolTtd  reiulilf  by  ammoDiuiM  of  («pp«r, 
Supcctiag  Iti  oalui*,  he  took  tbo  rind  and 
core  of  a  r4|M  BartlcU,  and  Bavo  tbcro  to  ht* 
IiccB,  wbleh  «tt«  raScttaf;  (ram  a  dearth  of 
flovtr*.  The  InKcIi  clamed  awajr  tbo  ^n- 
cow  and  all  tbc  juiwi,  tearing  tb«  pear-grit 
ckon ;  which,  b;  cMiipariloa  lo  ibe  micro- 
Mupe,  wai  Ideutical  with  the  fm'al  grit. 
Tbu  Irvlb  wsa,  the  pnton  had  bom  fcaaling 
ioordinaiclf  on  ripe  Bartlclta.  Tha  doctor 
rvioaikcd  that  it  bad  ncnr  been  oteartd  op 
why  lb«  pear  •bouhl  cauMi  to  Dianj  aucb 
■uffurlng  iu  llic  alimniUry  nnal,  a*  It* 
]uiK«e  were  n«ll;  far  1««  acrid  than  tbow 
ut  iIm  apple.  Uii  showed  (hat  tl  wat  due  14 
Ibe  Klerugun.  ot  pMr-griL  Buh  parUcl* 
literally  brlitlea  vilb  abarp  aagukr  pobila, 
and  ih«  catliarlio  energy  i>  duo  to  tbt  m0> 
cliaiiiinil  auliou  irritaling  the  wall)  ot  Uw 
alituemary  canal. 

Croirlh  of  Boit  and  CIrTx.— "Hid 

T«atij;ation*  i>(  llin  Anihrvpomcirlc  Con 
mitioont  Ihci  llriiiili  Aiutociiuion  hare  mad 
more  or  Wfa  d^'ar  ••iviirtd  iiitorcsUng  tacuil 
T«ap»clln|{  ih«  rale  of  erawth  of  thn  two 
MII4  la  t)i«  Brlilnh  IkIci*.  The  period  «( 
moM  rapid  i^nmh  \*  tmm  bitih  to  five 
yrare  of  ag«,  and  llien  both  Mica  |pvw 
alike,  the  girl*  bring  »  littla  aWrtor  and 
ligbtn  tlian  the  boy*.  Prom  Sto  to  tea 
tb*  boy*  grow  a  little  taxHir  than  Iho  glrla, 
but  from  trn  to  fiftMin  the  j^rl*  grow  Iha 
falter,  and  at  brlwren  nlcrcn  and  a  half 
and  fouriei-n  and  a  holt  yean  old  are  aeto-j 
ally  tailor,  and  tram  iwclic  and  a  half  ' 
firtecn  and  B  hnlf  art  hca'icr  than  the  boya,  ' 
Tho  boj»,  howrrer,  take  the  I«d  brlwcea 
fifteen  and  Krenty  ytars,  and  grww  at 
rapidly,  but  afterword  flower,  and  ocunpbM' 
their  gtowlb  at  about  Iwonty'thrtv  yvar*, 
while  glrla  f^raw  Tcry  dowty  afler  fififcn 
yean  of  age,  nnd  attain  tbcir  full  stature 
at  about  the  iwcDlidh  year.  The  tmcinga 
nnd  lalilci  ihow  a  >tow  but  ilcady  incrviae 
!□  itaiurc  up  lo  Ibe  jlfiicth  yoar,  and  a  murv 
npid  iDiTeuo  Ln  weight  up  to  tha  tislietli 
year  b  men,  hut  tbc  BlathHioa  of  wamen  axa 
trM  few  after  the  age  of  twenty-tbrvr  to  d»- 
Icrmine  the  stature  and  weight  of  thtlr  an 
at  ibc  mora  adranccd  period*  ot  life.  The 
cuire  of  tin  cbtat-girtb  in  men  aliow*  aa 
inoraae  M  a  tal«  rimilar  U  that  of  Uw 
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bt  np  (0  lh«  BfiB  of  flftjr  ftwt,  bat  tt 

an  to  htn  m  deSnltc  nUtloti  to  the 

BtTO  at  (uniin.    Tbo  «rcD^b  ot  miloa 

JC*  nplitlj  (r«m  twelvu  to  iiini-tiM*n 

,  uid  nt  k  ntc  vimiUr  lo  tliat  d(  tlic 

i]t^t;  BMC  klowl;  ud  rcguUrljr  up  U> 

ywt,  nXwt  which  U  doelinM  *t  aii 

Bcrculiig  nic  la  tV  a^  of  ■iil]'  fears, 

'  (trcngthof  IcmaWlntnotwtln  wax* 

ifonn  ni«  from  vitue  (o  iiiotlevii  jv*.r*, 

Eud  Btoie  alowljr  \a  tkiny,  aflcr  which  it 

Itlb  off  la  ft  muiner  sisnlir  to  that  of 

.nulei.    The  currrti  of  Ktrmgth  for  th«  Vnv 

■•nw  uw  not  p*ralM:  tX  elevm  yran  fe- 

ndoi  u«  «4ab«r  iliia  nwItB  b;  i*nniv-iao 

BOiU,  >(  Ivcoty  Tvkn  of  >|^  bj  llilnj-alx 

"pnundi.    Tlw  tact  tlwt  intii  contlnim  V> 

pvv  Ic  slnturc  up  to  hli  fiftwih  yiaj  onn- 

Ftndiot*  the  popular  nottoiw  on  the  nib|cc(, 

iBceordlng  t«  irhlch  ho  omm*  to  graw  bcfoK 

he  reachc*  htii  that  age, 

Tb«   eitiMt  Tolnows  of  lh«  Pifiac 

Sope. — Acvoiding  lo  Iho  "Soi«"  tuN 
nliihcd  by  Mctxn.  A.  Hague  and  J.  V.  Id- 
lUugi,  of  the  t'nitcd  SuiM  Gculogioit  Sur. 
Tty,  to  the  "  Ainrriona  Jautnal  of  Science." 
the  wrioi  of  ciliiiet  Totisnoes  on  our  PariGc 
tout  eitcnds  northward  from  Latm'i  PcdIc, 
near  the  (orllolU  pnnillol,  nl  iatentaiii,  for 
nearly  fivp  hundred  mile*,  and  followa  in 
general  the  axial  lino  of  the  Srrra  and 
Cn>cade  ICangci.  Tlie  more  pniminont 
peaka  of  the  chain  are  LaMon'a  Peak 
and  Mount  Shasta,  in  Caliromia;  lloinil 
Pitt,  Thrte  Sinti-rv,  Mount  irtltttm,  and 
Mount  Uood,  in  Orej^n;  and  Uounu  iit, 
Bcien'o.  Adams,  Rni^^er,  and  Bakor,  In 
Waalunglon  Territory.      Mtiniil  Rainier  U 

Lthe  gmndeit  one  of  the  number,  and  fnnna 
bomoH  prominent  lopof'nphii'al  object  In 

(Vuhlnglon  T»rrit«iy.  Tha  nirfac«  tc*t- 
are*  of  the  mut^rv  part  of  the  Terrllory 
hare  bMH  S7«ally  modlBcd  by  the  Un4o<n 
of  the  Tolono,  and  foiii'  of  tli*  Impanant 

^Thera  of  the  n^Ton  rW  amonK  h*  gUcter*. 
r  and  in*  <nveT  )u  top,  nvdibig  down- 
vnrd  for  fire  nc  iji  Ihdiuand  tcct,  nblle 
«Hb  the  moM  marked  mntmil  the  broad 
bnta  of  tha  nrailaialn  mppori*  a  dark,  denM, 
grnnd  fnreil  vcf^lollan.  The  niumlt  U 
formod  by  thrnr  poalca,  the  chief  of  irhieb, 
«  drcaltr  cone,  with  a  crater  about  a  iinar- 
t«T  of  ■  mile  In  dUmetw,  ri*M  lo  IM*^ 


feet  aboTS  the  Mm.  Hoodl  Baal  b  *  , 
ated  directly  nn  th<i  ceati  of  the  Un* 
Range,  ahuut  ticati-fiw  tnilei  anlt  4  fe 
OuliunUt  Hiior,  and  \t  Ii.su  Ua\e^ 
1(4  tninnit  li  a  aingle  [rt^fc  >  polka' 
a  rim  of  an  anclfnt  crater.  Tlieeaavt 
abaiii  half  a  niil«  wtile  from  «aM  to  tat 
and  )u  tmeirtilaii  wall,  for  thita  Uito  d 
Ibe  ciraimfenaoa,  risM  IM  feet  ahen  tt 
mow  ai»d  ica  that  GU  ibe  baiin.  lb« 
Aduu  and  Uowit  SL  Bden'a,  eft  ileMd 
aide  of  the  Colunbia  Ri*«T,  fan,  «k 
Kounl  Hoed,  a  Iriaagile,  the  aroa  of  «W 
faai  ben  tha  cea  lev  of  pneot  Tokaflk  •iri')* 
Nona  of  the  eolcanoea  alone  the  bill  v 
eupy  (O  comparaUrfly  itolued  a  poddaa 
Mount  Ehaala,  iiMoh  atanda  npoi  aa  ^n 
pkk  with  tha  nel|lib(wiBg  hilli  anil  ri^ 
■nany  UwaaAd  r*«t  (owcr.  It*  alt>tid»  li 
^Tta  a«  14,440  feet,  aad,  aa  the  ntighbaih| 
ridge*  rarely  aliain  an  altiltidcotinBit** 
feet,  the  Tolcnna  preamta  an  fanperfaf  q»- 
tacic  iBtpawrO  l>y  few  mooBt^ol  hi  tk 
nrtd.  A*  >e«n  fraa  ih«  wen,  ii  piul 
a  double  cone,  tbo  tnailer  biritl  apca  Ai 
Snat*  of  the  larger  one,  and  abotti  t,OP 
fort  lo««r.  AnniBd  ih«  brad  baat  of  di 
mooMalii  ouBonna  lt*aer  cone*  hat»b» 
Inn  out,  one  of  «hJch,  Utile  Shoott,  rlaa  R 
more  than  X.O00  teat  ibore  the  imI|>W 
lug  ralle^.  Soeoity  tnlls*  auutheut  «( 
Uounl  Sbula,  near  tbt  bouadary  heMM 
Keeod*  and  OtUforiria.  la  LaMwn'i  Ftak, 
whidi,  thoneh  It  b  aboM  1I>,K»  feci  UA 
i*  faj  MO  laenna  ao  ocnwpiieaona  oa  i^iett* 
ntaoy  of  the  Toloanoea,  beeauM  It  k  <«■ 
nuiidtd  by  other  pcafca  of  oonalthnhlf  'i^ 
ntion.  It  I*  a  broad,  limaliil)  it^/ 
moualain.  «ith  tow  pwwiluaal  wnnndn.  id 
beart  on  It*  tlopea  abwiJain  ttrUm*  W 
oomparaliTdy  rMCnl  cxinirioaa  e(  l»& 

Selenrt  aad  Jaek-riddbqcK— Uf-  L  A- 

rroetor,  in  "  Emmledgc,"  notion lWM|h 
nbimiTe  tiiUiaaoe  tliat  >aa  made  ■^■i'' 
»r.  Uerben  fipaneor  >iait  b«  aw  la  iH> 
occmijy.  tad  vUili  cane,  not  turn  a  t«W) 
ulew,  but  frcoi  a  pulfdt,  andHnnaktArh 
ibu  It  b  dUkuli  to  My  vbMbca'tlB  htm 
UMd  by  the  pteather  **  ara  bboc«  «liU*l7 
oeUnatttl  with  the  teaching  aad  milt"*'* 
tha  writer  be  attadia  or  villi  ihiKe  af  ib 
lataUgtrit,  wrfl-mlned,  and  «ail,«d«cBi'<l 
(toptiB  who  hsT*,  lBilead,ilwtarteil  fio* 
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thn  InforeiKCt  which  Kppur  to  them 
folio*  tram  modern  Klcntlflc  tboorict, 
wIm  hno*  iNll  iluil  i1h7  would  but  de- 
pade  their  amm  iiA  tbemiclcoi  (to  w; 
liag  of  their  calUng)  *cn>  thcT  (a  nb- 
Ltc  rvilliax  for  rlMtorie  and  nUing  for 
ining."    Then  Mr.  Proolor  quotes  ludi 
fram  lbs  ttiMli  M  att  &t  for  pub- 
ilioa.  and  a>U« :  "  Xewlj  thr«o  Mntuma 
tboro  «u  U  ka«t  Mnuwtnow  in  tho 
Bioj  b;  pricm^  and  nuokv,  and 
■gabMt  Ibe  fouful  dot'triTic  tliat  the 
round  tlw  lun.     t'n«iM  lhoii|(b 
liul,  and  tnjodgb^  ihdr  lDto1«r- 
tlieir  bclk-vinl  nbst  ykiaj  taujtbi,  and 
tbcir  daj  lb«irb«lict  «*«  iialural  OTODKh. 
in  Micourasing  10  Bod  ihal  to  onr  dn;  tho 
ivanoc  (if  »d«nco  I*  only  i^ikiuiI  bj  Iho 
i^Ut  and  iha  fooliali;  ontj  obumi  bj 
taaur  and  Iho  Jiub-Pudding.     \Vhcii 
ve  Mn«idr'r  ho*  iiirraairj  arc  cv-ruln  doo- 
trine*  Tor  iho  worlds  welfare — cvm  ihough 
hanaiflor  iVt  oof  bare  to  giic  place  to 
Mg<Mr  ami  broader  and  deeper  iruthi — It  i* 
well  to  •«  ihnt  tbooe  who  do  their  bcvt  to 
iSacrvdIi  tboio  doctilnei  are  not  no*  men 
wlioAc  wordi  httTo  tatf  wclBht,  ace  not  <Ten 
(■natla  or  bigota,  bM  liaiplr-^aaiia  and 
I       durlatanaJ* 

^B  ne  KM«Bt  CfHpse  ef  lh«  Sml— Tba 
^^PlHnal  reports  of  ilic  obterrailanii  of  the 
^■llat  Mttpae  o(  the  dth  of  Uaj  lut  hare  not 
fMbocB  pttbliabodl  hM  a  tow  prciuninarj 
MaienMnU  ivpettlng  them  bare  app«anMl 
In  the  ^nulK.  The  American,  Ktvncli, 
and  Krgluh  partl««  arHred  nXtXy  and  in 
good  limo  at  Caroline  Ulaiiil,  and  Mt  up 
llulr  apparatua  iiider  f^DomUT  lulltfnctnrj 
ooatBliena.  The  dir  of  the  cctlpno  opened 
ratb<r  mfaTorabtj,  but  the  Aj  cleared  be- 
fora  (be  BrM  contain  The  cioudx  continued, 
bowtrttr.  10  float  around,  M  Ifani  the  ci>miia 
wat  panlf  hidden  duffnig  twi^iiij  »econ<1i>  nt 
the  9r>i  minute  of  lotnlilj.  and  the  pbenoni- 
EiiiM  waawbotly  ob*rttreilatt<-r  Lbaceuatinn 
of  tflulttf .  .U  toullti.  howrrcr,  buited  for 
Dear);  Are  nioiilei  uid  a  half,  cood  obMT- 
VBlioai  ot  that  alaflii  were  obtained.  Thn 
■ippa«edfaitf«'Uorcarlal  plancti  wfre  Mni|[bt 
iMt  not  found.  Pheloffraphj  doca  not  Nnm 
to  hare  ^reo  tho  itsnlta  that  wore  expected 
IrwD  It  [  bat  h  b  utd  that  proofi  were  ^X 
the  Mmbbattea  uf  wbloh  will  permit  tlic 


Tcoonitivotlan  ol  tho  «iitirc  corona  aa  ft  wa« 
(hown  M  the  time  Ur.  IIiuihif:i,  of  Bold- 
non,  made  aone  obtertatioaa  uo  the  ipeo- 
tra  of  theoppoMl«aidca«l  thea:>roDa,fi«in 
which  be  baa  drawn  the  conttuikm  that  th« 
outer  poitioaii  of  it  an  not  rval,  hut  aro  of- 
foctcof  dilfriiL'liun.  Tbiiicunt;luBion,"Ciel«t 
Torre,"  of  lJru»H<I»,  obtu.'rvi«i,  would  aooiunt 
for  (ba  diflerunoM  uf  tunn  which  the  corona 
eaUbita  to  dilTifreul  ubwrvora,  but  laila  to 
aomuBt  fur  Iba  prwluminniiM  of  coronal 
tijibt  toward  the  wlar  «ijuxtur.  U.  Januen 
obN**«d  anew  that,  b«aidM  tb«  *pearun.ol 
brigbt  Una*,  tht  ooraua  Kivci  a  w«ali  con- 
tlnuou*  •prclruin  thnwinu  come  of  tbo  prhi- 
dpal  dark  ray*  nt  Clic  untar  rpcoirum.  TliU 
would  taror  Ihv  theory  tliM  Ibo  light  really 
procecdn  fmni  tfan  coi-oimI  appcndagi^  and 
that  IM  eitcrior  U  miult  up  of  a  maaaof 
mcloor*  rejecting  tbc  light  of  the  >iu»  a 
thnory  thai  1*  already  sapported  by  tho  ro- 
aulti  of  polaritcople  anatyill.  Il  i)  alao 
■tated  that  M,  Tacchlui  hu  ob*ervod  near 
the  limit  of  thecoroiiil  aimoipliero  the  ipco- 
trum  o(  a  h}Jr':>(!arbon  similar  to  that  which 
comoU  give  wEien  ihry  are  far  from  tho  aun. 

Fnctloa  ud  Slnrfart.— The  Frtndi 
Aeademy  of  lltiliciiii'  recently  dlMoxcd  tho 
quntion  whether  an  identity  of  action  ei- 
\*U  bftwren  the  Uriog  tiicuei  of  nalmala 
and  of  men.  M-  Bdrbamp  denied  any  ilmU 
Inrliy,  and  alli>f;e<l  dilTcri'iiocs  In  the  prop- 
artlea  ol  the  nnlifaji  uf  tuna  niul  Dalmal*, 
anil  between  Ibo  miiks  of  man,  the  eow,  and 
the  goat,  hi  aupport  of  hi»  f\cw.  The  on- 
Rwer  to  this,  as  nuggcsted  by  ihe  "  Lancet," 
it  that.  In  the  proccM  of  croluiiun.  tunc^un 
prBDcdon  itnielure ;  hcnco  the  legitimate 
mrollary  is  de'lutvd  thai  the  properli«a  of 
a  iliaitu  art'  more  ilvljeale  leetaof  ita  Datnre 
thnn  tlin  iiructurc.  it  'vt  luure  than  pn>b> 
ahin,  howi^rer,  Uiat  in  drawing  lhi»  euiic1u> 
Dion  »!'  aru  Kwi-ircl  by  the  ImpcrfectionB  of 
our  xuinef^  and  that  nMlocular  Mruotura 
H^WK  hnnd'in-hand  wiih  function,  and  (bat 
•  change  in  pcopvrty  in  acenm^twiiod  b;  a 
eorro^ondiog  rarialinn  in  the  arranffcmonl 
of  the  eonstitaeiit  ■loma  ol  a  mnleeula. 
Krery  cell  and  erery  molecule  has  ita  Indl- 
riiiial  elianeteriiiiieii,  and  Ihpa;  iilio«ync»»- 
Hleii  may  eittinil  to  dilTircnt  inditiiluaUof 
tlio  ume  Kpoclea,  to  dilfarent  ipwlc*,  and 
to  diftcreni  geinn. 
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i  —rt'Bl4t  JOcropheWr-fioRu  of 
I  ratdcET*  of  thb  iamnud  mtj  be  pJcsMd 
•  hBt«  «  dwcription  of  m  little  nJorophono 
1  ha*  fiv«n  good  renilu,  ud  wtiicfa  nn 
aadth  In  a  !««  tainiMet,  (n»  mat«dal 
I  buDd.  Ii  If  R|>TVwnt(4  to  the  Spm  «f 
r  BUnnil  ifM>.  It  is  niMlo  from  «  vivliiig- 
Feud  o(  Uia  onliowy  ibiokniM  «ut  •qnuc 
'a  round  Old  inl|[bi  k^k  bttln,  but  It  vlU 
giro  Uai  tatlifBCilon.  On  Ihu  nnl  dioaia 
bo  futtoed  wUb  (Mlin^vai  ttnve  thin, 
tigbl  dlikiof  olHmo,  ItBB'.of  tboipul- 
lij  UMd  Ik  tho  cloctrio  ligM.    Ths  dltk* 


Ifrx,  tor  eiuaplr,  by  the  tmndad  If,  Afci 
tbc  red  C,  ibou  tli«  Jiik  B',  whom  tf  fa 
«tn  AHpusn  bjtbp  tint  dinks  Bia  nan 
to  the  tamlBBl  D  iluougli  tbe  t«a  ndiCt 
The  Utile  InMnBocnt  Binj'  be  ^idr  wr 
MoritlTeto  Ibftotce  and  lokll  •ana^pk 
Tided  tbccard  A  i«  girot  tbcproparadifa, 
>nd  U  Dcllbor  luo  bcaTj'iMr  too  tigh'  TV 
Toiot^  with  Ita  timbtf,  of  •  peraan  qnUf 
In  hi*  umO  tone  at  tfca  otb«r  tUt  tt  Ai 
reom.  can  be  lieard  xtrf  dMlaetli'  k  It 
Iht  Mundi  ei  Ibc  phuM  oro  p»i  llnJofli  *< 
fiflcolcd.    The  ■i>p«fWu»  aboBld  h»  fknl 


'  ahould  b*  plawd  •tmmMHcall)-  at  the  an- 
gfet  of  ui  ctiuilatcnl  Iriaiiglc,  and  Hbould 
bo  put  in  communkatloii  •Sih  each  other  by 
tho  n<ppcr  vlici  I  i  A',  wliich  an  citbrr  aol* 
dcrcd  or  ctuck  tlglitty  into  hotea  made  in 
each  dlik  la  rdvin  them.  Ptalinoin  may 
be  adriiitaf^ouily  mibnltiiM  for  ctqiper. 
The  rent  of  the  appantiu  COnliNa  of  a 
•qtiirv  iTbodea  foo^  H,  tuppoillag  tbrfo 
prtpuialtc  rodH  of  oarlMn,  CCC,  arraagod 
BO  a«  lo  corroipond  oiactly  irith  tho  tlirco 
iUk»  tt  I!  II '.  Two  of  Ihu  roda,  C  C,  com- 
tnnnicale  by  Iho  ooppor  or  platinum  wirM 
dJ  K<lh  tiic  tominon  tormina)  D.  vbilo  Itio 
third  toil,  C.  oaiimiiinltialM  alono  wilb  a 
•OMnd  i(>nRiDiil,  D'.  Tlio  upper  tain  of  Uie 
tiiarccial  rml*  alioulil  b»  cut  into  a  btTol> 
ihajM— not  Into  a  polat,  for  that  don  not 
ghwmOlelontooniArtf;  Tho  r«da  ar«*ea1ed 
to  tbo  wooden  hMo  If.  Th«  theory  «f  Ifalf 
oricropliaaa  la  vtt;  aloipla.  The  cnrnnt  en- 


upona  taU«  t  no  or  three  OMlTra  away  ft<K 
tho  aomuL  For  a  battor^  t«  put  the  i 
phone  ia  aeUon,  Ibare  generoJIy  naed  ■  < 
BiuiM*  clemi-ni.  Two  or  (bree  l^iriiatM 
e1«n«nt*  iramld  do  aa  irtJL  I  hare  oaida 
modiflcation  of  tbt  heOaaAi  •lemmU.ti 
the  ahapo  of  a  pile  maile  of  a  plate  ef  Oat 
and  a  oathon  phrie,  maUteMd  aU  a  ■oa- 
tai«d  potailea  «f  bidituoute  of  potaih  tnt 
hydrechlonio  or  avlpfaato  of  asnnonliL  It 
U  in  fioi  the  hlelireaaate  pQe  withoal  Ha 
OMIly  inochaolin  whkb  l»  lucd  fgr  nOn- 
toK  tho  iln«  ftwoi  the  aciioD  of  tbe  idl 
when  the  appantaa  I*  at  tott.  lUi  alt 
meat  doc*  not  waato  when  tho  comsl  Ii 
iBlPmipl^il,  a«  In  tb«  LeolaiMiA  jOa.  I 
tllRiciitiy  sbldi  aibea  Id  tha  UM  of  tkt  fOe. 
from  the  ptBMralioa  of  tbe  i-.<  .ha 

•mmoniaoal  nlsiiMia  UU  Ui,  -.it 

win*,  bu  bNn  obtkbtd  liy  M.  rruu^cn'^ 
dnfco  of  eipoalag  the  nrinna  to  a  halt  «f 
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dHnit  f*i»IBMt  wttlcib  dBtraiTi  thrir  npil- 
UrKf,  while  H  doe*  Dot  effect  (hdreundiicu 
Ing  po*M.  Hm  ■uperficial  panlGse  maj 
be  Mg«piNl  off  after  (b«  balk  Pile*  nwrb* 
olrtaiMd  bj  tU*  mawi*  tbu  wfll  tnthiro  bi- 
dcSnitolfi  and  Imto,  i^paramlr,  as  clcctn>- 
■ottTc  forw  MfMirior  lo  that  of  a  L«cIaiKh4 
jdk  a(  lli«  taoM  dloMnaloiuL— U.  A.  Buc- 
«a»  (trmifatnJ  /)r  tht  roptdar  Seirma 


^  Iwt  1 


UgliUlkK  <rllb*Bi  HadlMf  Thndtr.— 
A.  eumfpundoDt  o(  "  Natur*  "  r^tortt  a  <ia- 
lent  i^  wui  nghuins  Mom  which  Uok 
M«r  iba  cnM  o(  ih«  Apmnlntui,  and 
iifng  which  no  aamd  «(  (huntlar  wm 
The  wrtttr  aba  dtacfiba  two  oibar 
Marnu  thai  b«  wltDaued  on  Ihft  «d|ta 
•t  th«  Mtmtf  tpto  hlgbianit*.  "  <>□  ihfW 
nlgbia,"  b««UM^*'ttic1lghliimgiraiitalii- 
MIBlBt  aad  tItM  thai  wc  were  able  to  walk 
•bout,  dMCNiMS  o*'  "■r  aniDn^  the  nana 
and  tilinilHi  ai  naitil;  as  b^  dajllghl.  th« 
iBUrralu  t>(iw«D  the  Siuhe>  being,  I  ihould 
Jndg*,  iKTcr  more  Ibim  a  mbiuie,  while  mudi 
of  iba  tlise  lhi7  ■ccmod  abtoluul;'  oonltau- 
oua,  ilic  loodie^ic  bring  *MUe  In  all  de- 
tail* lutdcr  a  diffiued  ride*  llf^  Looting 
flirctfeead,  tbe  noTomeDta  of  the  lisliminK 
worn  comI/  dianrnible,  the  ktoaUijr «{  the 
diMhMgM  Ttrjiisg  frran  una  part  of  the 
Ta«k  lo  — t>thM  in  a  mannFr  whiob  it  wu 
fanpoadbh  la  mnfinind  with  the  reflection 
trf  li^tniog  from  a  disunci!.  Like  the 
aura  o(  laal  night,  those  tm  fallowed  by 
oopiont  rain,  but  not  a  tiasle  peal  of  thun- 
der <*u  bcud  daricg  tb«  whole  nlghi." 

CaakiUtM  -  ProdBtU  from  DlfcrHt 
-tht  [alh>idng  Ogmca  abow  the 
nt  per  hour  of  eombnulon-pTiMlucii 
from  aenral  TaiMea  of  arlifidal  light,  (rn- 
!«•  tlw  dectiK  light  bu  Mmo  p«eullar  In- 
JurhM*  lBfliien««.  it  h»*  %  gnat  anporiorilj 
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NOTES. 

Ha.  Rontn  B.  C.  Stui!»;  )d  ■  paper 
read  before  tbc  California  AMdcmT  ei  Bd- 
tneca,  annMniora  hl>  oonelailon,  nam  Ua 
audita  of  tho  ahvlU  ol  iho  Colotado  Dram 
and  the  region  tartlior  Mat  (pai'ticularif 
(rem  >ludi«B  of  Fhf»a  tad  JHodeitJa).  that 
tirtrj  item  bearing  upon  the  goographiwl 
diilribadon  of  the  apedca  iMieatc*  tbe 
■oouDtaln-lalica  aa  the  aouTce*  whence  tbcj 
«T«  d«riT«di  polnia  i«  tlipir  dtfxtst  Irinn 
Borlhnljr  n!};ian«  at  wvll  *«  from  liigbvr 
altjiudea;  and  oonln'bute*  addjiiunal  te*ti> 
moay  u  to  the  aaii<|uit<r  of  these  wMdjr 
(pn»d  though  inferior  t^irmt  of  Itfcu 

Gi^iDiAi.  BicuuiD  D.  Ci'th^  of  the 
DnlMd  States  Coaii  Sarvcv,  dinl  in  Woih^ 
bigtan,  Dcoembcr  13th,  in  the  lermly- 
MT«nth  loar  of  tilii  aj;o.  lie  hail  hem  con- 
nnHcd  with  the  ('cii«l  Survey  diirinit  tbe 
gr<ater  part  of  bin  lif«,  and  <>k»  al  the  tinw 
of  hb  Jeath  firat  ooaiitant  supFrintendait 
ol  the  wrrlcc. 

Ix  a  popcT  before  the  American  Aato- 
elation  on  the  ■'SMTicnlinc  of  Platen  Iilnnd, 
S.  Y.."  Dr.  T.  Sterry  Hunt  cxpreuod  him. 
»iitt  in  favor  of  tho  opinion  oi  Dr,  Diliion, 
of  th(-  Sclionl  of  Uintw,  Uolunihia  College, 
that  the  belt  containing  the  miiKnl  ia  « 
protruding  portion  of  the  Boooio  aene*. 
The  appaaroncc  of  liolnicd  billa  and  rn^na 
of  iwrprnlinc  h  coronion  In  nilicr  rcglanii, 
and  la  by  Dr.  Hunt  >!i|iluini'il  li;  ilie  uoiuid- 
cniliun  thai  thi«  vury  iiuiolublu  ma^neaiaa 
ulirale  rtviittti  tho  atmovpheric  ageacle* 
which  dlmoli-e  limeiiones  and  coniort 
gncluei  10  cinjf  —  the  removal  of  which 
nx-lia  Icavri  cxpoiicd  the  inctudcil  bed*  and 
li;riti;:iiUr  mafoo*  of  M-rptniiae.  Similar 
appesrani-oaare  wen  inmany  pait«  of  Italy, 
where  ridges  and  borae*  of  terpentine  ore 
toutid  protruding  In  the  midst  of  Eooctio 
nrato,  and  ban  hitherto.  Iiy  mail  European 
geologUli^  been  regarded  a«  enipllTe  mauca 
of  En^r  aci".  Mather,  who  deacrfbwl  the 
Slalen  Island  toratlly  trjun*  Ihin  forty  yean 
Ufa,  alno  looked  upon  tho  terpeniiue  aa  an 
CTUpltTe  rock. 

A  ctrHiot't  instance  of  the  kindling  of 
a  Gt«  by  meatu  of  the  tmiocntmtion  ^t  tbe 
iUn's  rajs  by  a  (^lobular  walor.boille  tbroagh 
which  they  pauird  ii  trtaicd  by  a  corre- 
apoDdvnt  of  "I«  Natmr.-  The  day  waa 
eotd,  but  the  eun  shone  brightly ;  the  bottle, 
an  "onlon^aped"  flask,  Illt«l  wiih  walti 
so  u  to  form  a  perfcet  lens.  Ht  upon  tbe 
table.  The  utarlfng  of  the  tirr.  which  woold 
ham  ««uted  great  damage  it  thn  n^latrr  of 
the  incident  had  n-it  l<r«n  prrueni  to  citln- 
euuh  it,  was  rorealed  by  the  rnnokc.  A  d»- 
libcrtite  eiperlment  wai  made  on  the  next 
day,  with  complc-tc  kucccm,  In  Idndling  a  fire 
b)r  ilib  neana. 
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Tn  Tail  Uall  Guutc"  dim  tooie 
■on  cues  lllmtnilnB  tbo  mtl&xj  <A  tb« 
king  fumitlMd  b*  tli*  KBglith  board- 
hooliL  The  Mud*  wu  goognph}'.  Tbe 
bildrcn  wpre  »blc  U>  pre  an  MeurBtc  lid 
Ibe  viporta  tit  Tswirv;,  but  could  oal 
dw  piciun  of  a  BonL  TI117  |{»v* 
hat  U«  UtiiuJa  of  I>uiii  wu  la',  but  wkn 
"Wli*l  l>  Ulilsdcf"  tlia;  wen 
dtber  ilvmb,  or  ptr«  bbcIi  aiuircn  bb— 
'  Latitude  loau*  lisM  runniBg  Htalgbi 
up";  "LatllDdo  idcuu Eonis or  cUaMo " ; 
"Latitude  1*  maaiuitd  hj  mulltp^fli^  tite 
hu|t>Ii  by  ib«  bcMdtb."  Comet  liMs  oE 
iaiporU  «t«re  giien,  but  euMonu  doiii*  itete 
.  I>7  *  ^\  "Custom*  «»  *Vt. 
aic  lUngB  liiat  wc  bare  t«  do,  oad 
re  ougbt  M  da  thran";  bj  ■  bo;,  -Cm> 
OmtTK  iluiiiM  arc  i«  fiu  la  the  plaota  and 
lrhlL^-(ll■f;  mnt,  not  *i«ppiag  about, 
bat'f»«ot  when  the;  are  done.'* 

AccoBDDH)  to  tablM  ^parad  br  Dr. 

niel  DiaiK*.  of  ilia  li'««  V«rt  Mmooiv 

Flci^cal  Obivrvator;,  Oi«vnvk'li  Obatrtatotr 

bad  1,145  buun  of  luseblii*  in  IS7S.  In  a 

Bibil>(}>  of  i.M"},  obllc  Me«  York  had 

l,9>«  baun,  in  *  poulLilllj  of  4,449;  and 

n  1879,  Grccnnlcb  had  UI7  boun,  ud  K«f> 

^TorltMOI  bout», 

l*»om*on  Srait  KtuaoK,  of  the  Lusd 
^  CninnliT,  Svrdrn,  a  <UMla|ttd*bcd  louto- 
^'  di«<I  N'ovi'iiibcr  20th,  M  the  agt  of 
>  vinMj'tpnD  <tntv. 

It  b  pmpnml  lo  hold  neit  jear.  In  llw 
I  biiil<!ii>K  uf  <'i'^  lulcnialbta]  t^hvriei  Ks- 
Ubition  at  South  Kpiuinj^lon,  an  eibilntkia 
lUuHtating  the  tclutioni  of  food,  dnva,  Ihc 

dwelling,  ihc  school,  and  the  woiiubop, 
vlUi  hpatlh.  Tbr  cxhibmnn  sUl  be  dlitdol 
into  iu«ti<in«  of  ■:'iliiiati»n  and  h#alili,  and 
fuiilivr  iuio  j-it  |iriuvi|ial  gronpa:  1.  Kood- 
matlcni  uid  Ibdr  |ire|>anlion ;  :.  Cms, 
witli  •podmoM  of  ilitTcient  ityliu  and  mo- 
t^rhilti  a.  4,  and  S.  VThat  pciiams  to  the 
iiralthful  c'Ditivciion  and  fitting  of  the 
<l«vUiri)[,   the  ncbnul,  and  the  worftthop; 

Lknd,  6.  Alt  iLul  relatua  to  (irluiar},  lacbnical, 

Isod  art  eduoitioQ. 

PopriAK  li'ni  li-achM  norernl  »iirn»  bj 
whioh  it  prel«nila  lo  [lelvnninr-  rn>ui  tb< 
oeitthrT  on  a  pnniculai  dav  nlisl  (he  Bvalh- 
«r  irill  be  for  a  locgcr  or  alicirliT  ilmc  in  the 
^Aitnro.  M.  A.  Lanoutar  tcporta,  ia  " CM  U 
t"  of  Bimfela,  coiic«riiiii|  a  ti>n  he 

I  made  of  out;  of  IheM  alcna.  It  1*  tliat 
tA  St  JIfiiliinl'ti  daj,  or  the  Bih  of  June.  n>u- 
etmin^  whicti  a  promb  is  rife  in  the  Couli- 
iieiitalcountriMthat,)ritralnaib«n.li  will 
n^  for  (om  dajrs  aflMwaid.  H.  Laniaa- 
ler  exandnM  tha  record  for  fifej  jeara,  Iran) 
liU3  to  IfiSl,  and  foued  fn»n  h  llnl,  aa  a 
nilci,  it  aiatA  about  aa  much  and  aa  otUn 

\n%  the  fortj  dajs  followtns  the  8lh  of 
fane  when  U  did  tiM  i^  en  Ibat  daj  at 


I  alwail  iliiL  Ttkii>|;t)M)  areragisaftlllt 
'  )^er^  tWe  oaa  a  diirctctxe  uf  rl  1^ 

or  ksi  Ihaa  one  wienlocDlh.  and  ol  Xmh» 
'  ntiUiseirea  (Hh  1-7~'G>  of  rain  tn  tinrti 
,  lber«lavSL)I£danl-  nnt  ilTiiinih,  iiilrfyr, 

<m  wbkfc  M  I«nod  a  mla. 

Ui.  Jews  Eliot  Ilawain,F,  R.S,a«>t' 
kooim  tkanb*  and  qui»ciltf:iBt  uf  Lndi^ 
died  In  ^'uT«nllMr  U>i,  at  the  aee  of  «nr 
IT-aiijvar*.  Bia  father.  Ur.  Luw  Ikatti 
f .  n.  &,  wat  in  Ilia  own  da;  ■fif'-f'*-* 
at  a  inei«ocalogUt. 

TvoounEiT,  ilie  greM  Rntrian  nnidi^ 
roccntl;  doccawd,  bad  the  haaTini  taa 
that  liaa  ;ei  httu  wciabe*) — 1,012  ^mam 
Tb»  %rtw^  >eichl  u  Uie  buann  boia  k 
1,390  eraBOM.  Tlie  statblioa  of  la^ 
wtjghta  ao  far  gatbefvd  do  not  thaw  iW 
Ricat  tntdinoaieinaiied  byhrarjfar^ 
C'^nkt'a  brain,  1,SOO  ||rBin*Ki^  «■•  tooU- 
erabl;  latjCDr  than  tb*  a*«racc  whlJe  0«» 
bclla'n  KM  nniiarfcab)>  amall  The  Into 
of  Raphart,  Cardinal  Uamfaali,  CbNta 
DMtaa,  Lord  Brron,  and  Cbatlo  Le»I^ 
did  ao(  eiortd  llie  atetvgt,  aid  mij  X* 
ufaiul^  i«ad»cd  II 

L»imcii*«T  WratKJini,  a  Cennaa  n 

Iileirer,  b  abovl  10  laakc  awMbar  Joano 
ato  Aftia^  Uic  coat  of  whkli  b  ittnjA 
\fj  priiMc  cueilribmlona.  Hla  oblM  «1l 
be  to  onlorc  tbe  KalMai  ftvn  SakaaCa  U 
Itn  tiinutli  Iniii  th*  Camgn.  TbefBann*' 
iliii  <'i|>cil>i>:.n  \*  iikel;  t»  hare  an  b«w>> 
tani  btattnc  on  (he  exteukm  and  dmu^ 
ment  «I  trade  on  tbc  C^weo,  and  lo  Manik 
at*  nadi  to  gcograpUcal  ktsDvkdfpi  In 
the  contonpMcd  route  aill  inttnnt  lU 
Miuibetn  and  meiplorrd  [art  of  tW  b«d 
of  itM  cnu  rinr,  |ir«b*t)l;  In  iba  iiililtfi 

TmremaiM  tA  Comnandanl  LiacWoi 
other  oMnpaBioau  of  lbs  eiularer  u  1'*- 
muHi.  abo  acni  niaivanvd  bj  HTap*  ta 
Ui«  laii  ci'iitutf ,  bare  been  dltantnd  I? 
Ibe  Box'i'"  >  'aibotie  mbaktuuda  nn  Ike  bl- 
a«d  of  Tniiiila.  there  Ibe  nuMBcre  econai 
A  iMowiU  ehaad  b  lo  b«  buUi  U  lb*  qnt 
whata  Ibtf  OK  batlcd. 

Tm  Italian  Itaielfr  ftcooni,  who  vti 
eiplorine  (Im  routili;  of  the  g^naaHannhr 
the  awiHCH  of  tbe  GFOgt^\Ucal  f^Mhtj  ■( 
Ulan,  was  nmdcrad  b;  the  natit*  on  Ihc 
I^ihof  AuguaL  lib  dtath  pntaMtaadl* 
one  o(  ibe  sort  ImfMirtast  ufdoMhw  e( 
il>«  da;  bio  a  ooioiii^  n*omd^  *  " 
man;  qOMtloon  atlll  reaudft  lo  ba  1 


Amwi  tbe  S^OOO  anMca  of  btoaw  I*- 
lonptng  to  the  hkc^wvlkf*  m  tar  food  b 
Sviiunlatti!,  ohaat  30  per  taac  an  di^  II 
iwr  MM  bratrltt^  4  \m  end  fcalta,  >  ftr 
tmt  acedia*,  "-4  par  otnt  baantto,  tad  M 
per  cent  Sbnla^ 
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PKOM  MONEK  TO  MAN. 

»r  PBaNCES  EMILT  WHITE,  M.  D., 
PBOnaram  or  ntmni-oaT  in  thk  kmium'*  uuiicAt.  aoixMB  or  rainisTi.TAitu.* 

AN  baa  long  been  regarded  not  oulf  m  »  compendiuin  of  th« 
entire  animal  kingdom,  bat  as  an  epilcMne  of  the  uniTeree— aa 
Xature'fl  short-baod  cxprvHsion  of  a  long-continued  history  begun  with 
tho  beginning  Rondensaiion  of  ihi!  nvbulir,  and  utill  going  on  lo  the 
devfilopmcni  of  higher  ty\n»  of  liumanity.  Nature'A  language  bt  hlvro* 
glyphic,  and  for  th«  correct  interpretation  of  her  occnit  charactero  a 
key  ia  ncceasary.  It  is  one  of  the  many  triumphs  of  modern  science 
that  she  has  found  at  leaat  a  partial  kty  to  this  mysterious  book,  and 
it  is  to  the  unlocking  of  Home  of  it«  socrcte  that  your  attention  ia  in* 
vitiM)  on  thin  occwion. 
^K  My  Miliji-ct— tho  d«vidoj>ni<-nt  of  the  human  body  from  a  mirro- 
^■opio  K{>eck  of  living  matter — ia  a  vayt  ow,  and  the  attempt  to  con- 
Hpiue  Us  oomiide ration  into  the  spaco  of  a  HiDgli;  hour  can  result,  at 
^TOit,  in  a  little  more  than  a  bare  outline ;  but  even  such  an  esposition, 
hoH-evcr  imprrfext,  may  perhaps  be  deemed  justifiable  as  a  means  of 
inciting  to  further  Htudy,  and  it  is  in  this  hope  tJtat  the  task  is  under- 

^B  In  tb«  earliest  perceptible  stage  of  ila  eiiittejice,  the  human  being 
^BttBtsts  of  a  minut«  apparently  homogeneous  mass  of  liring  matter 
^tft  tho  kind  known,  Hinco  ihv  days  of  Von  Mohl  and  Komak,  as  pro- 
l<q>tattn.  The  wonl  mean*  i^imply  ih<:  Jirtt  formative  tnalrrial,  or  Mm 
material  in  which  all  plants  and  animals  liavo  their  origin.  That  it 
is  a  fact  of  natorsl  history,  and  not  a  mere  figment  of  the  seientifio 
ina^alion,  that  all  plants  and  aoimaU  originate  in  a  common  sub- 
I,  is  no  longer  denial.     This  great  principle  was,  indeed,  re«og- 

Aildnw  ilnliT«r*<l  si  tbr  op«nIiig  «r  ilw  Tw«artT4iu»Ii  Aaaoal  Scwion. 
fw.  xxix.—V] 
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mied  by  Han-«y,  and  Snt  exprcwed  in  lii^  famous  aphorism,  "  Omh 
vivwm  «a:  ovo  " — an  egg,  whenever  it  occars,  oonsisUng  easentiall;  4, 
a  miunte  globule  of  protoptum. 

Wbst  is  the  origin  of  this  noiTersal,  whit«-of-«gg-like  nulaidf 
As  tittle  is  known  of  the  history  of  tbo  firet  prodnctioa  of  proiofibBB 
us  of  lh«t  of  tbv  cl«meDtti — hydrogen,  oxygen,  nitrogen,  carbon,  «tc, 
tof  which  it  is  composed.    So  far  as  yet  djaeovvred,  all  protophwa, 
nrbether  vegetable  or  animal,  is  derived  from  pre'existing  prottipbm 
'The  spontaneous  production  of  living  matter  from  twQ-liTing  mate- 
rials bat)  never  been  tattsfactorily  proved.    The  particular  kinif  uf  pro- 
Ltoplasm  which  wo  arc  abont  to  oonsid«r — vit.,  the  human  germ — is  th> 
FoombiDed  derivaUvfi  of  certain  glands  which  rxi«t  in  Bvpuat«  adnlt 
human  beings  who  re|>T«Mmt  tbo  u|q>oiit«  Mxual  polarities  bckmgisg 
to  all  except  the  lowest  vegetable  and  animal  types.     At  the  carliM 
recognizable  stage  of  his  existence  man  may  therefore  be  rcigahled, 
phyuiologically,  us  a  secretion.     Zoologically,  to  what  rank  is  be,  tbea. 
cntitJtsI  ?    The  undeveloped  human  ovum,  immc>diately  after  its  fer> 
tilizalioH,  com«pon(Ii  in  etructnrc  to  the  lowest  known  order  of  the 
Lnosb  nniplo  otaia  of  aninwls,  Uw  ProUtaoa,  which  stand  at  the  vtiy 
Pfoot  of  the  EoSlogioal  acalo^    To  this  most  humble  of  all  known  Itvinf 
ereaturca  Professor  Haeckcl  has  giren  the  name  of  Moner,  a  word  irf 
the  same  origin  as  monad,  and  expressive  of  tdtimate  nmplidty  ami 
primitiveness. 

Mon>  simple  oven  than  the  moncr,  bowevcr,  is  the  batAj/biv*,  tomA 
on  the  deep-sM  bottom,  and  dcscrilied  by  Professor  Huxloy  as  connst- 
ing  of  an  {IMolIned  mass  of  a  »}ime-like  materia!  postoMing  all  the 
iptt^Tlica  of  living  protoplaxm.  Even  granting  with  akoptios  oa  tine 
^KMnt  that  the  existence  of  batbybios  is  not  satisfactoriiy  proved,  n 
may  nevertheless  assen  with  confidence  that,  as  the  natqral  predecessor 
of  the  moncr,  it  ought  to  exist,  and  vrill  some  time  bo  discorered,  |nil 
as  (vrtain  nnob«cr^-od  hcarcnty  bodies  have  been  partially  deaoifted 
and  located  by  axtronnmcrs  long  before  the  telemope  had  ponctialed 
tbe  obscurity  in  whicb  they  were  bidden. 

Through  the  processes  of  nutrition,  under  tbo  combined  infineooM 

lof  growth  and  development,  this  non-nnclcalcd  mass  of  Uving  proto- 

Fplnsm  (the  human  ovum)  acquires  a  nncleus;  in  othiT  words,  then 

appears  at  it«  cont«r  a  minute  speck  of  matrer  slightly  more  opsqu 

than  the  anrrounding  matter.     Differentiation  has  tber«fan>  began ; 

that  is,  a  different  of  parts  has  made  its  appearance.     How  does  tU* 

I  Duclou?  (to  which,  in  cell-phydologr,  so  much  inip«irtance  is  atlsf  hw!) 

'differ  from  tbo  surrounding  matter  which  constitutea  the  bulk  of  tlis 

germ?    Chemically,  it  is  more  active;  it  is  believed  to  be  the  part 

'where  nutrition  (ih^  nMlmilalion  of  now  material)  mainly  takes  (lUm. 

rlta  grc.itor  chemical,  and,  therefore,  riutritire  activity,  is  shown  by  its 

deeper  vlaining  with  coloring  -  matters,  audi  as  oarmine  and  hma- 

toxylir.  and  hy  the  fact  that,  with  the  aeeeea  of  nutriment,  fnsb  iffl- 


FROM  MONSR   TO  MAX. 

ciei  make  th(<ir  appearance.  It  undoabtedly  conmnfi  ft  larger  propor- 
tion of  the  nitTOffcnous  matter  which  ent(>rs  iato  the  compOBitioa  of  all 
protopbum,  and,  like  Xhv  iin«l(^i  of  oilier  ccIId,  k  certaiu  p«rc«iitage  of 
phoepbonu.  Al  Hua  MKgo  of  iu  vxUUiace  the  germ  (irtill  micnwcopio) 
U  npr«*cnted  in  the  zo&logieal  wale  hy  tbe  Ama^a,  wliicb  il  oloaelf 
reBduibles  in  structure,  hsTing  tbas  ascended  to  the  beoond  roond  of 
the  soOlogical  ladder. 

The  anusba  baa  received  its  full  ahnrc  of  atteolion  from  biologists, 
Iu  physiological  endoirmcDtx  aro  scarcely  grcati'-r  than  thoM  irf  the 
oon-Duclcatvil  moner.  Both  are  capable  of  effectiug  ihoM:  exchaagca 
of  inatt«T  which  coDstitut«  natrilion  ;  both  are  capable  of  reprodnetion 
(a  phase  of  ootntioD) ;  both  hare  the  power  of  changing  their  fonn 
bjr  thrusting  out  ponions  of  thvir  mass  {the  to  called  "  false-feet "),  and 
of  thus  ozccating  slight  rix^i.'ping  moTVmcntK.  These  little  massee  of 
protopUcm  sro  alao  capable  of  rcitpoiidirig  to  contact  of  other  nutter, 
thus  exhibiting  the  mdimciita  of  common  senratioiL  What  is  the  evi> 
denoe  of  this  capacity  ?  llow  does  the  amceba  manifest  a  sense  of 
toodt?  When  some  substance,  perhaps  a  smaller  ropreseotatire  of  its 
own  species,  floats  against  the  sorfaoo  of  an  amccba,  the  precocious  bit 
of  protoplasm  responds  to  Ibe  salute  by  flowing  arouiul  its  victim, 
which  is  thereby  iuolosed  within  tJie  body  of  its  captor,  and  gradually 
appropriated  as  food.  ProbaWy  the  term  "victim"  is  of  doubtful  ap- 
plication in  this  case,  since  the  difference  between  eating  and  being 
eateo  must  be  trifling.  However  that  may  be,  the  one  improvises  a 
stomach  fortheoccasion,  and  digests  the  other  with  all  the  noncftal<mce 
of  a  Fn^jce-Islandef.  The  human  germ  is,  however,  prewrvod  from  a 
similar  ittdutgence  in  iui^ipicnt  cannibalism  by  its  dilTcrent  environ* 
mcnt — not  the  only  period  of  its  existence  when  it  escapes  evil-doing 
through  lack  of  opportunity — for  it  receives  its  pabalum,  ready  pre- 
pared, from  the  blood  of  tbo  mother,  which  b  doubtless  oae  of  the 
conditions  of  its  fotnre  higher  development. 

In  this  responsG  to  contact  by  movement  on  the  i>art  of  the  ama;ba, 
it  exhibits  tbe  rudiments  of  botli  muscular  and  nervous  action,  since, 
under  the  influence  of  an  external  force  or  stimulus,  a  reflex  move- 
meut  is  produced. 

The  next  perceptible  change  in  the  evolution  of  theovant  is  known 
UB  gegmentaxion.  This  consists  in  an  increase  of  its  mass  by  dnptica- 
tion  nn<l  reilu|>!i cation  ;  the  unglv  cell  fintt  aciuirtis  a  second  nnclons, 
nntl  thu  surrouudiiig  protoplasm  then  separau-s  into  two  masses,  each 
having  its  own  nucleus ;  this  process  is  continued  until  the  envclofMng 
[lembrane  contains  a  mass  of  cells,  each  like  the  original  anxvboid 
From  the  rcsemblunco  of  the  ovum  at  this  period  to  a  mulberry, 

<  is  called  the  mulberry  or  morula  stage  of  embryonic  derelopment. 
Id  tbo  xoltlogical  sc^ie.  it  corresponds  to  tbe  labi/rinlhula,  a  little  ani- 
mal whicli  consista  of  an  aggregation  of  simple  nucleated  cells.  From 
this  multiplication  of  nuctei,  which  are  reg^ed  as  the  active  centers 
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Eof  Dutritioa,  tbeni  most  result  an  incrowed  power  of  devulopmoat  txA 

Igrovtb. 

By  ihc  nb«orption  of  fluid  from  (In.-  matemut  tbtsuea  in  wliich  K'u 
imbedded  and  tliu  accumulation  of  this  fluid  at  the  center  of  tbe  nut^ 
the  cells  of  this  mulbeny-like  body  beoomfl  erowded  outward  lo  lb 
periphery,  thus  forming  a  lining  for  the  membranous  sac — i.  e.,  tb 
outer  covering  of  tlie  ovum — irhich  ioclosct  them,  the  entire  globnlv 
maai  now  being  about  ooo  fn-vnty-fonrlh  of  an  inch  in  diamotcr,  and 

l«oiulating  of  a  xtructurclctw  oulvr  miinbrane  iinod  with  a  layer  of  db- 

lUeated  iiella  (iho  biaModerm),  and  filled  with  clear  fluid.  These  Uiui^ 
celU  multiply  rapidly  ;  (h«  inner  ones  become  larger,  darker,  sad 
softer  than  tbe  outer  ones,  and  thus  differentiation  has  a^ain  occurred 
— tbo  lining  liuvtng  dorelopc<(l  Into  twodistinct  layers.  This  is  knovn 
a»  \}m  gtutmia  stagfiof  vmhryonio  deTelopment.  All  aniroalo,  froa 
spongea  to  mail,  paaa  through  this  phase,  beeoming  first  two  and  then 
three  layered  sacs  ;  but,  from  this  point,  the  different  branche*  or  mAt- 
kingdoms  diverge  ;  and  the  next  recognizable  phase  in  the  develop- 
ment of  tbo  human  embryo  is  confined  to  vertebrates,  with  a  single  ex- 
ception, tlic  a»culian.  Tbc  Inrral  asoidinn  Mwims  like  n  tadpole  by 
means  uf  a  caudal  appendage  in  which  may  be  traced  a  rod-like  body 
thought  to  be  a  rudimentary  chorda  donalU,  since  it  resemldcs  ths 
embryonic  structure  wbiob,  in  the  pei  feet  vertebrate,  develops  into  the 
spinal  column  with  its  contained,  highly  endowed  i^piiuil  conl.  Tlaa, 
liowcvvr,  not  only  falls  to  develop  hut  actually  disappears  in  adult 
life,  leaving  the  ascidian  a  ttimplc  invertebrate  anintaL  But,  whether 
the  ascidian  be  a  true  connecting  link  between  invertebrates  and  ver- 
tebrates, or,  as  suggested  by  Balfour,  a  reversion  from  the  higher 
form,  it  svrvos  equally  to  indicAlc  a  clo»  relationship  between  tbsM 
two  great  aubdiviAiuiu  of  the  animal  kingdom. 

Between  tbe  two  layers  of  genuiDal  cells  which  belong  to  the  git- 
trula  stage,  a  third  layer  is  developed,  and  from  these  three  layen  (the 
epibiast,  tlic  mtsoblast,  and  tbe  hypokUut)  all  tbo  tiHsaes  and  organs  uf 
the  body  arc  derived.  Tbe  inner  layer  (hypoblast)  gives  origin  to  thv 
epitheJiul  lining  of  the  alimentary  canal  and  to  the  various  glands  de- 
rivi-d  fn>m  it.  Prom  the  oul<-r  layer  (epihlo-it^)  are  develope<l  the  brain 
and  Hpinal  eord,  and  tbe  epidermis  u-illi  iln  iipjieudages  and  derivattTea, 
including  tbe  organs  of  the  special  sensco.  ¥Tom  the  middle  lays 
(mesoblsigt)  the  various  intermediate  structures  are  produced.  Tho 
remaining  history  of  development  is,  therefore,  tbe  history  of  the  dif- 
ferentiation of  these  three  layers  of  the  M.i^t<><lrrm  (wbich  alike  eM- 
sist  of  simple  nucleated  oolls)  into  the  various  tuisues  and  organs  irf 
the  body.  Aecompaoying  this  process  there  is  a  corresponding  d^ 
velopment  of  funolioiM.  As  absorption  and  assimilation,  so  [wrfei-lty 
performed  by  theae  germinal  oells,  are,  however,  the  fnnctameotal  fact) 
in  tbc  nutrition  of  even  tbo  highest  organisms,  to  also  reactimi  in  it- 
spoiUG  ^^jffawliis,  of  which  we  IinTo  found  even  the  moner  and  lli* 
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DfvW  to  be  opablo,  ia  the  faodamenUl  ftct  in  tbe  fnnoUoni!  of  tb« 
fuller  <l<^veloped  mtiscle,  Denrc>,  and  bnua  of  tb«  bigbest  orgaiiuiina. 

The  embryon,  in  it*  condition  of  a  tbrcw-larered  sac,  soon  bcig^ 

abow  a  ftligbt  bilateral  Kj-iniutitrr,  and  a  chorda  donalit  appMurg, 
Im  rank,  ns  a  vertebrate,  in  thus  eelablisbed  in  the  dawning  of  tliat  im- 
portant Rtrnoturc,  a  backbone. 

AOuflion  baa  been  made  to  tbo  ascidtan  aa  iuiroduoing  Ibe  TCrtc 
brate  type.  ^Vbaterer  nay  bo  thooght  of  the  claims  of  this  animal 
to  so  important  a  place  in  the  goncalogical  troo,  tbere  can  be  little 
dotibt  aboat  tlie  position  of  the  amphiosns  with  its  dorsal  cord  dia- 
tinct  and  peniiMcnt  tliroughout  life.  Tbotigb  clacMd,  on  tbia  ao- 
ooonl,  among  rerlebratca,  it  ia  Hingularly  n-aiitiiig  in  vcrt«1>rato  ubar- 
aoteristics,  baring  neither  heart  nor  brmn  iu  the  true  Acn^e  of  tbcao 
words.  It  ia  also  destitute  of  limbfl,  even  of  tbe  most  rudimentary 
kind,  ench  aa  are  found  in  the  very  lowest  fishes.  In  fact,  it  a  dis- 
tinctly neither  vcrtebmto  nor  invertebrate,  tlius  aditiirabl)-  filling  tha 
petition  of  a  conneeting  link  between  these  two  great  subdiviuous  of 
U>e  animal  kingdom. 

At  the  cbordonian  elu^  of  its  development,  tbe  human  cmbryon 
is  equally  destitute  of  a  tnio  heart,  brain,  and  limbs,  thus  correspond- 
ing to  a  aab-typu  of  tbe  vertebrate*  callcsj  by  Hai^tlccl.  Acrtwta,  of 
wfaieli  the  amphiosna  is  the  beat-known  repreHentative.  TIiitd  i*,  nev- 
erthele^  in  this  heartJeas,  bruialeas,  limbleas,  and  almost  shapeless  mass 
of  bnt  slightly  differentiated  protoplasm,  that  wonderful  impulse  of 
evolution  by  which  ita  destiny,  aa  an  individual  of  the  higbcat  organic 
rank,  ia  aaann^l. 

Along  the  line  of  the  chorda  donaiU,  rudimentary  ncr^-c-oentcn) 
and  spinal  vertebne  gradually  appear,  the  embryon  thus  entering  on  a 
grade  of  development  comparable  to  that  of  the  lowest  fishes,  in  which 
the  spinal  column  is  cartilaginous  rather  than  bony. 

The  budding  limbs  resemble  budding  litis ;  arcbca  similar  to  thoEo 
which,  in  water-breathing  animals,  aupport  tbe  gills  are  seen  ;  and  the 
mdimcntary  lungs  arc  mere  air-bloddent. 

Kcxt  artites  the  tunnion  stage,  so  named  from  an  important  though 
temporary  nutritive  organ  whose  development  begins  at  this  period  ; 
it  ia  an  cxt«oston  of  tbe  yolk-sac,  and  contains  a  highly  nutritious 
floid. 

The  gtll-archcs  gradually  disappear,  developing  into  more  ad- 
vanced struotarwi  j  tbe  heart  becomes  subdivided  inti>  four  chambera  ; 
th<  air-bladdum  give  place  to  true  lunga ;  and,  with  the  complete 
frjrmatiou  of  a  plnc«nta,  the  mammalinn  Mtage  of  development  is  fully 
eatabllafaed.  The  embryon  ia  henceforth  recognizable  as  belonging 
to  the  class  mammalia,  the  highest  of  the  vertebrates. 

Ax  (he  growing  organism  becomes  more  and  more  complex,  its 
progreNs  ia  more  and  more  gradual  We  have  seen  how  titc  gcnn 
panes,  almost  at  a  aingW  atcp,  from  the  gastruta  to  the  rudimentary 
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TOMebrato  etag;«  ;  but,  aft«r  tho  numinatiau  i*tag«  U  readied,  H  nH>ra 
with  deliberation  through  Tariftun  lower  oabrvonio  forma  of  the  clw 
mammuli^,  till  tlio  human  tyjie  is  fuUv  developed.  At  birth  cveti,dil- 
feifRtiaUoii  in  far  from  l>oiiig  complete  ;  uot  onir  do  the  several  hams 
rK««  differ  materially  in  ^ape  and  size  of  ekaU  aod  in  wd^rf 
brain,  bat  tbere  are  also  wide  poedbilitica  of  diffcr«iice  among  inS- 
vidoals  of  tho  eame  rttvo  and  even  bctnrvvn  rocntlwrs  uf  tb«  iqa* 
family.  Kxcvptional  characters  arc  not  recognized  in  their  ctadlia: 
Ou  Uio  oontrary,  growtb  and  diffcrea tuition  coatinae  till  fnll  mtta- 
rity  \»  niched,  liftiug  th«  iiiv«Rlor,  the  philosopher,  and  the  crvi^ 
LgeDiaa  aa  for  above  ^e  aTenkg;e  baman  being  «a  the  average  hanai 
rleing  is  above  the  chimpauze«. 

border  to  illiistrato  the  reUtioni  tocacli  otbcrof  tbe  diffeiMA 

gndvH  of  nutmiU  1ifi.\  llacclK^t  cmployit  the  figure  of  a  tree,  which  i> 

iutended  to  exhibit  the  prol>abIo  lin<«  of  «TolutioD  of  the  cutire  aena 

of  animal  forms  continued  throngh  vast  geological  periods  ;  and  ttil 

.  A  fact  of  tho  QtmoBl  significance  that  this  tree  mtvcs  equally  weD  « 

Lsn  IlliwtratioD  of  tho  plan  and  progrcsa  of  hmnen  tmbryotiie  <fonio/h 

rment,  thus  indicating  that  the  lifo-hiitlory  of  ovcey  human  embryo  i« 

Fa  reca]iitulation,  in  brief,  of  thu  hiatoiy  of  the  dewlnpnirnt  of  Iht 

whole  animal  kingdom.    The  baoe  of  the  trunk  of  this  tree  rfpreawm 

the  lowwt,  i.  o.,  tbo  most  simple  of  animal  fonn«— tboee  wbioh  tht 

hntaao  germ  m  cIoMcly  rvscmblci  after  fertilization,  before  develop- 

tnent  baa  bogun. 

The  roots  of  this  tree  bare  not  been  reprewntod  by  Fnt* 

Haeckel ;  but  the  supposition  that,  like  the  roota  of  otbcr  trc«i,  the; 

LRiv  ooDocalod  in  the  inorganic  crust  of  the  earth,  is  ncc«aaary  to  tlK 

'eom{Jet«nnt»  not  only  of  tfao  figure,  but  of  tho  theory  which  it  is  i*- 

tended  to  illuittrale  ;  I  have  therefore  Tcniurcd  to  niakv  this  addition 

in  the  copy  of  Ilaeckel's  figure  Trhieh  is  before  yoiL* 

Ascending  by  a  single  step,  the  lowest  broDchea  repreMnt  Ihote 
k-orgnnittmii  in  which  tlH-  first  developmental  change  has  oocurred,  (fcs 
amtebo,  it  will  be  n>m«rabvm},  showing  its  siipcrii>rily  to  the  moser  is 
the  posaetuiou  of  a  nwofeiM. 

From  this  point  the  trunk  i«  carried  upward  tlurovg^  tba 

etsges,  giving  oS  L-irge  branclica  which   thereafter  pniVM 

pAthz  of  development  in  different  directions.     These  groups,  in  tbeii 

turn,  aubdivide  ;  and  while  at  eaoh  step  the  divergence  u  a  ge«tk 

one,  it  nvvcrtheless  leads  farther  and  farther  away  from  the  cgmmna 

Ltype  with  which  tho  process  of  differencing  begun  ;  like  the  tvnniital 

'twigs  of  any  widely-branching  tree  which,  though  clofoly  rammnded 

by  other  tn-igv,  ore  for  removed  from  the  nommon  trunk,  and  Kill 

^nore  widely  sei>arated  from  those  branches  which  have  developed  on 

f4he  opposite  side. 

This  tree  is  one  which  bears  all  manner  of  fruit ;  bat,  as  oil  tb( 

L  *  TW  ImIbn  wm  IBaKnted  bf  dnwiagL 
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,DchoB  of  a  troo  receive  tbo  lifo^npporting  sap  from  a  common 
trunk,  M  ol)  Uring  form*  have  «  commoD  origin  in  protopUam  witb 
which  lh«  evoliitioo  of  their  life  begins ;  the  entire  growth  and  devel- 
opment of  the  body  cooajjiliiig  in  the  gronth  and  difTereutiation  of 
the  protoplasm  of  vbicb  lU  tissaee  and  organs  are  composed. 

Obaerre  bow  admirab);  lh«  tiguro  of  a  tree  cxhlbita  tho  eappo««(l 
relationship  betvoen  the  rarious  lypQH  of  animals  both  extinct  and 
lii'iDg ;  iadioating,  not  ibat  vacti  tj-po  has  bvcn  dl^rivcd  directSy  from 
immediatoly  preceding  it,  either  in  time  or  in  atruotural  rank, 
at  that  rarious  types  have  had  a  common  ancestor  from  vbicb,  by 
eTelopment  in  different  directions,  all  have  more  or  leas  diTorged  } 
HO  that  the  rdationsbip  between  man  and  the  existing  anthropoid  apM, 
for  example,  ia  tltat  of  roiuotc  con^nship  rather  than  of  direct  dcsocnt. 
The  oommon  »toclc  ia  rcprexentcd  by  tbc  trunk  of  the  tree  ;  from  this 
Inmk,  whidt  riaes  higher  and  higher  vilb  each  diverging  offshoot,  has 
sprung  an  immense  variety  of  branches  ;  and,  at  the  very  pinnacle  of 
this  magnificent  stmcttire,  man  appears — the  crowning  etBorcscvnce 
of  organic  evolution. 

The  )>erraanent  types  which  reprcMnt  Uicae  various  phaaes  of  em- 
bryonic development  show  a  progrcauvdy  increasing  differentiation 
from  their  environmeut.  The  moner  and  the  amteba  are  almost  as 
etmctoreleas  as  the  water  in  which  they  are  found,  consisting  of  little 
more  tliao  water  with  a  trace  of  albumen  ;  in  specific  grmrity,  in  tem- 
perature, in  color,  ete^  the  difference  between  tlieae  low  organiama  and 
tbdr  environment  ia  alight.  Compared  with  the  differenoea — obemi- 
cal,  physical,  and  strucUiral — between  man  and  the  invisible  atmo«- 
ihere  in  which  he  is  submerged,  the  contrast  in  this  particular  is  a 
iking  one.  Tliis  leads  us  to  other  considerations  of  stiti  greater  sig- 
nifl  canoe. 

The  true  environment  of  any  organism  oonsists  in  a*  much  of  the 
external  universe  aa  that  organism  is  capable  of  holding  contmunica- 
ion  with  ;  so  that,  as  the  life  becomes  higher,  the  environment  alBo 
;(>mc!i  more  complex. 

At  the  decp^ea  bottom,  where  life  is  exhibited  in  its  most  simple 
les,  the  temperature  is  unvarying  ;  no  light  penetrates  to  those 
ha  ;  a  uniformity  of  conditions  is  thus  prosenred  almost  nnbroken, 
and  the  adjuBtments  necessary  to  the  oontinuanoc  of  life  under  such 
istancos  are  as  trifling  aa  the  grade  of  life  is  simple. 
Sj  the  greater  complexity  of  the  human  organiiim  aa  compared 
ttb  other  animals,  man  is  brought  into  communication  with  and 
der  till)  influence  of  a  vastly  increased  variety  of  external  condi- 
tions, mainly  through  the  organs  of  the  special  senses  and  their  inti- 
mate relations  with  a  highly  developed  nervous  system. 

That  without  the  eye  and  its  connections  witli  the  brain  we  could 
bsvo  no  consciousness  of  light  is  the  merest  commonplace  of  physioI- 
yet,  could  we  realize  the  full  meaning  of  this  and  otlter  similar 
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character  of  tho  diffennt  parte  of  wludi  it  is  c(Hnpo«ed,  bat  of  Ik 
rtlatiofu  of  thete  porta  to  each  other.  The  force  operating  each  i 
macMne  may  bo  derived  from  n  simple  fsll  of  wst^r,  or  from  tbeooda- 
tionof  bunting  ant  bract  tv  ;  bnt,  altliough  tbU  may  bvtbe  sole  source  iJ 
the  Bctoal  energy  expendi-d,  it  \*  far  from  being  the  only  factor  co»- 
cemed  in  the  produclion  of  the  npedal  kind  of  work  acoomptiithed. 
Tito  results  are  due  to  the  tiaasforinatioas  of  ibis  initial  force  into 
forcp  of  other  kinds,  the  cbaraeter  of  the  work  done  dfp<'nding  <m  tlrt 
peculiar  eonstruction  of  llie  machine — in  other  worda,  on  ibv  rcIattoM 
of  iu  j)artA.  Thus  the  expansire  power  of  eteam  may  be  expended  is 
the  idle  clapping  of  the  Ud  of  a  tea-kettJe,  or  in  the  driving  of  tlM 
pUton  in  the  engine  of  an  ocean-steamor,  according  to  the  retatioH 
into  which  the  steam  is  bronght.  Keeping  thit  illustration  in  nusd, 
wo  may  perhaps  attain  to  Rome  conception  of  the  meaning  of  a  living 
organism,  and  wherein  consist  the  differences  in  different  organisou. 

The  life- processes  are  conc^nicd  in  tbe  biiildini;  np  of  the  tissues— 

that  is,  in  the  oODStractioQ  and   constant  repair  of  ihi?  mechanism  oat 

of  matertala  rapplied  by  food ;  coincident  with  this  asrimilation  of 

■  new  material,  there  i*  a  comyiponding  arcumnlation  of  enrrgy  or 

Iforce.    The  cncrgi^^i  lihrrattd,  on  the  ollter  band,  in  tbe  actiriliM  of 

unoaote,  nerve,  brain,  cto.,  come  from  tbe  oxidation — tbe  BO-eaQed 

"vaste — of  these  tissues  ;  and  {as  in  the  maclune)  the  rrsalls  prodneed 

are  due  to  the  transformations  of  tbia  initial  foroo,  derived  from  oxi<la- 

tion  of  tbe  tiaraes,  into  other  kinds  of  foree,  rix.,  tboM  ntanifceted  bj' 

living  animal  orgsnisnu,  llie  cliaractcr  of  the  work  done  (le|H-ndiiig  (as 

in  the  itlnstration)  on  the  particular  construction  of  tbe  mechuiisB 

Koonoomed.     Id  the  operations  of  living  organisms,  not  lus  thaa  is 

rtfaoee  mechanisms  whose  motive  power  is  derived  from  Meam,  not  a 

unown  law  of  matter  is  violated,  but  nil  are  wn)aght  into  a  harmonj 

NO  complete  that  the  eiitira  complex  anil  heterogeneous  structure  acu 

MS  a  unit. 

Glancing  in  ihoo^t  over  the  vast  expanse  of  matter  of  whieh  the 

QoiTene  consists,  what  baa  been  the  direction  of  the  progress  witncswd 

through  the  long  ages  since  tbe  beginning  oondensation  of  the  neha- 

rlotia  mosses  in  which  onr  solar  system  ia  believed  to  have  originated  f 

iThe  immense  globes  which   whirl  In  repeated  droles  tbrough  the 

|bcavcnly  spaec«,  though  bonnd  together  by  tbo  strongest  and  niwl 

' subtile  boauls, roll  blindlyoo,  forever  unconvcions  of  themselves  and  bT 

one  another.    Tho  lily  of  tlio  field  even,  clothe>l  in  beauty  tboagk  it 

Lbe,  and  Burronudetl  by  the  greater  glories  of  earth  and  sky — tbe  wsTM 

rtunshine  and  ffreeo  fielda— has  no  conscious  onjoynicnt  of  itself  or  ef 

thvm  ;   but  as  elements   identical  with  thoM  which  compose  ihns 

unconscious  forms  have  combined  and  rcooratiined  In  conipnnnd*  flf 

incrcAalng  complexity,  as  molecules  have  condiiised  and  diffcrrntisted 

tin  tbe  development  of  a  higher  kind  of  living  matter,  co*wcioM(naM|^| 

f  dawned,  and  (mainly  through  the  arennes  of  tbo  apcci&l  serasea)  a^H 
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ha«  d«vvlo)>ed.  Eaoh  geoeration,  beir  to  the  cndoimuinu  of  all  pr«- 
c«diag  oues,  has  added  iu  iDCKment  of  gain,  and  lai«r  gi'tientiooH — 
tbosQ  which  belong  to  thc>  hiotorio  period — have  beguD  ttieir  Uvuvriili 
a  TOBi  amount  of  iulicntol  inKiUigfioct!,  Tlicro  is  Boaiiil  philosophy  in 
the  Btatcmont  once  Jocosely  made,  that  the  uniires  of  a  certain  part 
of  (ho  country,  remarkable  for  their  intellectual  activity,  aro  born  with 
a  good  eomraoti-HohooI  edaoation.  Dy  far  the  greater  part  of  oirr  edu- 
cation is  indeed  bom  with  ng. 

Increased  refin«monU  of  emotion,  clearer  subtiitios  of  thought — 
these  are  tho  diroctiona  which  further  derelopment  of  the  race  muat 
take;  and  the  individuul  who  exj>crirnc«H  a hithorto  unrealized  emo- 
tion, or  who  gnspA  a  new  thought  which  oorrcspomlK  with  fome  never 
before  observed  fact  or  relation  in  the  external  world,  i«  tbo  seat 
and  center  of  progreiM.  In  such  minds,  nature  is  nudcrgoing  a  stitl 
higher  evolution,  and  Die  color*  of  humanity  arc  thus  suoceMivelj 
planted  on  hitherto  unsealed  aummits. 
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Br  EUQElVE  L.  KICQABDe. 
AMMvurr  raomwR  or  >«Tiu>Ati«»  ur  rus  couioa 

a. — BTIU  iSl>  TUKIB  BKUXDIKS. 

WITU  regard  to  the  evils  of  the  present  system  of  college  atUetioi 
it  must  be  romcrobeTod  that  the  bo»t  nyxtem  will  not  be  free 
from  all  evil.  Xo  human  aystem  can  be  free  from  evil.  Even  the 
divine  government  of  the  world  does  not  exclude  the  exi.itenco  of  evil. 
That  the  present  system  has  evils  is  no  valid  argument  against  it,  udIckk 
it  cau  be  shown  either  that  there  outweigh  tho  good,  or  that  some 
other  practical  system  can  be  deviHvd  which  sliall  have  all  tho  good 
with  less  of  ihfi  evil  of  tho  present  system. 

1.  One  cvi3  alleged  againnl  the  preheat  aystem  is  the  exocMlro 
amount  of  time  required  for  eien^iHc  under  it.  It  iit  no  doubi  true  that 
Mome  atudoutd  do  give  too  much  time  to  athletics.  Some  students  also 
give  too  much  time  to  study;  yet  tliat  fact  in  not  bronght  forward  as 
a  fatal  argument  against  the  college  oounte  of  study.  Of  the  two  ex- 
cesses— excess  of  study  and  excess  of  exercise — the  dangerous  preestiro 
At  preseot  is  toward  excess  of  study.  But,  in  point  of  fact,  this  evil 
of  too  much  time  given  to  athletics  has  been  greatly  exaggerated.  Tlie 
winter  term  is  not  open  to  the  charge  of  excessive  athletics.  The  ath- 
letes then  training  do  not  devote  an  average  of  more  than  an  hour  a 
day  to  exercise.  Perhaps  a  few  g^re  an  hour  and  a  half.  It  would 
be  safe  to  say  that,  counting  all  the  time  consamed,  iQcludiog  the  time 
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of  exercisOi  th«  time  uac^d  in  goiDg  to  and  from  the  gj-mtMsium,  uP 
the  time  lined  id  dressing  and  undreMing,  it  would  not  go  b«jrund  tus 
hours  per  day,  and  in  most  CMoa  nruald  bo  lesa  tkaa  ihst  UDOsnL 
So,  to  consider  tke  qnvttlion  of  uxo-sMtve  time,  Wtt  intut  look  at  tbe  faD 
ikod  Bprbg  terms.  Id  Uw  fall,  daring  days  wlieu  af tdraooD  reciiaiioa 
are  held,  tho  L-laxti  iurm  do  not  spend  more  than  two  hoan'  time  tUo- 
gather,  including  liotli  |>raoticc  in  the  field  and  the  tJni«  of  going  to  aad 
from  pratttice.  The  same  may  be  BSud  of  the  Foot'l>all  itntl  J-actimm 
Teanu.  On  We<laaday  and  Satarday  afternoons  the  atudenu  give  £ram 
two  to  three  houn  to  practice.  On  these  aftemoona  the  matefa-gUMi 
oocor.  They  are  prohibited  on  other  <lays,  iMcept  during  euaunfr 
tions,  at  which  time  they  arc  allowitl  on  any  dny,  provided  noplaytt 
is  thereby  prcvcoted  from  attending  liiw  examination.  The  crc<n, 
also,  in  pra^itice  on  the  water  and  in  going  to  and  from  their  faoaU^ 
8]>cud  two  hours  d^y.  On  Wedn£«day8  and  Saturdays  they  me 
more  time,  but  the  practice  is  so  arranged  as  not  to  interfere  witk 
recitations. 

Id  i\w  summer  the  aame  amount  of  time,  daily,  is  given  to  pnicUee^ 
except  that,  when  recitations  cease  and  examinationa  begin,  the  Cni- 
Tersity  and  F'reshman  Nines  use  more  time.  Even  then  that  lime  will 
not  average  more  than  throe  hours  per  day.  When  match-games  aro 
played  out  of  town,  to  the  time  of  the  game  must  bo  added  the  time 
D«cd  in  travel  to  and  from  the  socnc  of  (he  match.  Id  tlio  mmov  of 
1882,  of  tlie  games  played  during  the  time  when  recitation*  or  exami- 
nations were  being  held,  only  five  were  played  out  of  ton-n  by  the  Yak 
Unireruty  Nine,  though  the  men  went  out  of  town  onoe  or  twice  oore 
but  were  prevented  from  playing  by  the  rain.  Of  these  five,  tliie* 
were  played  in  New  York  eiiy,  which  U  only  a  Ultlu  over  two  hnon' 
ride  from  New  Haven.  Uf  tLe  remaining  two,  neither  needed  mure 
than  thirty-six  hours'  absence  from  town. 

The  University  Crow  row  only  one  race  %  year.  Tlie  Pooi-tMll 
Elevens  and  the  I.acrO!tHc  Team  play  a  few  games  out  of  New  Uaren, 
but  do  not  UM>  in  this  way  as  mucli  time  a*  the  Nine. 

S.  It  ia  said  that  the  excitement  attendant  on  these  tcjiorts  dittnwU 
from  study.  It  is  true  that  the  eontesta  do  furnisb  excitement  for 
the  students,  but  it  is  excitement  of  a  healthy  kind.  Athletie  ipotti 
do  not  divert  so  many  from  study  as  the  theatre  and  biliiardo.  Banish 
athletic*,  and  yoa  iiKrease  the  attcndanee  at  the  tbvatrev  and  tl« 
saloons,  where  the  temptations  are  greater,  and  tlie  excitcnuota  trss 
healthy  than  thuoo  of  the  ball-lioJd  and  IxMt-nee. 

3.  There  ia  the  e\-il  of  belling.  Thin  is  not  an  cril  peenliar  to 
athlelica.  The  men  in  college,  who  are  in  the  habit  of  betting,  would 
continue  to  bet  on  something  else,  if  not  a  game  were  played  nor  a 
race  rowed.  Gambling  would  increase  if  the  athlcttcs  were  prohib- 
ited. Games  and  tsinm  in  ec^eges  do  not  create  betting.  Tbey  Eta- 
ply  divert  it  from  other  obaunets. 
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^  4.  Then  there  are  ihc  diaoHera  consetiuont  upon  Ticlorios.  These 
di«ordc-ra  arc  ftotnetiin«H  qnit«  aeriotu,  bat  are  hj  no  meaoH  bo  serious 
M  lh«y  are  often  represented  t«  be.  OntbecampaA  such  disorders 
h&ve  never  be«n  more  terione  than  some  disorders  taking  plac«  aft«r 
tlie  conferring  of  degree*.  Tlifj  hsvc  alwajs  boon  easily  controUvd. 
Ther  bave  been  avoided  when  the  collcgA  autborilicft  have  givon  no- 
tice that  a  rcoumnoc  of  tbein  would  imperil  the  oxiNt«ncQ  of  the 
athletio  organizations,  or  annul  the  permission  to  play  match-gamee. 
These  disorders,  tbeo,  can  not  be  a  necessary  and  inherent  cril  of 
athleticA. 

It  may  be  replied  that  disorden  cons^qut-nt  u)K>n  victnritui  aro  not 
confine)  to  tliv  college  oampna.  Indeed,  to  llie  mindit  of  many  c«ndid 
men,  the  great  diaordera  vbtdi  bring  dangerous  disgraoe  to  the  pres- 
ent nyateni  of  college  athletics,  and  reflect  upon  college  goremmtoit 
sa  irell,  occnr  at  ibc  iotercollogiate  cont«ata,  when  the  athletes  meet 
on  nentral  groond.  Such  mvn  admit  the  advantagi-s  of  ttie  system. 
They  would  encourage  it  in  tliv  separate  oolk-geti,  but  would  have 
U  go  no  further.  I'bey  would  abolish  intercollegiate  contests  alto- 
gether. But  this  action  would  do  away  with  the  very  element  (healthy 
riralry  between  colleges)  which  is  the  most  effective  motive  power 
attd  stimnlns  of  the  whole  system.  Without  this  element  the  system 
woahl  go  to  pieces  in  many  collects.  In  others  it  would  1>u  niiwntbly 
eontraoted  and  inefficient.  For  ihtM  evil  a  more  general  interciiit  in 
the  Bubjc-et  on  the  part  of  instructors  and  parents,  and  their  more  gen- 
eral attendance  at  the  games,  would  easily  suggest  the  remedies  of  a 
healthy  and  manifested  public  opinion  and  3  judicions  personal  Inflii- 
enco. 

6.  It  is  charged  againn  athletics  that  thoy  benefit  th«  few,  and 
that  tfaeee  few  are  those  least  requiring  tlie  excrciHc  One  part  of  Uie 
charge  can  be  appreciated — that  few  are  benefited — these  few  being 
the  membeni  of  (ho  Crew,  Nine,  Eleven,  and  Lacrosse  Teams  of  the 
nnivvmily.  Th<tsc,  with  itiitK>t)tutes,  amount  to  about  fifty  men.  But 
U  has  been  already  shown  iliat  more  men  are  induced  locxerci«o  than 
the  actual  membership  of  these  organizations  ;  and  that  the  present 
system  affects,  in  tbe  matter  of  excroiso,  at  least  half  of  tlic  andor- 
graduate  department. 

The  objection,  that  the  men  nnder  training  in  tbo  university  or- 
ganixations  are  the  men  least  requiring  the  training,  can  be  understood 
to  be  one  of  two  propositions,  vii.,  cither  that  these  men  have  natu- 
rally BO  much  power  or  skill  tltat  they  need  not  develop  any  more, 
or  that  tliey  will  cultivate  their  strength  and  norvo  without  being 
stimulated  to  do  ho  by  the  workings  of  llie  present  syMeni,  This 
would  be  like  arguing  that  men  of  great  mental  gifts  cither  do  not 
need  an  education,  or  would  get  an  education  without  any  opportu- 
nitiea  being  provided  for  this  pur]>o*>c  in  a  school  or  college  system — a 
proposition  which,  however  true  in  exceptional  casta,  taken  as  a  gen- 
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eral  HUtomcnt  no  argument  in  rcqutrwl  to  prov*  abenrd.  Men  of  iin» 
do  do  ucmI  «x«roUe.  Indeod,  it  nuy  be  eaid  that  ifa«y  must  luiTo  n» 
oredae.  The  more  s^Bteniatic  aucb  exercise  is,  die  better  their  bnuH 
work,  as  obserriii};  imtructorfi  of  eucb  men  n'ill  testify.  The  -Katm 
is  plain.  Tlicy  enjoy  better  bcaltb.  The  men  who  wiffer  most  fram 
the  confincmeat  of  stndent-life  lire  the  men  of  vigorous  bodies.  Tbnr 
vital  fofco  is  like  i  flame.  It  mtut  be  frd  witL  oxygrn.  Olany  (I 
tliem,  without  tlie  capacity  of  self-cuiiUol,  and  without  lira  heillh 
which  they  gmn  by  exerdse  under  the  present  ^Atem  of  athletki^ 
would  never  be  able  to  graduate.  Many  others  would  graduate  with 
impiaired  bodily  powers,  and  others  still  as  slaves  to  hablta  of  diui- 
pation. 

A.  It  is  said,  again,  tliat  tlte  syittcm  may  develop  men,  but  it  onlj' 
makes  fine  brutes  of  them,  and  Bets  before  the  college  a  falae  ataniUxd 
of  exceltenoe,  vis.,  one  entirely  pbysicaL  It  oan  not  be  said  with  Initb 
that  the  standard  is  false.  The  standard  of  good  seholaisbip  remaini, 
and  many  of  the  athletes  take  high  rank  in  scholarship,  'Ilie  staai- 
ard  of  good  eondnct  remains.  Tltu  stndenU  still  respect  tfaenr  felhr** 
who  approach  these  standarda,  yet  they  think  no  wotm  of  a  man,  b«l 
rather  better  of  him,  and  rightly,  too,  if  he  be  a  tborongh  nan,  and 
have  a  manly  body  as  well  as  a  good  mind  and  upright  chaiBcter. 
Other  things  being  equal,  the  bright  mind  and  good  heart  in  a  strong 
body  are  better  tlum  the  same  things  in  a  weak'budy,  became  the; 
eaii  aceomplialt  mon  in  life. 

It  Ifi  further  said  that  the  applause  bestowed  upon  Mme  feat  In  any 
of  the  athletic  contests  helps  to  establish  some  boy  in  the  ooaceil  that 
he  in  a  grcAt  man,  bocauso  he  can  do  snch  things,  and  that,  therefore^ 
Ktudy  is  of  no  further  uao  to  him.  Tbero  may  bu  stich  youths,  but, 
whatever  be  their  fate  at  other  colleges,  they  aeldora  appear  at  the 
college  with  which  the  writer  b  coimeeted,  and  when  they  do  ^ipear 
do  not  stay. 

7.  Tbc  evil  of  a  g<ineral  nature  hut  to  be  considered  is  lltat  of 
expenni-. 

The  expenses  of  Uie  organixations  whieh  have  apvcia)  amvetsty 
representatives  are  only  taken  into  aeoouat,  nnce  the«e  are  the  orgaai- 
xatioDs  of  which  the  e\-ils  Lave  been  so  loudly  prochumed  to  the  pub- 
lic. In  the  tabic  given  below  (for  Yale  College),  the  **  expenxw  "  and 
"  income  "  ore  the  totahi  for  both  university  and  class  clnba  comltined. 
For  base-ball,  foot-ball,  and  Laeroa**,  tha  amonnta  in  the  oohtmn 
headed  "  Earned  "  are  made  up  for  the  most  part  of  gnlc-mooey  takca 
at  exhibition -game*.  For  the  boat  elnbs,  of  the  amount  pnt  in  the 
same  column,  tl.CM.'S.aO  was  the  net  result  of  a  dramatic  entertidnmeDl 
II^Ten  by  the  students  for  the  teuefit  of  (he  noiveraity  dub.  The 
balance  was  obtained  from  entrance  and  cvrUgfl  feee  si  r^ttas, 
renting  of  lockvn,  and  sale  of  boat. 
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It  will  b«  observed  that  tlio  total  amount  8ub«cril>c<i  is  leas  than  half 
the  expenticfl.  Two  Imndred  aod  Dinetf  dollars  of  this  sum  vss  given 
by  graduates.  Deducting  tbis,  and  oonEidcring  that,  accor>ling  to  tho 
catalogue  of  ISiJl-tS,  thero  wvrc,  in  the  undcr^radiuito  iicademic&l  and 
Bcivotjfic  dvparttooaita,  mtco  hundred  and  eighty -^x  Mtudenta,  the  cost 
(Hbore  eanuDgs)  of  tho  present  system  avengea  only  a  little  OTer  ton 
dollars  per  man.  Aa  all  departoienu  are  beneSted  by  the  aystcm,  tlic 
aTerajfe  oaf;hl  to  be  taken  for  the  whole  imiverBity.  There  being  in 
(he  unirenity  over  one  tboiuand  mcD,  the  avcra|^  cont  per  man  would 
ht  oooaiderably  leiw  than  t«D  dollar*.  It  will  bo  said  tlutt  part  of  ibe 
eantiogfl  oomo  from  thefltudcDta^ainicetlieyarB  tbeobief  attendants  at 
the  game.  Tbia  ia  true.  AMnming  that  half  the  eaminga  eome  from 
the  students  (an  amount  probably  in  exoeas  of  the  real  amount),  the 
average  oo«>t  per  man  for  the  univerEity  will  not  be  far  from  twelve 
dollan.  Fifteen  doll.irs  per  man  would  undoubtedly  cover  tbe  whole 
ooat  of  athldlicH  throughout  the  year,  counting  not  only  the  alhletica 
reprettented  in  the  table,  but  all  other  kiudit  a*  well.  Certainly  this 
does  not  seem  an  extravagant  sum  to  pay  for  the  benefits  derived 
from  tho  ttystem.  The  writer  bclicvM  that  tho  expenses  can  be  very 
mnch  dirainiaUod.  Tlie  tendency  to  unneoeflKary  increase  of  cxpcn»cs 
un  certainly  be  diminiRhed  by  neMorcH  hereafter  noticed. 

By  the  table,  it  will  be  seen  that  the  subsfiriptioiw  fur  Ir&se-ball 
and  foot-ball  were  small  in  amount  as  compared  with  their  eamingB^ 
It  is  generally  hclievuil,  among  students,  that  the  university  organiia- 
tiona  of  both  UiCM  Kports  can  bo  made  sclf-«upporting. 

The  evibi  already  commented  on  are  general.  There  are  other  so* 
called  evils  which  are  special — some  peculiar  to  one  kind  of  athletics, 
but  not  hclongiug  to  the  otheni.  One  of  tbe^w,  charged  against  base- 
ball, is  tliat  thi.<  game  brings  the  students  into  contact  with  "profea- 
monals."  \Vliatever  may  be  tho  extent  of  the  evil  iu  other  co1lege<<,  at 
Tale  it  has  not  proved  to  W  «>  great  aa  to  call  for  Faculty  interfer- 
vaot,  or  even  to  excite  appreUcnHioo.  All  the  evils,  real  or  imagi- 
nary, oonnected  with  ball-playing,  arc  reduced  to  a  minimum  when 
the  students  meet  "  profcssionahi."  They  meet  tlicm  um]>Iy  for  prao- 
tiocL  Betting  is,  as  a  rule,  precluded  by  the  fact  that  the  result  is 
generally  a  foregonv  eonclnsion,  and  men  bet  on  only  doubtful  is- 
ntes.  Off  tlie  6cld  there  is  no  more  interoonrae  between  the  students 
ind  the  *'  profeauonals  "  than  Is  oeooMary  to  transact  tho  busineea  at> 
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tendini;  the  match.  Th«  profvmonal  nine  u«  tbon  gcncnUlj  rrpre- 
eeQt«d  bjr  their  bg»iiu>it«  manager,  and  the  stadenta  bj  Lbe  pn^Tdont  cr 
UeMuifT  of  their  c!ub.  In  the  game  one  nine  is  in  tb«  fi<-li],  wUb 
th«  mcmWra  of  the  other  are  at  the  biiscs,  or  vaiting  for  thvir  tun  it 
th«  bat.  The  "  profeesionala  "  are  under  tho  utricteet  discipline,  to  tint 
iheir  prosenco  do«s  not  inrito  or  ooawSon  dUsipation  in  any  form.  Tie- 
tones  of  college  nim*  over  "  prijf i-»!<io»iJa  "  an,-  not  frf?qnenl,  and  ir 
not  attended  by  diaordeis  on  the  cainpuH. 

But  to  some  objectors  the  evil  of  "  profesKionaliKm  "  in  atlilMin 
includes  more  than  playing  vith  profeasioDal  ninea.  Tbtj  nmploymnil 
of  professional  "Iramcra"  in  preparing  stndenta  for  contest*  is,  ht 
some,  the  chief  oviL  Sneh  tr»nors  are  looked  upon  as  bad  compantou 
for  onr  yonng  men.  It  is  co»U>ndrd  that  thcjr  undermine  tlie  monli 
of  our  fttudents  by  their  profanity  and  gwiendly  low  talk.  They  an 
also  gnppofed  to  give  too  high  a  standard  of  excellence  for  our  uoa- 
tear  a(hlotc#,  and  thus  to  draw  on  too  much  of  their  time  and  strength, 
in  the  effort  to  make  them  conform  to  this  standard.  All  these  thingi 
may  happen  in  some  case«,  but  they  do  not  happen  frequently.  A^ 
mitting,  for  tlio  sake  of  argnment,  what  is  generally  denied  bj  the 
Students,  that  for  the  past  two  years  the  crew  has  IxH-n  coached  hy  tbt 
professional  oarsman  who  rigged  their  boats,  his  coaching  wonld  have 
brought  him  into  personal  coutact  with  not  more  than  a  dosen  men  ■( 
tho  most,  and  for  a  time  of  only  three  or  four  weeks  in  the  spring 
and  Slimmer.  For  a  short  time  in  the  winter  some  of  the  candidate 
for  tlie  university  nine  have  exercises  in  boxing  with  a  trainer,  it 
order  to  bring  them  into  "condition"  for  the  spring  and  stuniuf 
work.     There  can  hardly  be  more  than  fifteen  snch  men. 

The  only  other  really  professional  training  done  has  been  done  for 
those  who  go  into  track  athletics.  This  training  lasts  for  about  ^ 
weeks,  and  is  given  to  »ome  fifteen  or  twenty  men.  A  "professioiul" 
has  aometimcs  oceoropanied  tlie  foot-ball  team  when  they  have  I'layed 
their  great  matches,  but  hb  office  has  not  been  to  train  the  men,  bat 
to  apply  his  skill  to  limbering  stiffened  joiut£  and  healing  bniised  raM- 
cloe. 

It  is  quite  natural  that  students,  wben  taking  leosons  of  any  kind, 
should  prefer  tJie  bc^t  mastvni.  Unforttinutely,  the  be«t  maateni  ars  Ml 
always  the  be«l  men.  That  tho  pupils  arc,  therefore,  always  led  into 
bad  oourseo by  tbeexampleof  their  instructors  doea  not  follow.  There 
is  enough  good  sense  in  college  Htudents  generally  to  disM>ciatfl  good 
inatrurrlion  from  faults  of  character.  The  trainer  seldom  influenoa 
the  siudenl  beyond  the  pur)x>«e  of  his  training.  The  young  ntaa 
does  not  make  a  companion  of  his  trainer,  nor  tmst  his  morals  lo  fati 
direction.  Att  easy  cure  for  possible  evils  in  this  dirc^-tion  would  b« 
for  tlic  faeully  of  each  college,  troubled  by  vioioua  trainrns  to  forbiil 
their  studenu  employing  such  men.  An  investigation,  howovcr,  into 
the  relations  between  snch  trainers  and  their  pniula  would  sliow  that 
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^he  pupils  despise  the  lowiK-m  of  the  men  c{uit4>  as  much  aa  Ao  tbe 
:aculty  lhccD»c]vc».  Anotlicrand  bttiter  remedy  wouli]  be  to  «rloct  an 
utulour  atlilirti-  froat  tbe  graduAte&,  educated  as  a  physician,  hikI  gir« 
Itim  s  etlarii-d  oiSce,  witb  duties  as  general  adviser  and  guardian  of  the 
uhlclto  inuresU.  Such  a  man,  if  prop«riy  qualified,  wotUd  lielp  tbe 
itailents  to  a  safer  and  bt'tl<T  pliync4tl  dcvclopuicnt  than  they  noT 
^t,  and  would,  iKMidv*,  »oon  drive  away  all  (juiiivnt  cxcrciting  im- 
proper inf1iieni-4-s  among  them. 

_  In  foot-ball  th»«  is  do  professional  element.  But  it  is  charged 
■unsi  tlie  game  that  there  is  danger  in  it  lo  life  and  limb.  Undoubl- 
•dly  it  is  a  rough  sport,  but  year  by  rear  it  is  btroming  leas  dangerous 
n  consequence  of  llie  inercaiting  strictnt-JO  "f  llie  rule*  and  the  Hovcrity 
>f  the  penalties  agaiiul  foul  play.  lu  the  mateb-games  tliemi  rules  are 
zeneTBlly  so  well  observed  that  few  accidents  occur.  In  tbe  gam<-a 
Oetireen  Yale  and  Princeton,  which  have  always  been  the  most  faotly 
•ontested,  no  man  has  been  seriously  hurt,  h  is  a  game  which  par- 
joalarly  requires  courage,  and  \*  therefore  a  most  manly  gam«.  It  ia 
ike  a  bAttlo  with  the  danger  not  all  loft  out,  but  a  battle  in  which 
lourage  and  aelf-poMCSBion  not  only  secure  victory  but  safc-tr.  ^\'ith 
dl  its  danger*  it  is  lest  daagerooa  to  tbe  players  than  tbe  confinement 
fcompanying  excess  of  study. 

r  One  great  eril  connected  with  athletics,  and  not  generally  receiv- 
ng  public  notice  or  animadreniuu,  is  the  oxcc«s  of  feeling  between 
ttadeota  of  dlffcMnt  eoUegii*,  occasioned  by  tbe  inu-rcolbgiate  eon- 
Le«t«.  'Tills  exceta  of  feeling  seems  akin  to  exceiutivo  cla«9>-focling 
Ur«ady  notioed.  It  is  partly  due,  no  doubt,  to  the  youtbfalness  of  the 
parties.  It  is  seldom  entertained  by  the  conlestanls.  It  is  a  strange 
Fftct  that  such  feeling  dws  not  appear  to  exist  between  profc-saioual 
;luI>B,  nor  betwei'n  profexstonal  and  amulour  clubs.  In  this  matter, 
fbereforc,  it  would  itecm  that  tbe  students  might  learn  ft  good  lesson 
^m  "  professional H." 

Whst  the  condiiion  of  the  ooDege  would  ba  iritbont  a  system  of 
iihletica  is  a  question  already  partly aoawered  by  what  has  been  said  in 
neeting  the  charge*  against  the  fljRt«m.  We  can  nndcrstand,  also,'the 
effect  of  abolinhing  tbtt  preSRnt  systom  by  calling  to  mind  the  dioorders 
tportud  in  colIegCH  in  which  no  such  sygiem  i*  allowed  to  exiKt.  The 
-evolls  against  authority  and  tbe  great  disorders  between  clames  now 
wear  with  the  most  frequency  not  at  colleges  which  liave  the  greai- 
ist  number  of  students  and  tbe  most  extensive  athletic  organizations. 
)ul  at  the  colleges  in  which  the  studpnts  eithEr  are  not  able  or  arc  not 

Ewed  to  esta]>li«h  anch  organ ix3t(ont>.  The  disorders  which  <u«d  to 
ar  in  New  Haren  thirty  or  oren  twenty-five  years  ago  ought  to 
vinoo  any  candid  man  that,  however  gn«t  the  preicnt  evils  of  col- 
egc-life  ar«  teith  athletics,  the  past  evil*  tritfioul  athletics  were  worse. 
iv  one  occasion  in  those  "good  old  times,"  in  consequence  of  a  con- 
Uct  between  stndenta  and  town  boys,  a  cannon  wa^  brought  beforo  tlM 
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«o)lrg«  buildings  la  demolisb  thcin.  The  writer  remembera  uiijiImt 
ocuuion  when  there  was  a  collwion  between  studcnta  and  firomen,  ajA 
ae  of  th«  Hrrnii'i)  was  m<irt.illy  Wduixlcil  l)y  a  pUtol-sboU  Thai 
igfat  Ihf  (lormiioricH  iieta  boitfd  aud  barn-d  and  tbo  t>tu<lcct«  acted 
like  a  besieged  party,  sod  vrere  ttutking  preparationti  Utt  a  posaUt 
fight  the  nest  da}'.  In  those  same  good  old  dmes  tUero  wt-ra  nan 
frequent  disl urbanises  between  clones.  Theic  were  Bnow-bull  figliti^ 
too,  on  the  i^ampus,  to  the  gn-ut  (Ie«lnictioD  of  window-glass.  Aeeonl* 
ing  to  tliu  t<^Ktiin»ny  of  tavn  in  the  coltcgo  in  those  days,  drunkifisoi 
wua  more  common.  Certainly  within  the  la«l  twenty  years  tbe  cuUife 
cntiment  with  regard  to  intoxioation  has  undertime  a  obange  for  the 
=',t«r.     Before  thai  period  a  studoot  given  lo  ibis  vice  did  not  omw- 
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TWHy  lose  oaste  among  liU  fellowa  as  ho  does  at  ibis  day.  Tito  pressure 
of  Gollogo  opinion  is  against  dissipation.  It  is  absohitcly  necemafy  for 
liiv  ntblctcs  to  abstain  from  it.  Hving  taught  thi?  vvil  cffi-vts  of  «x- 
ocAM-s  ujxm  tlii'ir  htroog  mi-n,  tbv  university  i»  Itot  ftlow  to  nee  tliat 
intern  perancti  is  a  wrong  and  an  evil  for  all  mva. 

Ab  a.  contribtitioa  to  thia  part  of  the  discu»ion,  the  accompany ini; 
diagmma  are  offerod,  as  bparing  on  the  f^nbjoct  of  diA>rdcrs.  Tho  first 
diagram  give*,  for  ea«h  y«ar  of  iho  twenty  college  y«nr»  from  ISOi-VKt 
to  I681-'bi3,  ilta  percentage  of  the  nutuherof  incu  CKpcllvd  and  kus- 
pend(^d  from  the  Acadomical  departmeut  of  VaU  College  to  the  niem- 
bQr§hipof  that  dcpunmcnt.  The  numbers  were  taken  from  the  Faculty 
recordis  and  include  expnl»ions  for  all  ca««s  of  disorder;  all  diintiix- 
naU  and  !iu.->]>cnBiona  fur  dinordcnt  l>y  day  or  by  night;  for  drunk* 
(•oneiis  and  for  niarka  stid  irri'^lariij.  Each  ctuv  connta  an  a  unit 
without  regard  to  the  sorerity  of  the  penalty.  Had  more  weight  be«n 
alloiroil  to  on«  cam  tlian  another,  it  is  not  likely  that  the  nwults  would 
have  1k~oii  matvriully  changod,  aa  tbo  severe  punishments  of  expulsion 
uui  dixiuiiaa]  are  )tifre<{tieDl.  \o  ncooaiit  in  tAken  of  diKtiiisiuitx  for 
flcbuUrdttp,  the  writer  for  tho  proMint  oonfiniiig  hia  invcstigationa  to 
tlie  effects  of  Uhletica  on  college  order.  Thv  [K-rcvulagct  are  arranged 
in  Tertioal  columiM,  one  for  eai-h  college  year,  the  year  being  written 
noder  the  column.  Kaeh  itquare  represents  one  fifth  of  one  per  cent 
(0*003).  Thu»,  in  I  ti4lt>-'(i:),  tho  iwcs  of  discipline  were  four  and  ono 
tenth  per  cent  of  tho  total  mcmlicrship  for  that  year.  In  the  nest 
year  the  cases  of  discipline  were  one  and  »i-ven  tenths  per  cent,  etc. 
The  average  for  the  twenty  yeara  will  he  found  to  be  about  three  per 
cent.  For  the  lirsl  decode  the  avenge  «.•»  a  little  more  than  three 
and  six  tcntbi  per  ceol,  ami  for  t^e  last  dvnde  a  tittle  K-sx  thxii  two 
and  fonr  tenths  per  cent.  Though  a  race  between  ci-ew^  of  Harvard 
^ttd  Valf  waA  rowi?"!  as  i-arly  as  1**3,  ytl  it  was  not  until  the  summer 
^■IH&I  tliat  the  H.irvard-Vale  boal-raee  began  to  be  the  regular  event 
HaJcb  it  has  iinec  Lxmtinned  to  be.  The  firat  permission  to  play  ball  out 
'Tfftown  was  grantetl  to  the  Vale  Club  in  June,  1600,  and  the  fiml  pii^ 
mifition  to  the  Foot-lnll  Tttnm  was  given  in  November,  187S.  Tbeoc 
^Kmissions  are  iudiealed  on  the  diagrams. 

1^  In  the  Mound  diagram  the  expulatons,  dismissals  and  saepoDsiona 
for  boxing,  rushes,  nnd  attempted  interference  by  members  of  one  class 
th  the  liberty  or  pnipcrty  of  members  of  another,  are  given  by  num- 
^M.     liiHih  H'|uan;  niprejuMit*  one  ca*t>  of  di>w-ipline.     nicsc  raxra, 
igh  atrrody  oounti'd  in  forming  T>iagrflm  Xo.  1,  are  represented  in 
,  S  by  themselves,  in  order  to  make  evident  the  fact  timt  this  jiar- 
ly  trouble^mmo  class  of  disorders  is  diminishing.    71>o  writer 
already  i>tated  the  reaeonx  of  his  Wtief  thnt  the  diminntion  of 
is  dne  in  grval  muwuro  to  the  influence  of  athletics. 
'  In  tJie  opinion  of  the  writer,  the  diagrams  show  that,  whatever  may 
the  public  impr«asion,  tite  real  facta,  as  evidenced  by  the  Faculty 
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records,  arc,  tir«t,  tiiat  the  collcgo  disorders,  as  a  wkole,  hare  nut  in- 
crL-aitr^l  t-m^e  tlic  itiiroduction  of  atfali-tlcs  ;  and,  Meond,  ihat  one  dua 
of  disorders  lias  sensibly  dimiDiabed.  Of  course,  other  infiueaccE  ban 
oontnbutiMt  to  brbf;  about  theso  resulu.  Still.  OTen  if  the  claim  io 
behalf  of  athletics  of  a  special  infia«nee  for  good  in  thin  roapcet  Ik 
Dot  allowud,  it  t:xa  not  bo  fairly  Mtid  that  the  wit  cff«ct«  of  the  sycUa 
ore  tuch  M  to  ovcrpon-vr  all  tlio  other  good  intluenoet. 

A«  tothoae  erib  whieh  are  capable  of  remedy,  and  of  wtuch  Ibt 
remedy  has  not  b«en  before  expreased  or  implied,  we  will  tah?  up  ihM 
of  uiii:iec«esAry  expenfic.  It  bas  hwa  before  shown  that  the  cxp«me 
of  the  xyMem  is  not  cnormouH,  coottideriiig  the  good  done.     But  na- 

~doubtfldly  it  \»  gn^atw  than  it  nc«d  be.     Sforcover,  it  will  naloralljr 
nd  to  increaae.    Still,  It  is  well  to  reinember  that,  as  the  numberof 

'athletic  organisations  increaaes,  the  inoreased  sabscriptions  demawM 
of  the  stndvntK  brgin  to  waken  some  of  the  thonghtfnl  among  thtn 
to  wtM.fr  ditorimi nation  in  their  giving,  and  to  a  sharper  watchfulniss 
of  tlic  management  of  tlie  aii«ociation»  to  which  they  do  give  Cotue- 
(jaently,  new  care  in  the  spendinj^  of  money  is  re<jnired  of  each  oiiivff- 
sity  or};anixation,  and  a  healthy  snspicion  on  the  part  of  the  BtDdcnU 
is  dereloping  itself.  In  other  words,  each  athletic  interest  begim  to 
act  M  a  check  on  the  extraTaganoe  of  the  othera.  Still,  mon«y  la  inevi- 
tably wa«tc<l,  in  conscqncneo  of  the  inoxpcricnc«  of  the  yoang  mn. 

^  Each  officer,  as  a  rule,  Mrves  hnt  a  y«ar,  when  be  make*  room  for  a 
officer,  who  is  as  inexperienced  as  bia  prede^^asor.     The  expe- 

^Tience  gained  each  year  might  be  made  serviceable  by  associating  with 
tlw  Ineoming  treasurer  a  permanent  gradaato  trcMitrcr.  Tlie  tw^ 
president  might  ^xf  clcct«d  to  become  pmident  as  aoon  a«  the  ycai^ 
ervico  of  the  president  expired,  so  tli»l  be  would  serve  as  vlee-preo- 
dent  one  year  and  one  year  as  president,  hb  aervice  thus  ezteoding 
orer  two  years.  It  has  also  been  proposed  to  consolidate  the  athlctie 
interests  under  one  salaried  superintendent,  who  Nbould  b«  a  graila- 
The  objection  to  this  plan  is  iltnt,  though  it  might  aecnre  a 

'^t&orc  consistent  and  economic  management,  it  would  destroy  tlie  pm- 
ent  healthy  rivalry  of  the  athletic  interests,  and  relieve  the  rtadenta 
themselves  of  the  responsibility  of  gutccm  or  failttre.  Besadea  tb< 
changes  snggcsted,  a  general  auditing  committee  for  all  tbe  interests 
cbould  be  formed  consisting  of  graduates  and  andergraduateiiL   Atpres- 

iRenl,  tltough  the  acoonnta  of  all  the  intemrt*  are  published,  yet  uubody 
eela  it  his  particular  hnsinesM  to  obJMt  Io  any  one  item.  If  a  graduala 
finds  fault,  his  complaint  is  not  worth  much,  as  only  undercraJiiaic^  arv 
supposed  to  know  the  needs  of  to-day.  A  committee  of  both  gTadsatts 
and  undergraduates  conld  audit  tbe  accounts,  and  would  h«aMv  Lunake 
nggcstjons  which  would  bo  sore  of  a  licarii^.  By  Kiii-h  changes  in 
I  system  and  the  economies  which  ought  to  result  from  iht^m,  Rdd- 
sports,  such  as  base-ball,  foo^ball,  and  lacrosse,  should  be  s«lf•suppaf^ 
ing.    The  income  derived  <rom  gate-money  should  meet  tbe  expensofc 
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SiDCfl  som«  vcrTf  worthy  p«0|>Io  wlio  bcliovo  m  tnanl^  aports  obJ«ct 
to  youDg  men  playiug  for  mooej-  uken  at  lliu  i>xliibitioD-gainea,  it  u 
aeoeanry  to  My  a  word  of  explanation  with  regard  %i>  ilii«  feature  of 
all  tutll-g&mes.  If  field  aihletica  are  to  contiaue,  the  eiiiciiw  of  tliom 
muit  be  met  in  one  of  two  ways,  either  by  gate-money  or  by  subwrip- 
tion.  Most  young  men  prefer  to  give  tlicir  money  at  the  gate,  and 
thdfl  to  pay  for  what  ihey  ii«c.  If  a  dub  Iciiow-m  tbat  it  is  to  q>e»4 
only  what  it  cam*,  it  will  be  stimulated,  first,  to  play  a»  good  a  game 
M  pOKciblu  ;  and,  secondly,  to  spend  iU  earnings  with  prudeiicv.  It 
•eems  only  jaat,  too,  that,  if  the  ptiblic  decin  to  see  a  good  game,  they 
should  pay  for  tbo  exhibition,  lliu  men  work  hunl  in  practice,  and 
are  entitled  to  huvc  their  oxpcnitei  paid.  More  thaii  that  they  do  not 
a«lc.  They  do  not  play  for  gain,  but  for  honor.  By  their  ruleo,  they 
do  not  allow  any  man  to  be  a  member  of  tbmr  organizations  who  has 
earned  money  w  a  profe«ional. 

The  evil  of  liability  to  KtrainN  and  tniuric«  in  sthletics  can  not  be 
entirely  obviatod.  It  ih  well  to  bear  i»  miiid,  at  this  point,  the  fact 
that  oven  ihow  who  are  not  athlelea  do  not,  tht-refore,  enjoy  imma 
nity  from  aocidcnts.  Yet,  so  far,  according  to  the  reeolledion  of  the 
writer,  uo  regular  member  of  a  Vale  Crew,  Team,  or  Nine,  ha*  been 
permanently  injured  by  participating  in  a  race  or  match.  Slill,  it  is 
pocsible  that  a  slight  injury,  to  a  pmon  having  organic  weakneiSB, 
might  rc«tilt  in  a  fatal  dilfioiilty.  Such  an  tfniiio  might  be  avoided  by 
the  requirement  tliat  every  candidate  for  trial  shnuld  be  examined  by 
a  competent  phyaioian,  and.  in  default  of  procuring  a  certificate  of  physi' 
eal  Boaadnoss,  should  be  oxctudcd  from  participation  in  athlciJo  con* 
teats.  Besides  this,  every  candidate  for  a  place  in  a  crew  iihould  be 
debarred  from  entering  :i  race  unless  \m  had  niastcred  the  art  of  swim* 
ding. 

If,  raoreoTcr,  the  Facnity  of  every  college  having  a  Bjstcm  of  atb- 
letica  would  exert  a  sympathetic  as  well  as  a  judicious  oversigbt  of  tho 
students  intcmstml  in  the  system,  they  would  find  the  young  men  (]uite 
willing  to  listen  to  friendly  suggestions.  If,  also,  the  times  of  recita- 
tion were  so  arranged  that  a  proper  amount  of  time  oould  be  devoted 
Lo  eiercise  without  interference  with  study,  mure  brain>work,  and  of 
better  i]nality,  would  be  secured  than  by  ihu  policy  prevailing  !n  some 
colleges,  according  to  which,  not  only  no  encouragement  is  given  to 
athletic  sports,  biit,  on  the  contrary,  every  obstacle  is  thrown  in  their 
way. 

The  college  which  neglects  or  ignore*  phynical  culture  may  *end 
out  seholara,  but  it  will  not  educate  forceful  men.  It  will  not  be  tlie 
living  power  which  it  might  be.  Truth  is  not  to  prevml  by  the  dry 
light  of  iniollect  alone,  but  through  the  agvney  of  good,  wise,  and 
men. 
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s*.  immABEE. 

'.  'luting  tbe  cloctng  montliB  of  IS 
tifl  Bpevtade  i>f  a  BticvvsitioD  of 
lOot,  gorgeoDs  red  ouloratioB.    Tbr  \!» 
..;  :ur>da7or  two,  might  not  I)«r«»al(J 
vn  tli«  United  StatM  tbo  sight  of  a  lirUiint' 
..  i),  all  tuman*];  bat  when  it  was  foniM]  ub 
^  lotl  lo  extend  to  every  part  of  tlie  caitb,  th 
>«djr  universal  that  Bomeihing  nmvininoo  m 
i»»^rh»rn  or  in  i>piK?(>.    Tho  pheDoueoon  spparwlt 
about  llio  OTih  of  Xuvombvr,  when  the  WOUn 
t   t:ii>rc  that!  ati  hour  nftcr  sunset  br  a  Inid 
1.  I  »ulla£;mtion  ;  and  iu  m:uiy  places  tlie  {nUie 
u  ih«  mark  of  a  fire,  while  in  M>ino  toiinM  Ere- 
Ths  pbcnomonon  first  began  to  excite  MtesdoB 
t  M  about  ibo  time  of  ita  brightest  mantfMUtioD. 
VoninbcT.     It  waa,  howovcr,  remariced  on  tbt 
'vovk  earlier  ;  in  Europ«  vxrXy  in  tbe  moath ;  nnd 
.-.an  and  I'acifio  Oceans  afl  early  ac  Scpttflilitr. 
pablishod  mcniions  of  it  were  those  (nmi  ill*  ill- 
.Vaurittais  and  .Soyebelles,  August  28(k,  Rru4 
,  y«w  IMuod.  ^lcp(«1nlK■^  let,  the  Gold  Coa»t,  AftidV 
'  i,  and  Olio  that  u'hn  madv  in  connection  witll  ih* 
I'll)  aun"  at  'IViuidad,  S4-ptcnib«r  ad,  when,  after 
ntport,  "we  thought  there  ura«  »  firo  in  tbe  t«<n^ 
iredneaa  of  tlie  lieaTms,"    At  Ongolc,  India,  aflff  tbe 
,**  light  yellow  and  orange  appeared  in  tbe  *«*<• 
ml  n-mniiiing  for  more  than  an  hour  after  Bua5«("; 
ocdinnry  conditions  all  tncce  of  color  leave  the  Af 
vilbin  half  an  hour  after  tlio  ann  disappean.  Oip- 
I  the  French  Mfasfif/eria  steamer  S.tghelicn,  paa^f! 
g's  Sound.  Aiiatralia,  to  tliv  Island  of  R^loa, 
20th  of  September  to  the  IStli  of  October,  a  pmI 
sua,  which  became  more  pronouoced  at  unnaet,  ami 
,  iMgtb  of  time  after  that  hour  in  proportion  as  U)t 
,  higher  latitude.    "  Tlu-  colored  p«rt  of  tbe  sltr.  wbiA 
^Mllramely  liTcIy,  had,  about  a  baJf-hour  before  suaart, 
surface,  extending  to  a  distance  of  fortf-flta 
illw  Kin.'*    The  fame  colorinj;  wu  iir^n   in  tbe  nan- 
jiMlcnt  writing  from  WaiUiku,  Sandwich  Iiiluidfi  M 
i.uetto"  of  October  3d,  apeaks  of  the  "mod  eitn* 
;jMy  had  been  having  for  some  time  p<aat,  "  ficr^  tA 
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ireoding  A  Inrid  glare  over  all  tho  heavonB,  an<l  prodacing  a  most 
fiml  effect."  Tlio  Attomcf-Gi-nvml  of  West  Auiitndia  wrolc  to  Dr. 
J.  W.  Judi],  (>cli)l>i'r  27tl),  (Ivwribtug  the  attat  glow ;  and  a  letter  from 
ITuballah,  Imlia,  October  SOth,  rays :  " There  baa  been  for  some  time  a 
remarkable  appearance  in  the  sky  every  oigtit.  1'he  bud  goes  down  as 
usual  and  it  gets  nt^arly  dark,  and  then  a  bright  red  and  yellow  and 
grcvn  and  piirplv  \>\aT.c  conns  in  tti<;  ^ky  and  makes  it  lighter  again. 
It  ill  moMt  uncanny,  and  makes  one  fetd  »>  if  Konictliing  out  of  tbo  com- 
mon wraa  going  to  hapi>cn."  Tli<!  wHter  of  iliix  article  has  nottc«d 
from  bia  own  windows  tlie  interval  of  darknc^  between  the  setting  of 
,be  sun  and  the  appearance  of  the  fijlow  remarked  in  the  letter. 

The  earliest  ohfctrvaiions  of  the  glow  in  Eiiropo  appear  to  Iiare 
been  mad«  about  the  tttli  of  November,  after  which  lime  referciiee*  to 
it  tuvl  4l»«oriplioiM  of  it  abound  in  Hie  seientitio  and  other  journals. 
The-se  descriptions  agree  with  each  other  as  to  all  essential  features, 
and  might  be  as  well  applied  to  tho  phenomenon  as  Been  anywhere  in 
the  Uniteal  States.  Tho  sky  is  generally  spoken  of  as  clondless  where 
the  glow  has  appeared,  allJwugh  a  few  observers  ep<-ak  of  light  cirrus 
clotids  floating  in  the  air  or  passing  over  tin-  xun  or  near  it ;  and  one 
obaerver  at  Ootaoamaiid,  India,  mentions  a  green  cloud  that  passed  over 
tbe  sun's  disk,  followed  by  a  red  one. 

Tbo  red  light  is  regarded  by  those  who  have  paid  most  attention 

to  the  subject  as  astociatvd  with  tho  blue  or  green  son  which  was  ob- 

iHwrVi-d  in  m.my  parta  of  the  Kaat  Indies  early  in  September.     It  was 

^noticed  at  Manila,  in  tbe  Phili])iiiue  InlancU,  ou  the  Iftli,  when,  during 

jE**' light  dry  mist,"  "tbe  sun  appeared  colored  green  and  diffusing 

r^  over  all  the    bodice  it    illuminated  a  strange   and  cutious  greenish 

hue,  to  the  gn-at  teiror  of  the  inlanders  "  ;  At  O^jlombo,  Ceylon,  on  the 

Kamc  day,  when  the  sun,  about  forty  minqtes  btfore  setting,  eniergfd 

from  behind  a  ctond  of  a  bright-green  color.    Tbe  whole  disk  waa 

distinctly  seen,  and  tho  light  was  so  8ul>dued   that  one  could  look 

Steadily  at  it.     'Hie  moon  was  also,  to  some  extent,  affected  in  tbe 

same  way.     A  correspondent  of  the  "  Ceylon  Observer,"  writing  on 

September  l!2th  from  Pnleadicrakam,  states  that  no  light  camo  from 

tbe  sun,  althongb  it  was  visiblo,  nnlU  nearly  seven  oV.loek  in  tho 

morning,  and  adds :  "  For  the  last  four  days,  the  sun  rises  in  splendid 

green  when  visible — thai  is,  about   10°  from   the  horizon.     As  he  ad- 

Tanoes   ho  assumes  a   beautiful  blue,   rexcnibling  bnrning  sulphnr. 

AVhcn  about  45"  high,  it  is  not  possible  to  look  at  the  sun  with  the 

naked  eye  ;  but,  i-vm  when  at  tho  very  zenith,  the  light  is  blue,  varj-- 

ing  from  a  pale  blu<-  early  to  a  bright  blue  later  on,  almost  similar  to 

moonlight  even  at  midday.     Tlien,  as  ho  declines,  tbe  Run  assumes  tlio 

same  changes,  but  itiiM  vtrM.    The  hc«t,  is  greatly  modilied,  and  there 

is  nothing  like  the  usual  hot  days  of  Sept<-mber.     The  moon,  now 

risible  in  the  afternoon,  looks  also  tinged  with  blue  afler  sunset,  and 

■he  declinev,  assumes  a  most  fiery  color  at  30'  from  the  lenitJl." 
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At  Madnui,  Indlft,  Profcuaor  C.  Mirh!i>  Smith,  of  the  CUiiAta 
Coll«^c,  rcin3rkc<l  the  "|>erfooll^  rayl<!ss"  nml  tin^kt  eilrer^-ffhiu 
color  of  th«  nun  od  the  0th  of  September.  The  ftame  was  iioFkc4 
on  the  next  day^  l)ut  was  §ucceeileil,  aft^r  tb«  rea|)pi:ar3nri>  of  tk 
sua  from  befaind  a  clond,  bf  a  briglit  pca-grcen  «oJor.  Thl*  p«nl- 
iar  color  «»«  again  (>h«cr>-c<)  tho  next  morning,  and  in  tho  evcnbtgil 
** uai^  n  ni.ignititnnl  H|i(-i-tiM'lv,  »n<]  attnu-U-d  the  notice  of  crerj  OM. 
The  silvery  ii)K>ea  waa  viAlblo  nnrly  in  the  nftrrnoon,  and  the  bvi^t- 
De&s  of  (be  itiin  rapidly  fad^,  till  by  about  fire  o'clock  oi)«  conid  look 
at  it  diroolly  without  any  diflicnlty.  At  this  time  th^ro  was  a  diMiait 
tingr  of  [^n-cn  in  the  light  whnn  rcceivod  on  a  eboet  of  wUtie  pipe^ 
whiii!  »had<>n-K  were  vi-ry  pruttily  lintod  with  thr  complementary  piaL' 
Aa  the  waxt  sank  toward  the  horizon  lh«  gntvui  bevamv  more  and  son 
Bironi'ly  marked,  and  by  5,30  It  ap)>carvd  a^  a  laight  -  Kreen  diik, 
with  a  sharp  outline.  In  fact  the  detioition  was  so  good  Ihat  n  Urf* 
«p(it  (alioiit  1'  long)  was  a  conspicuous  object  to  tbo  naked  i-rf." 
The  prci-o  suiiit  wore  also  iwcn  for  several  days  ahont  tbc  22d.  Tl* 
ejiectrum.  which  Dr.  Smith  oarcfully  examined,  "  dhowed  dearly  thai 
aiitieous  vapor  played  a  large  part  in  the  phenomena,  for  all  ihe  atnia» 
phcric  line^  nf^tially  ascribed  to  that  subsiaiico  were  verj'  strongly  ii»- 
Tcloppd.  Bnt  in  addition  to  tbia  there  v»  a  Terr  marked  geaenl 
absorption  in  the  red."  Abnonnnl  electrical  rondttions  of  tlw  nam- 
phere  wen-  noticed  at  thut  place  in  connection  with  the  pheuoraeDCft 
Of  an  earlier  dale  than  any  of  tbcoe  observations  i*  a  notice  of  ■ 
"  grc«'n  sun,"  remarked  at  Panama  on  the  3d  and  3d  of  Septeitiber,  the 
»aiD«  day  on  whieh  a  blno  win  and  land  sky  were  observed  at  Triiiidkl 

The  appi-arance  of  the  green  color  in  the  snn  and  in  part^of  lk( 
sky  outside  of  ihe  sphere  of  the  red  glow  was  also  reinurtied  in  nnnu^ 
ous  obserratioDs  made  \a  Eorope.  Id  one  of  the  earliest  DOtieet«f 
the  spectacle  published  iu  England,  the  writer  says  that  at  sitnsei  "a 
very  ppt^uliar  grecnixh  and  white  o]ialvsc«nt  base  apt<earc«l  about  thl 
point  of  the  Niin's  di-partare,  and  nhone  om  if  with  a  littht  of  it.i  uwi^ 
near  the  horlxon.  l*he  upper  part  of  this  pearly  nii»t  soon  a^umi-ds 
pink  color,  while  the  lower  part  was  white,  green,  and  gnvnub-ytt- 
low."  vVnotber  ohsorrer,  at  Worcester,  describea  the  bine  of  the  iky 
as  having  been  changed  to  green  and  the  gre«n  as  being  sprmli^ 
replaced  by  the  ruddy  tint ;  and  again,  in  the  morning,  "  the  color  *& 
the  »<un  changed  to  an  exqui»ito  emenld  hue,  Maining  the  laiid»ea|N^ 
and  iuveniing  houfie*,  buildinga,  glaxiil  window^  and  greeofatnMI 
with  a  remarkably  weird  asiwct."  At  «nn»et  of  the  same  day.  "ti" 
crescent  of  thit  moon,  being  just  nljOTc  the  fringe  of  red  light,  bcmudpI 
a  lively  green  hue,  and  eontiiiuc<1  to  exhibit  tlie  novelty  nf  an  enusalil 
crescent"  for  n  rjnarler  of  an  hoar.  At  olher  place*,  we  read  of  th» 
contract  of  the  glow  with  ''the  pale  greeni^ib  hue  of  the  clear  sly 
around "  ;  of  a  crimson  arch  stretching  from  soalheaxt  to  norlbrul. 
"with  a  very  clear  greentsh-hluo  sky  beneath  It  in  th«  east,"  ami  be 
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tween  tbt-  arcli  ftn<l  lii«  westi^ni  horiiEon  " n  Hkj- of  11  bright  tilvcr-irhitfl 
color,  wliiob  -koa  su  brillUiiI  that  it  gave  us  ijuile  a  Mecuiid  dayligbt " ; 
at  another,  of  tlie  sky  nearer  tbc  zenith  appesring  *'of  a  Ma-gr<tei] 
tint."  The  sea-green  tint  in  Ibe  va«t  wnH  ohtterveil  nt  Komo  ;  and  at 
Berlin,  according  to  Hvit  Itiibert  von  Hviniboltx,  tlu-n.-  wan  "a  greeii- 
ish  sunaet  at  3.50,  an  anusimlly  bright-red  Kky  willi  SsnIics  of  light 
BtArting  from  aouthurest.  An  iutert-^Ung  pbydLiolugical  |)bcRomenoii 
which  recatla  '  Contrast- i'arbeD '  was  there  beauiit'uUy  illtislmted  by 
•ome  clouds,  bo  longer  reached  by  direct  sunlight ;  they  looked  tn- 
t«DRcly  green  on  the  red  aky."  Tlie  whole  pheiiomL.'iion  «-a«  exhibited, 
Mcording  to  Mr.  J,  Addingiou  SyuiondH,  wilJi  remarkable  iiitvnsity  at 
Dkvos-Platx  in  the  High  AlpA  ;  aitd  ou  one  oceaaiaii  "  the  whole  north- 
ea«l«ru  region  of  the  heavens  was  at  the  Bame  time  of  the  most  virid 
golden-green  —  the  peculiar  green  of  ehrytopntso  aod  some  highly- 
tinted  beryls.  Ench  tone  'if  light,  roite  and  green,  wu»  riHocted  on 
tabv  long,  broiul  bAKin  of  valley  snow,  the  blending  of  boib  colors  being 
iw  a  Htrungc,  bewildering  brilliancy."  'Ilie  hun,  at  this  plaoe,  appeared 
Ibrough  the  day  "  surrounded  by  a  luminous,  slightly  opaleaceut  hua 
— not  at  all  resembling  halo  or  iridcsceneo  of  vapor." 

The  red  glow  and  the  green  «um  are  most  likely  duo  to  a  oommOD 
eaose.  The  same  medium  which  will  givo  by  tr»nitmitt«d  light  a 
green  color  to  objeelit  viewed  through  it,  will,  Iiy  the  univereal  law  of 
the  aluH>rption  and  refleetion  of  light,  redcct  the  red  raya.  The  cIotMt 
conneotiou  of  ihe  two  phenomena  may  be  regarded  as  real. 

llie  spectacle  must  be  due  to  t^ome  ]>eculiar  condition  of  oar  atinos- 
phcrv,  for,  if  it  was  produced  by  any  cause  outside  of  the  atmosphere, 
it  would  liavc  been  visible  in  some  fonn  through  the  night,  whereas 
ita  Uaration  corrciponded  tolerably  closely  with  tliat  of  ordinary  twl* 
light ;  the  cause  must  have  been  co-extensive  with  the  atmosphere,  for 
the  glow  lasted  as  long  as  the  twilight,  if  not  longer.  The  manifes- 
tation was  not  auroral  or  elcotrienl,  for  no  nuroms  have  been  seen 
which  could  reaiionnbly  1><-  asHociati'd  with  it,  and  no  electrical  d!«- 
turbiaccM  have  been  mentioned  in  connect ic^iji-itb  it,  except  at  Ma- 
dtui  Professor  Michie  Smith,  of  Madras,  and  Professor  C.  Piaizi 
Smyth,  believe  thai  it  is  the  result  of  peculiar  conditions  of  vapor  in 
the  air  ;  but,  while  this  might  easily  account  for  colors  lasting  a  few 
days,  it  ts  difficult  to  suppose  a  peculi.ir  accumniiition  and  distribution 
of  ordinary  vajiors  enduring  for  «o  long  a  period.  NeverthelvMi,  Mr. 
Lockyer  lias  seen  the  sun  greifn  through  the  steam  of  a  Meainbont ; 
it  hofl  bw-n  seen  green  through  the  mint  of  the  Simjilon ;  and  Mr. 
Hfory  Bedford,  describing  tho  summer  sunset  and  sunrise  just  within 
the  Arctic  Circle  in  July,  1678,  in  an  English  magazine  of  that  year, 
idd:  "The  color  brighten*,  and  some  small  Mreaks  of  elouds  grow 
brighter  and  brighter,  until  the  «un — the  <iU£i(\  sun — appears.  A 
■lislAnt  low  range  of  rocks  comes  between  uh  and  ila  point  of  rising, 
jbJi  as  wo  glide  on,  an  opening  between  them  shows  ua  the  sun,  a 
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briglit  enwnild,  aa  pore  and  brUlUnt  as  ever  gem  lltat  glUtcoed ;  apvii 
wc  lose  it,  and  again  an  openin;;  shovrs  it  to  its  in  its  own  golden  [i*;!ill 
and  then  onc«  mora  it  is  tlio  bright  grcvn  ;  an<l  now  iv  r  % 

cloare  the  ridge,  and  is  tyaw  moix;  tin;  gulden  orli."     The  : .  IL 

Ilopkinu,  of  Cornwft]!,  England,  has  oW-n-ed  i1i:ii  In  s  clear  skr,  M 
tlie  dink  of  the  sun  sinks  down  beneath  the  horizontal  line  of  iW 
ocean,  ibe  parting  ray  is  of  a  deep  emerald  green,    Th«  wfTert  U  act 
pro<luecl  if  thrro  arc  clouds  around  the  son.     t>r.  F.  A.  Fun-I.  *A 
Slorgf'S,  Hwitxctrlant),  mvnttonx  a«  a  fart  confirmatory  of  the  opbioa 
that  meteorological  factors  alano  can  luH  fanii»li  a  Ktifficiptit  expbaip 
tion  of  the  phenomenon,  that  in  Switzerland  the  glow,  after  haTiog 
decreased  Biibsequcmiy  to  the  3d  of  December,  attained    a  WKoid 
RDiaxtmura  on  the  £4th  and  S^Tith  of  the  month,  when  the  ntmoAphene 
Roiidition:*  were  quite  dilTerL-nt  from  those  which  prevailed  in  the  cooa- 
ptrjr  at  the  time  of  the  first  roaximani. 

The  hypothesis  that  the  spectacle  was  caused  by  the  presence  b 
the  atmospbcro  of  a  cloud  of  "  rosmic  dnM,"  which  the  earth  has  o- 
GOuntercd  in  its  traveht,  baa  l>c«n  advancod  by  Kcroral  obserrcrs,  aod 
|tl  sup])ort<'d  by  Sir.  Proctor.     Mr.  KordefukiOht  and  oth«r  med)  mi- 
^ent  in  science  have  taught  ns  to  believe  thai  a  meteoric  dnst  ftlUaf 
upon  the  earth  from  space  plays  a  much  more  important  pan  in  t«- 
rcstrial  economy  than  wo  bavo  been  aecnriomcd  to  suppose  ;  and  tliey 
bare  collected,  in  uninhabited  ooiinlries  and  far  away  from  any  tdI* 
Lcnno^  (juantiticx  of   duft — little  rounded    particle*  of    metallic  cno- 
Fpounds — unlike  anything  the  earth  is  known  to  produce,  and  strik- 
ingly like  what  meteors  of  that  sue  would  be.    Investigating  whcttxr 
an  onnsnal  (Quantity  of  such  duKl  is  now  falling  upon  na,  Ur.  W, 
Sbttimi  Williams  has  found  it  in  cArcfnlly  selected  snow  from  hi* 
garden.     At.  £nule  Tung,  of  Genera,  faaH  alto  found  an  extraordinary 
■qnantity  of  a  similar  dust  in  fresh  mow  that  fell  in  tlio  bitter  part  of 
November  and  early  in  December  on  the  steeple  of  the  caLhedral  of 
Saint-Pierre,  at  "  les  Treiie-Arbres,"  Mont  Saltvc. 

Numerous  suggestions  have  bct^^n  made  thai  il>e  phenomena  are  thi 
R«ult  of  tbe  diffusion  through  the  whole  atmonphcro  of  the  enlirr 
eartli  of  ashcji  and  cinder*  from  the  eru]>tJon  of  the  volcano  of  Kraki- 
toa,  in  the  Straits  of  Simda,  nhicb  took  place  on  the  36th  of  Angwt 
laMt,  This  theory  baa  the  support  of  Professor  Lockyer  and  otluT  cn»- 
nent  men  of  science,  and  there  is  much  to  bo  said  in  favor  of  il.  Tht 
prinopal  objections  to  it  aro  Hamroarixcl  in  a  remark  by  Air.  Proctw 
"  that  we  should  bare  to  explain  two  jneongmoua  oircumatancfis :  fin^ 
how  tho  exceedingly  fine  matter  e}ectcd  from  Krakatoa  could  hara» 
quickly  reached  the  enormous  height  at  which  the  matter  produdas 
tbe  after-glow  certainly  was ;  and,  secondly,  how,  baring  been  able  In 
traverse  still  air  so  readily  ono  way,  iJiat  matter  faiU>d  to  rctant  it 
readily  earthward  under  the  attraction  uf  gravity."  Il  will  not  itti  to 
limit  our  ideas  of  tbe  effect  tliat  may  have  followed  tbu  ertiptwa  of 
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KnUuiloa  by  our  knoirled;^  of  what  has  followed  any  othvr  volconie 
eruption  ;  for  the  oatbnrsl  at  Krukototi  fur  vK-eedvd  in  violei>e«  any 
event  of  tbe  kind  tbat  in  n-inenibvriM)  in  the  history  of  man.  Mr.  \V. 
J.  Stillmui,  formerly  L'i)il«d  States  oonsui  in  CYctc,  who  Las  wit- 
acMMkl  tbe  exploeions  of  two  eraptioos  of  the  sabmnrioo  Tolcano  uf 
Saiitorin,  and  has  seen  masHvs  of  nxk  weighing  many  tons  thrown 
from  a  b:ilf  a  milu  to  a  mill',  and  iiwaping  gantd  expanding,  after  two 
seconds,  into  biigv  niawcn  of  <.'Iuu<l,  M  au  el«Tation  of  from  six  to  tea 
tbouaand  fi-ct,  and  tlit-n  drifting  away  with  the  wind  and  dropping  vol- 
canic diut  in  il3  course,  believes  that  on  th<?  eDonnously  grciitcr  Malo 
of  tbe  Krakatoa  explosions  tbe  dunt  could  liaro  been  thrown  to  tlic 
top  of  the  atraosphprc,  there  to  drift  over  llio  whole  earth  ;  and  bi: 
BUggeft^  that  at  itnvh  u  height  the  diatribution  might  be  effected  in 
twenty-four  bourn  by  a  aiiiglu  ruvotution  of  tbe  eartb.  JAx.  Proctcnr'a 
second  diflirulty  ia  met  by  Measm,  Preece  and  William  Crookca,  who 
suggest  that  very  fim^ly  divided  particles  of  dust  luivitig  an  electrical 
charge  of  the  same  sign  aa  that  of  the  earth,  may  be  kept  «iMpendvd  in 
the  appcT  air  for  an  indeliiiitc  period,  by  eh-otricsl  repubion  ;  and  Dr. 
Crooki'Tt  adduccH  expi-nmi^ntt  showing  how  Kimtlar  thing»  have  been 
done  with  electrified  gold-leaf.  Professor  S.  P.  Langley  contributes 
Momc  intereAtJDg  testimony  on  this  point,  which  is  based  upon  his 
obiiervationB  on  Mount  Whitney,  in  1881,  On  this  monntatn,  from  ft 
height  of  twelve  thousand  feet,  "  we  looked  down,"  ho  says,  "  on 
what  eoemcd  a  kind  of  level  duHt-oc«-an,  inviKihle  from  below,  but 
whose  depth  wan  nix  or  wvon  thouHnnd  feet.  .  .  .  The  color  of  tbe 
light  reflected  to  us  from  thiH  dnat-oocan  wa.<i  clearly  red,  and  tt 
stretched  as  f ar  aa  tbe  eye  could  reach  in  every  direction,  although 
there  was  no  special  wind  or  local  cause  for  it.  It  was  evidently  like 
the  dnst  ttocn  in  mid>oooan  from  the  Peak  of  Ten eriffe— something 
present  all  the  lime,  and  a  permanent  ingredient  in  the  earth's  atmos- 
phere:. At  our  own  great  elevation  the  xky  waA  of  a  rv-m.-irknbly  deC]> 
violet,  and  it  seemed  at  fl»t  sa  if  no  du«t  wa«  prcHent  iti  thin  opper 
air,  bnt  in  getting,  just  at  noon,  in  tbe  edge  of  tbe  shadow  of  a  range 
of  cliffs  which  rose  twelve  hnndred  feet  above  us,  the  aky  immediately 
took  on  a  wbiliith  hue  On  scrutinizing  this  through  ttie  telescope,  it 
wu  found  to  W  duo  10  nnTiads  of  the  minutest  dust-particles.  .  .  . 
It  is  especially  worth  itoticc  that,  ax  far  a*  kucIi  observations  go,  we 
have  no  doubt  that  the  finer  dust  from  the  canh'»  rturface  Ls  carried 
up  to  a  snrprisiDg  altitude.  I  speak  here,  not  of  the  gro.vM^r  duitt-par* 
tides,  but  of  thnse  which  are  so  fine  as  to  be  individually  iuviKihte, 
except  uniler  favormble  circumstance!!,  and  which  are  so  minute  that 
tluiy  might  be  almost  an  unlimited  time  in  iwttling  lo  the  gronnd,  even 
if  the  atmosphere  were  to  become  perfi'<'tly  qui<-t."  Profe«or  Lang- 
ley  thinks  tbat  the  explosion  of  Krakatoa  may  have  added  millions  of 
tons  to  tbe  duet-envelope  of  the  globe,  and  that  the  new  contributtoD 
Jb  not  likely  at  once  to  fall  to  the  surface  again. 
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Id  illuiitntion  of  tbis  theory,  we  bavo  lh«  leslimony  of  CapUiuSw 
C.  ]'1«iuing  Htenhouse,  who  named  tbe  utand,  that  after  "  Gnhuu'j 
Island  "  appcarril  in  ihu  Mi-ditvmni'sn  in  1^31,  eimilar  red  sonsetota 
tboM  the  world  has  jii»t  hvvv  iidniiring  wlt«  seen  at  Malta.  A  man 
cuiking  record  of  a  Hiniilar  phvnomenon  U  given  b  Wbitc'a  "Natanl 
History  of  Sclbomo,"  Bobn'e  edition,  |>age  300,  where  we  read  :  "Tht 
eumincr  of  the  year  1T83  was  an  amazing  and  porteutou*  on*,a^ 
full  ot  horrible  phenomena ;  for  besides  the  alarming  inttcora  and  trt- 
-mcDdouti  thundur-stornij  that  affrighted  and  distressed  tbe  diflemt 
ibouuiivM  of  ihi*  kingdom,  the  peculiar  haxc,  or  emoky  fo^,  that  |«^ 
vailed  for  many  wcvk*  in  Uiin  tslatxl,  and  in  fVcry  part  of  EufO])e,  u>d 
ereu  beyond  its  limits,  was  a  luo-tt  extraordinary  appcJirsncc,  tullkc 
anything  known  n-ithiii  the  memory  uf  man.  By  my  jotimal  I  lad 
tliat  I  had  noticed  this  strange  oceuiTeDcefrom  JnneSSd  to  JntySOilii 
itwluAiTe,  during  which  {wriod  the  wiod  %'»Ti('d  to  every  <)naner,  wHli- 
cmt  making  any  alteration  in  the  air.  lite  tun,  at  nr>on,  looked  u 
black  as  a  clouded  moon,  and  shed  a  mst-eolored  ferrugindus  Itglil  nn 
the  groaod  and  floors  of  rooms,  but  was  particularly  lurid  and  hlood- 
ueolorvd  at  rising  and  setting.  .  .  .  Tbe  country  people  iH-gan  to  look 
rvitli  a  KiiperstiiiouB  awe  at  the  red,  lowering  aspect  of  the  sun  j  aoA, 
Indeed,  tbore  was  reason  for  the  most  enlightened  person  to  be  vppt- 
liensJTe,  for  all  the  while  Calabria,  and  part  of  the  Isle  of  Sicily,  wtta 
torn  and  convataed  witli  eartliijuakei ;  and,  about  tliat  juDcturv.  a  vol- 
cano sprang  out  of  tbe  sea  on  the  coast  of  Norway."  Cowptr  nwn- 
tioDH  the  same  pbenomeoa  in  bis  "  Task  "  ;  and  Mrs.  Bomervtlle,  tn  ba 
"Phy«ical  Geography,"  traces  their  origin  to  the  eruption  of  tbe  v«t 
eaiio  Skaptar,  in  Iceland,  "  whieh  brokv  out  May  6tb,  and  cootinn«d 
to  August,  M-nding  forth  clonds  of  mingled  dust  and  vapor,  which 
Spread  over  tbe  wboW  of  \orlliem  Euroiie."  It  is  stati^  in  the  "  An- 
nals of  Philoitophy,"  vol.  ii,  that  the  sun  appeared  of  a  blue  eolur  ia 
England,  in  April,  ISSl  ;  and  it  appears  from  other  sourcea  thai  t 
violent  volcanic  eruption  had  taken  place  in  the  Island  of  BonrbOB  to 
February  of  that  year,  and  a  deetmctirc  outbreak  ia  tiunuog  Apt  in 
June  of  the  pT«viona  year, 

A  euriotiB  connterpart  to  While'*  relation  is  given  by  ProfofWf 
James  M.-tin  Dixon  uf  what  he  witncitsed  in  Japan  at  the  timr  of  the 
eruption  of  Krakatoa.  "  During  the  two  or  three  days  at  the  uiil  ef 
August,*'  ho  says,  "  we  enjoyed  fine,  dry  weather,  hot  the  sun  wa*  cnp- 
pcr-ooh)red  and  bad  no  brightness.  It  was  capital  weather  for  travel- 
ing,  bat  rather  )nez|)Iicable.  When  we  got  to  Xikko,  the  |ieople  eaaie 
to  ns  to  inquire  if  some  catastrophe  were  impending,  for  the  apfieanaoc 
of  the  sun  foreboded  evil.  We  langltrd  at  their  fearv,  and  assund 
them  all  was  right  However,  ii  M-cms  that  if  the  ap)><.-nranri'  nt  lb 
san  foreboded  no  evil,  it  was  a  wondtrful  sign  of  tbe  gr\-ai(-iit  eank- 
■]iinke  and  volcanic  cataatrophe  on  record.  Tbe  fearfnl  exploaioa  d 
Krakatoa,  in  the  iStraits  of  Sondo,  took  place  op  Aagiut  36th;  and 
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re  seems  littlo  rrASon  to  iloubt  tbal  the  monsoon  bad  cairied  lli« 
volcautc  dust  along  witb  it,  the  dust  obscuring  the  sun.  'lliG  dU- 
tanoe  is  oearl/  three  ihousand  miles." 

I>r.  Rudde,  of  CoDslantinopIe,  waa  aseared,  «ben  traveling  in 
Sonllll^nl  Algeria  in  1^^,  that  tbosun  haaa  decidedly  blue  color  when 
«e«in  through  the  fine  dnrt  of  a  Sahani  wind.  Mr.  Eilward  Wliynipor, 
remarking  npon  a  ructallic-gn^n  (.'olorntion  of  ttie  moon,  ubni,'rved  on 
some  evenings  in  December,  says  that  the  peculiar  hue  recalled  to  him 
a  similar  apiiearance  which  be  had  witnesiied  in  South  America  when 
the  atmosphere  wan  charged  with  rolranic  dust ;  and  he  baa  described 
the  colorings  seen  by  his  parly  onder  a  cload  of  ashvs  from  Cotopaxi 
in  langnage  which  wonld  almost  precisely  npply  to  the  divenufied  a|v- 
peanuMca  that  ar«  the  immediate  itubject  of  our  diKCiuaiotu  Extremely 
brilliant  coloration*  of  the  fVy  Iiavc  b<>i-n  mi-ntion<>d  by  several  travel- 
ers an  oomraoD  spectacles  in  a  jiarticular  tropical  beic  Coionol  Stuart 
Wortley,  who  spent  the  year  1863  in  Southern  Italy,  in  the  study,  by 
the  aid  of  photography,  of  the  formation  of  cloudf^  wa«  otruck  with  tho 
unusual  colore  of  the  i(uni«tt  during  and  after  tin;  eruptions  of  Venu- 
vitu  with  whirh  that  yi-ar  wa.t  diHiinguinhcd.  Four  yeara  ago,  while 
sailing  in  the  I'acitie,  he  waa  niuob  iinpn^aod  trith  the  fact  that "  very 
frequently  the  whole  vault  of  heaven  waa  overspread  with  magnificpnl 
and  glorious  coloring,  and  that  in  tho  hii;her  regions  of  the  air  colon 
were  found  that  were  n<'ver  soon  in  tliv  liorizon  or  bt'low  a  certain 
bnght."  Inasmuch  aa  this  exoepiionnl  niagniriccTice  and  peculiarity 
of  coloring  only  occurs  in  certain  latitudes  and  in  wcll-dcrmod  bolttt, 
be  Huggt'sta  that,  seen  in  tho  new  light  that  is  now  cast  on  the  sub- 
ject, "the  constant  stream  of  volcanic  matter  thrown  ont  by  the  great 
voleanoca  in  the  moi:ntnin>rangci«  of  South  America,  and  possibly  from 
elsewhere,  form  an  almost  permanent  stratum  of  floating  matter,  c^r- 
ried  in  i^ertain  directions  and  kept  in  certain  poNitions  by  alti-rnating 
currents  in  the  higher  regions  of  the  air,  and  that  to  this  stratum  of 
volcanic  matter  much  of  tho  exceptional  coloring,  found  to  he  asso- 
ciated with  Kunritcs  and  sunaeta  in  portions  of  the  Southern  Pacific 
Ocean,  is  dae."  An  an  intereflting  ooincidenci)  in  connection  with  tliii 
view  may  be  noticed  the  extraonlinary  fact,  to  which  Mr.  l.orkycr  baa 
called  attention,  that  "  before  even  the  lower  currents  had  lime  to 
carry  the  volcanic  products  to  a  region  so  near  aa  India,  an  upper  cur^ 
rent  from  the  eiurt  luul  taken  tbom  in  a  straiifht  line  via  the  Soy- 
,  chollCis  Cape  Coast  Cartlc,  Trinidad,  and  P.inama.  to  Honolulu,  in 
^^bet  very  nearly  hack  again  to  the  Straits  of  Sunda.'' 
^B  Very  strong  evidence  in  favor  of  the  theory  of  tbo  agency  of  Tol- 
^Ipmc  dust  has  been  derived  from  the  examination  of  the  sediment  io 
^rreshly  fallen  snow  at  ^f.idrid,  Spain,  on  the  *tb  of  December,  and  of 
the  mineral  niaiti-r  ih'[K>«iti-"l  by  a  rain  that  fell  at  \V'ageiiingen,  Hgl- 
la»d.  on  tbo  IStb  of  December.  Tho  sediment  at  Madrid,  bw^idcs  llie 
ordinary-  atmospheric  dust  of  ibo  city,  contained  particle*  of  what  ap- 
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to  bo  Toloanlc  hvpersthpne,  pyroxene,  maj^ctic  iron,  and  rit- 
nio  glwR.  Ai  Wagiiiiiijj^n,  i-v«y  ilrop  of  the  raiii  tJiai  foil  tijwi 
tb«  windon'a  Ii-tl,  when  U  dried  up,  a  xliglit  Myiiui<^nt  of  gnyiik 
colored  matter  which  n-as  compared  with  original  volcaiua  auth  troa 
Kr»kato3k  ihst  had  been  Bont  to  the  Agricultonil  Laboratory  for  a&ilT* 
HIS,  Both  ttiv  ncdimont  :ii)(l  t)ic  vdlcnnic  a-«)i  wcro  founil  to  duduib  ii 
oommun — I.  Hinall,  truiiii]i;tri-iit,  glait.-iy  luiticlm  ;  iL  Urowiiiflti,  lult- 
traDspAreDl,  somewhat  Alontenioua  little  «taveti ;   nnil,  S,  Jet-black. 

^-flbarp-edgetl,  small  graina  resembling  aogitc.  lliese  obsterrationK,  n; 
lesKTi.  Ik'verinck  aod  \'an  Dam,  who  made  the  analrses,  •'  fortift « 
onrEupiMMition  that  the  a«ho«  of  Krakatoa  Imve  t«me  dovrtt  in  Hol- 
land." On  the  ITth  ot  NovcnitxM-  a  fait  of  tuyere  of  fn^y  and  blaefc 
duHt  look  plaoe  at  Storlrdal,  Norway,  and  a  fall  of  discolored  na 
near  \Vor<;eater,  Kngland.  Grayifth  ftedimcnta  wer«  found  depodUiI 
on  windows  at  Gaiosborough  and  York,  England,  afd-r  u  hravy  nta 
on  th«  ISth  of  DwemWr. 

Mr.  E.  Douglas  An-hilriLld  luw  ttnggcsitwl  in  "  Natur<?  "  Ibal,  wheUicr 
the  cautw  of  the  pbononiena  be  mctconc  dntit  or  volcanic  ashes,  tbe  tt- 

tflection  arises  from  a  dcHnite  fltratuni,  and  nol  merely  from  an  atmi» 

Fpherc  filled  tbronghout  with  such  dost.  Professor  Ruu}on,  of  Clo 
monl.  Franco,  haa  also  observ«d  that  two  of  the  twiJigliU,  ono  folloviBf 
the  other  one  day  apart,  "  were  so  different  in  intensity  as  to  prorcke 
the  Kiipposition  that  t)iu  »ith«tnnoo  which  prodnrvd  them,  at  a  greM 
beight,  was  not  iinifonnly  <Iifriisc<1,  but  iitiiv<-ii  in  vaxt  masses."    Tliil 

'  would  ttcrvf  til  acK-ouiit  for  lh«  variations  that  all  must  bavo  obserred 
in  the  brilliancy  of  the  glow. 

Mr.  ICdmiind  Clark  has  offered  a  sni;gestion  npon  wbii-h  the  tlienrr 
tliai  invokes  the  agency  of  nigaeonx  r3|K>r  and  the  one  which  reftfl 
tlie  manifo:ttaiion«  to  volcanic  or  metvofic  dtut  may  be  combined,  ra., 
that  ihe  dust  may  sot  aa  a  nucleus  fur  the  condenftalton  of  any  vapcr 
that  may  exist  at  anoh  a  high  level.  The  height  of  the  mass  of  lb* 
matter  producing  the  glow  haa  been  fixed  by  MiK  Ley,  of  Knglaoil, 
lU  thirteen  miles. 


THE  ANCESTRY  OF  BIRDS. 

Bt  Pw>n>>cnt  GEAKT  AU.EK. 

i,TKn  on  the  dry  hill-etdo  here,  by  the  V-Ilcl  bine  Modiur 
I  have  pieke<l  up  from  the  grouml  a  bit  of  blanched  and  u.....,..- 
ing  bone,  well  cleaned  to  my  band  by  the  anconscioi»  friendliooH  <f 
the  bnsy  ants  ;  and  looking  closely  at  it  I  recognize  it  at  once,  with 
a  flym|)albetie  sigh,  for  the  solid  welded  tail-pttfoe  of  some  dupartt) 
British  tourist  swallow.  He  c-une  here  tike  ooraelvcK,  no  doabL  m 
eecape  the  terron  of  an  Knglisb  winter:  but  among  tbcso  pinK^ 
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ProTCD^at  Mummits  HOni«  namolefis  calamity  overtook  liim,  from  greedy 
kMUvl  ur  from  iiutivv  a]iort»inaii,  and  left  him  h«ri-,  a  oliccr  hiiik,  for 
til*  future  coDtemiilatioi)  of  ii  w3iid<Ting  and  lary  firM-naUirali»t. 
Fit  text,  truly,  for  3  »cniiou  on  thv  uiictr^iry  of  birdH  ;  for  lliU  Holid 
tail-bone  of  his  tvlls  more  etrangely  than  any  other  i)art  of  bis  whole 
anatomy  the  curious  Htory  of  his  cvohitiuii  from  8ora«  primitive  lizard- 
liko  progwtiitor.  Clow  by  here,  among  the  dry  roeoniarj'  and  largo- 
Icaved  cistUH  by  my  eide,  a  fcvr  Wfntbcr<:d  ti|>«  of  iiaki.!(l  b:i!tking 
limeatonfl  axe  peeping  tbtreltly  through  tb«  arid  noil ;  and  on  onu  of 
ibeM  firay  Ucbon-covered  aiasses  a  motionless  jcray  lixard  sits  sunning 
Ilia  limbs,  in  hue  and  itpots  jlikI  like  tb«  lichen  itself,  bo  that  none  but 
a  sharp  eye  could  detvcl  his  prciicnce,  or  difitingiiish  his  littlu  curling 
body  front  ihu  jittliiig  anglvs  of  the  rock,  to  whicJi  it  adapt*  itsdf 
iritb  sucb  niarvt-Ious  a<)curacy.  Only  iHv  rci«tlc«»  NidfltJiig  glance  from 
the  quick  upturned  eye  sullices  to  tult  one  that  this  is  a  living  animal 
and  not  a  piece  of  the  lifeless  stone  on  which  it "  rests  like  a  shadow." 
A  very  snake  the  lizard  looks  in  oatline,  with  only  a  pair  of  sprawling 
forv-legK  and  a  pair  of  sprawling  htnd-lcgs  to  distingnigb  him  out- 
wmrdly  fmm  bis  s<-qienline  kin.  Vvt  from  Komc  i>uc-li  lisord  U  tbis, 
my  swallow  and  all  other  birds  arc  ultirnau-ly  dvactrnded ;  and  from 
Bucti  a  little  creeping  foar-legged  reptile  scienoo  has  to  nndertake 
the  crolntionary  pedigree  of  the  powerful  eagle  or  the  broad'winged 
allMtrom. 

Reptiles  arc  at  present  a  small  and  dying  race.  They  have  seen 
tlieir  best  days.  But  in  the  great  s^'cuiidary  ngt-,  a*  Tcnnysi>n  graplii' 
cally  puts  il,  *'  A  monstrous  oft  was  of  old  the  lord  and  mimter  of  earUi." 
At  the  beginning  of  that  time  the  mammals  had  not  been  develope<l 
at  all  ;  an<l  even  at  its  cloS'J  they  were  but  a  feeble  folk,  represented 
only  by  weak  creatures  like  the  Hniallvr  pouched  animals  of  AnstraliA 
snd  Tasmania.  Accordingly,  during  the  secondary  period,  the  reptiles 
bad  things  everywhere  pretty  much  tht-ir  own  way,  riding  over  ibo 
•arth  as  absolutely  as  man  ami  the  m.immals  do  now.  Like  all  domi- 
nant types  for  the  lime  being,  they  split  up  into  many  and  various 
fonaa.  In  the  sc-i,  they  became  huge  paddling  enaliosaurians  ;  on  the 
dry  land,  Ibey  became  great  erc^'t  dinonnnriitnK  ;  in  the  air,  they  be- 
came terrible  flying  pterodactyls.  For  a  \Mt  epoch  they  inherited 
the  earth ;  and  then  at,  last  they  began  to  fail,  in  competition  with 
their  own  more  dovolopcd  ilescondaiits,  the  birdu  and  mammals.  One 
by  one  tbey  died  out  li<-foro  the  face  of  the  younger  fauna,  until  at 
last  oidy  a  fow  eroeoilitc*  and  alligalorn.  a  few  great  snakes,  and  a 
tew  big  turili-ri,  remain  among  tlie  wi:c  skulking  lisiu-ds  and  gcekos  to 
nmlod  us  of  the  enormous  reptilian  types  that  crowded  the  aurfnM  of 
(be  liaaaio  oceans. 

Long  before  the  aotn.iI  arrival  of  tme  birds  upon  the  scene,  bow- 
enr,mu<lry  br-ancbes  of  the  reptilian  c\m»  had  been  gradually  approxi- 
Ullng  to  and  foreshadowing  the  future  flying  things.     Indeed,  one 
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may  say  thai  at  an  early  period  tio  centra)  reptJliaa  Btooic,  cor- ---■ 

of  the  loD};,  lith«,  four-lcgfred  formR  like  the  tixante,  still  clo«tn 

tD  Bhapo  to  thttir  primitive  ncwi-liki;  ami  cd-lik«  SDOwton,  befpu  i» 

divi<l«  btcntlly  into  »uD<lr}'  imjM^rtant  Imtni^bca.     Somo  of  then  ba 

their  limbtt  and  became  aerpenta ;  otJi»s  aeijolred  bony  body-conr 

lings  and  became  turtles  ;  but  the  vast  majority  went  off  In  one  nt  m 

P^irectioRs,  cither  as  iish-likc  eea-saurians,  or  as  bird-like  laiidMuriuw 

It  is  with  this  last  diviMon  alone  that  ue  sliall  linro  largely  lo  d<dii 

I  tnicing  out  the  pcdigrrv  of  our  vxiHting  birdx.    Their  foaail  tttam 

Ituppty  us  vitb  many  connecting  links  which  help  u«  to  bridge  o*e 

the  diMancc  IxMwecn  the  modem  repraMutaiivea  of  tbo  two  daati 

It  is  tme,  none  of  these  links  cao  be  said  to  occupy  an  exactly  intv 

mediate  place  between  reptllee  and  birds;  none  of  them  can  ban- 

[  gardcd  as  forming  an  actual  part  of  the  anrestrr  of  our  ovn  swallon 

f«nd  pigeons:   they  are  ratbcr  closely  related  collateral  merab«n  d 

tho  family  than  rval  factor*  in  Ilio  central  line  of  descent.     Dut  ihtj 

,  at  least  KiTve  to  «bow  that,  at  •■uid  licfore  the  period  when  tme  binli 

(first  appeared  upon  «arth,  many  mtmbcTS  of  one  great  reptilian  {rn<*f 

had  made  immense  advances  in  several  distinct  directions  towanj  thr 

perfected  avian  type. 

Clearly,  the  6r8t  step  toward  the  development  of  a  bird  mast  «»• 
Ai%  in  acquiring  a  more  or  Ins  upright  habit :  for  the  legs  most  be 
wvU  ililTcrcnti.-tted  into  a  largo  hind  pair  and  a  free  fore  pair,  bcf cm 
the  la^  can  be  fiirthi-r  spuctaliu^  into  feathered  wings  ;  and  ihclxMlj 
,  must  have  ac4aired  a  forward  poise  before  flying  becomes  a  pcNvUf 
I  mode  of  locomotion.     Such  an  upright  habit   is  first  foreabadovrd 
in  the  larger-limbed  and  longer-legged  lixards  like  the  dinosanrisHi 
which  n-alkcl  to  some  extent  erect,  and  more  partictthvriy  hi  mim 
highly  specialized  reptiles  like  the  iguauodon,  which  had  large  Lind- 
legs  and  small  fore-legtt,  and  coold  walk  or  hop  on  the  hind-legs  s]odg, 
much  after  the  fashion  of  a  kangaroo,  or  stJU  more  of  a  jerboa  or  > 
chinchilla.     Now,  it  is  noticeable  that   the  tendency  to  acquire  the 
.  most  mdimenlary  form  of  flying  is  common  among  animals  of  ihii 
I  Mmi>CT«ct  habit,  especially  when  they  frequent  foresta  and  Jnmp  about 
much  fmm  tree  lo  tree.     For  example,  among  our  modem  mammal^ 
the  squlrn-ls  are  a  race  much  given  to  sitting  on  their  hind-legs  and 
using  their  ]>aws  as  hands ;  while  they  are  alfo  much  aceastomed  to 
jumping  tightly  from  bough  to  Imugh  :  and  aome  arooag  tbeOithc 
flying  •qtiirrclfl,  have  developed  a  sort  of  parachute  conuadng  of  m 
exterixihh-  »kin  between  the  fore  and  hind  tegs,  which  they  nse  tn 
break  their  fall  in  descending  to  the  groniu].     Again,  among  the  iowvr 
monkey-like  animals,  the  so-called  flying  leroaror  galeopithecos  hak 
hit  up4>n  an  exactly  similar  plan  ;  while,  in  th«  bata,  am  ik  which 

may  be  fairly  called  n  wing  has  biH'n  erulved  to  a  vei:  .igreeof 

perfection.     Even,-nhcr(!,  the  habit  of  living  among  trees  nr  jumping 
from  rocks  tends  to  produce  either  parachute  or  winff-lik*  orgaw; 
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and  in  oar  onm  time  the  tcndenc]>  u  rery  Cully  di^Ujod  among  a 
largo  numbiT  ol  forestlne  niammals. 

Duriug  tbe  eccondan-  a^M,  however,  it  was  the  ro|>tUes  whtcli  to<dc  to 
tbiu  developing  a  radimcotjiry  l)}'ing-iiiGchaDiiiiu.     Even  at  the-  preseni 
day  there  ai«  some  modem  liutrdu,  the-  "  flyiDg-dnigoiui "  of  popular  natu- 
ral biato7y,whiGli|>o«iM!M>iu))aracIiutcsrrangciiitiit  of  tlic  front  ribs,  and 
arc  so  enabled  to  jump  lightly  from  bnuicli  to  liniiicfa,  Komvwhat  in  the 
wuno  tuanncr  a«  ttiu  flying-squirrels.     But  ibia  ja  an  iudepcndcnt  and 
comparatively  lat«  development  of  a  Hyio};  apparatua  among  thv  rep- 
tjlee,  quite  distinct  in  character  from  tliosv  which  were  in  vogue  among 
tbe  real  and  much  more  terriblo  flying-dragon*  of  tbo  liasaic  and  oOUtic 
ago.     Far  tbe  most  remarkable  of  Uiu^ti  prLslt^otiMora  of  thp  true  birda 
were  the  plcrodaotylit  whoM  bonca  we  stiU  find  in  our  Englkfa  (-lifTs  nt 
^^ym«  Ri-gts  and  \\'hiiby ;  creatures  witb  a  lai^e  reptilian  bead,  fierco 
^B^ws  act  with  sharp-pointed  teeth,  and  fore-anus  prolonged  into  agreat 
^KfOJeoCiDg  finger  so  as  to  support  a  membranous  wing  or  fold  of  skin, 
^BDmewbat  analogous  to  that  of  tho  bat)».     Tbo  pterodactyls  do  not 
'     stand  anywhere  in  the  regular  lino  of  descent  toward  tbo  true  birds  ; 
but  thuy  are  interesting  as  ftliowing  tbat  a  general  l(-n<lency  then  ex- 
isted among  the  higher  reptiles  toward  the  deteloptuent  of  a  flying 
organ.     In  th«e  frightfnl  dragons,  the  organ  of  fli^'ht  is  formed  by 
an  immense  prolongation  of  tlie  last  finger  on  eacii  fore-leg,  to  a  length 
I     about  as  great  as  that  of  tbe  mt  of  the  leg  all  put  together,    lietweeo 
this  long  bony  linger  and  th(-  hind-b'g  there  Htrctelicil,  In  nil  probabil- 
ity, a  featherleas  wing  like  a  bat's,  by  means  of  which  tlio  pterodactyl 
I     darted  through  tlie  air  and  pounced  down  upon  its  eowt-ring  victims. 
As  in  birds,  the  bones  were  made  very  light,  and  filled  with  air  instead 
L     of  marrow  ;  and  all  the  other  indications  of  tbe  skeleton  show  that  the 
^Bruturea  were  specially  designed  for  the  fnnclion  of  flight.     Imagine 
^V  cross  between  a  vulture  and  a  crocodile,  and  you  have  something 
like  a  vague  mental  picture  of  a  pterodactyl 

But   at   tho   very   time    when    the   terrestrial    reptilian    typo  was 
branching  out  in  one  direction  toward  tbe  nnocntoni  of  the  puvodac- 
I     tyls,  it  was  branching  out  in  another  direction  toward  tbe  anocstora  of 
I     tlie  true  birds.     In  tbe  curious  lithographic  slate  of  Solenhofen  we 
have  preserved  for  us  a  great  number  r>f  fossil  forms  witb  an  extraor- 
dinary degree  of  perfection  ;  and  among  these  are  several  wbicb  help 
OS  on  greatly  from  lb<i  rtTptilian  to  the  avian  structure,     Tho  litho- 
graphie  slate  ia  a  member  of  the  upper  oulitio  formation,  and  it  ia 
worked,  as  ita  name  implies,  for  t!ie  purpose  of  producing  ■toiM>s  for 
the  proceaa  of  lithography.     But  the  same  properties  wbieh  make  the 
slate  in  its  present  condition  lake  »o  readily  the  impress  of  a  letter  or 
a  sketch  made  it  in  it*  earlier  condition  take  the  impress  of  the  vari- 
ons  organisms  imbc<)de<l  as  tlicy  fell  in  its  »oft  mud.     Even  tbe  forms 
and  petals  of  early  flowers  washed  down  by  floods  into  the  half-formed 
nd-bank"  have  been  thus  preserved  for  us  with  wonderful  minnte- 
•HA,.  lur.— <« 
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Lmm.    Host  Interesting  of  ftll  for  our  present  pnrpoee,  boweTor,  m  tk 

tlpnea  of  contemporary  reptiles  and  birds  vhic-li  tliiK  Kalorc-pnntiig 

rock  incloses  for  tlie  beboof  of  modem  natuntliftx.     One  «uch  r 

knonm  ns  compBOgnathna,  miijr  be  rcgardtid  m  filling  among  i  -    ' 

iSliM  l]>o  place  filled  among  exiittiiig  insnuiulB  b;  the  kangaroo.   U 

Ftraa  a  rather  im-aii>likis  orect  raariaii,  standing  gracefully  ou  its  hiwl- 

ftpam,  with  ita  fore-legs  free,  and  probably  dragging  its  round  tail  W 

hind  it  on  the  gronad  at  a  support  to  steady  its  gait,     llie  neck  in 

Jong  and  arohed,  and  the  head  small  and  bird-like  in  i>bapc  ;  bat  Ik 

Hbwh  are  armed  with  tdtarp  and  povriTful  tccrlh,  a«  in  the  ptirrodartjrlL 

E&llogellirr,  coin pHUgnat bus  miuit  have  looked  in  outwunl   appMnact 

rnot  at  all  unlike  such  birds  as  the  auka  and  peoguiita,  tbough  tu  n«l 

structural  affinities  lie  rather  with  the  emus  and  cassowaries.    Ilf 

apleryx  or  kiwi  of  Now  Zealand,  which  is  a  bird  that  does  not  fly,  l» 

cause  it  has  no  wings  worth  mentioning  to  fly  with,  approaches  era 

ksearcr  in  tlie  combination  of  both  potnta  to  Ihia  vi^y  bird- like  oOVtic 

■Teptile. 

Even  compsognatbus  himself,  however,  thoDgfa  very  clowily  allitd 
to  the  true  birds,  can  not  bo  held  to  stand  aa  an  actual  point  in  tkf 
progressive  pedigree,  be«3Ufie  in  the  very  same  Soleobofen  alateiwr 
nnd  a  real  feathered  binl  in  person.    Accordingly,  aa  the  two  vac 
Ithus  cotilcmjwraric!*,  tl>c  one  could  not  poaKibly  be  tbe  direct  aantt* 
lof  the  otber.     Nevertheless,  it  ia  certainly  from  some  form  very  eloMlf 
treBembltng  oompsogDathus  that  the  true  birds  are  desc^ided.    Wv 
Kfcave  only  to  suppose  sncfa  a  reptile  to  acquire  forcstine  habits,  and  Is 
begin  jumping  freely  from  tree  to  tivOi  in  order  to  set  ap  the  som 
of  cliangoa  by  which  a  true  binl  might  he  produced.     But  the  fini 
historii-al  bird  of  tvhieh  we  know  anything,  tbe  arebieopteryx  of  tht 
Solcnbofon  slale,  still  remains  in  many  points  essentially  a  reptile.    It 
is  only  bird-like  in  two  main  particulars  ;  its  posseeeion  of  mdtmral- 
ary  wings  and  its  ]>QBSrS8ion  of  feathers.     Prom  tbe  popular  (KMnt  of 
|Tiow,  thcne  two  partii-nlArs  arc  decisive  in  favor  of  its  being  eiMi^- 
Fered  a  bird  ;  but  ita  anatomical  straeturD  i»  suBicient  to  make  it  at 
le-tal  half  a  reptile ;  and  eminent  aulhoritiea  have  differed  (with  their 
usual  aerimony)  aa  to  whether  it  ought  properly  to  lie  called  a  bird- 
like  saurian  or  a  lizard-like  bird.    There  is  nothing  like  a  men  fnes- 
tton  of  words  such  as  this  to  set  sdentiiic  men  or  theologians  roundly 
by  tbe  ears  for  half  a  centtiry  together. 

ArcbKopteryx,  then,  is  just  compaognathns  provided  with  mde 
kwinga  and  fcathcn,  but  in  mort  other  rc«pcets  a  good  liaard.  Unlike 
rail  modem  birds,  it  haN  a  long  tail  compo«ed  of  twenty  separate  veriv- 
bne ;  and  opposite  each  vertebra  iitand  two  atout  qnill-feathen,  m 
that  instead  of  forming  a  fan,  aa  in  our  own  pigeons  and  turkey*,  they 
form  a  long  pinnate  eeriet  like  the  leaflets  of  yonder  polm-braBch. 
These  feathers,  like  all  others,  show  traces  of  their  origin  from  the 
scales  of  lizards.     Moreover,  in  the  jaw  are  planted  aome  snail  ooniod 
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ill,  U>G  like  or  wliich  of  course  exist  in  bo  living  bird.  Tbo  Hkelo- 
b  f or  tho  most  part  reptilian  ;  and,  thongfa  the  legs  are  bird-like, 
they  are  not  much  more  to  than  thoftc  of  eompBognatbus,  an  unmixed 
reptile.  Kvoti  ilio  winga  are  more  like  tlic  forc-Icgn,  and  conid  only 
bo  usrd  for  flight  by  the  aid  of  a  Bide  membrane.  AocordEogly,  we 
miy  My  th»t  we  have  iilhoi^nphcd  for  ub  in  archwopteryx  a  specimen 
of  the  intermediate  stale,  when  reptilex  wore  just  in  the  very  act  of 
passing  into  birds.  T\\v  )Kuile«  und  protnborancos  on  the  body  bad 
already  dorolopcd  iota  f<-athcr«  ;  iXw.  forc-lega  had  already  developed 
into  rude  and  imperfect  wings,  and  the  feel  had  become  decidedly 
bird-like  ;  but  ax  yet  there  was  only  a  very  small  breattt-bone,  the  toil 
remained  in  inlvroal  strncture  like  that  of  a  lizard,  the  Jaws  still  eoD> 
talned  pointed  teeth,  and  the  wing  ended  to  a  three-toed  hand,  while 
flight  was  probnbly  as  rudimentary  ax  in  the  flying-lemur  and  the  fly- 
ing-squirrel. NhwIktc  in  the  oi^nie  NericK  hns  geology  supplied  ns 
with  a  better  miKNing  link  than  tliU  uncoiilli  and  half-formed  creature, 
MatureV  firM  tentative  rough  draft  of  the  beautiful  and  exquisitely 
adapted  mod  era  birds. 

Such  an  Animal,  once  introduced,  was  sure  to  undergo  further  modi- 
stion,  to  fit  it  more  perfectly  for  its  now  sphere  of  action.  In  the 
first  place,  the  Uil  was  suro  to  grow  ithorter  and  shorter,  by  stress  of 
natural  eclection,  because  a  more  fan-like  organ  would  ai-t  hctter  as  a 
mdder  to  steer  the  flight  than  the  long  lisard-liketail  of  aR:hffiopleryx. 
In  the  second  place,  the  general  bony  structure  was  sure  to  grow  bet- 
ter adapted  for  flight,  by  the  development  of  some  such  feature  as  the 
keeled  l>rea«l-bon«,  and  the  ge^neral  modification  of  the  Other  parts 
(especially  the  wing)  into  better  oorre»pomiencit  with  their  n^vi  func- 
tion. At  the  same  time,  it  must  not  be  supported  thai  all  intermediate 
birds  would  loeo  their  reptilian  features  equally  and  symmetrically. 
I  Some  for  a  time  might  retain  one  lizard-like  peculiarity,  say  the  teetb, 
^and  n>mc  might  n-lain  annther,  say  nundry  anatomical  points  in  tbe 
^Krucltirc  of  ibe  skeleton.  It  van  long  indeed  before  the  whole  tribe 
^W  birds  acquired  the  entire  aet  of  trails  which  we  now  regard  as  cliar- 
acteriatic  of  tbcir  class.  During  the  inten,'enij(g  period  they  kept 
varying  in  all  dirwtionn,  tentatively,  if  one  may  say  so,  and  thus  tbe 
early  ftirm*  of  birds  diffvr  far  more  among  themselves  than  do  any 
modem  members  of  tbe  feathered  kingdom.  In  other  words,  when 
tbe  full  bird  type  was  finally  evolved,  it  proved  so  much  better  adapted 
to  its  airy  mode  of  life  than  any  other  and  earlier  creature  that  it  lived 
down  not  only  tlic  rude  reptilian  pt<-rodactyls  but  also  the  simpler 
primeval  forms  of  birds  themselves:  exactly  as  civilised  European 
man  is  now  living  down  not  only  tbe  elephants  and  buffaloes  but  the 
rod  Indian  and  the  Anstralian  black  fellow  as  well. 

Some  of  the  varying  primeval  forms  have  been  pmerved  for  ns  as 
fossib  in  the  chalk  deposits  of  tho  Wostcm  States,  which  are  of  counte 
later  in  date  than  the  o5litio  slates  of  Solenhofcn,  where  wc  find  the 
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r  oompeognathus  and  bu  cotuin  tb«  arcbtcopU-rj'X.     One  of  tbcM  Sot 

l«kat«hu«,  tliv  icliUiyoraia,  ha*  &  row  nf  tri-tb  in  each  jaw,  and  dlxpli^ 
•notlicr strikingly  early  rt-ptiliau  or  tiBli-tilte  peculiarity  in  tbu  joint 
of  ita  baokbon«,  wbicb  are  cnp-sbaped  or  hollow  on  either  aide,  cueiii 

rlike  tliOBe  of  a  cod.  This  Htninge  bird  most  have  n«oinbted  an  hdib 
many  r<i<pi<cU,  and  it  nii^lit  «isily  bave  dcToar«-d  the  larf^  ganoid  U 
of  till*  iHtriuil  n-itb  \\A  furniiiiubli.'  jawn.     Still  murr  reptilian  in 

bparticulan  1*  the  hesporomi!),  al»o  found  in  lite  Wt.'«tvnt  Ai 
«halk.  Uesperontis  waa  a  bnge  awinuning  ostrich,  and  it  had 
teeth  liko  a  crooodiU's,  Kt  in  a  groove  running  dotrn  the  jawbMi 
They  were  aupporWd  on  atont  faags,  in  the  samo  way  a«  the  teetb  of  in 
r«pLiliaii  alliea,  tho  moaasatiriaaa.  Lik«  tbeostnch,  hrKpcromiK  badi 
broad  brciuit-bono,  but  tliiti  hrca)it>bone  was  dfistitute  of  a  keel,  m  k 
stjll  the  case  in  all  the  OHtrit^h  family.  The  wings  were  al«o  very  Wr 
perfect,  like  tliose  of  tho  cassowaries.     Id  its  tail,  hcsjwronua  tcmb- 

tbled  tt«  prcdecM)K>r,  arcbtcopteryx,  eo  far  as  regards  the  lixard-likt 
•opantimcsa  of  tho  verlcbnr,  except  at  the  cxtremu  end,  wboru  lk«f 
were  slightly  maaiicd  together  into  the  finttreserabianceof  aplowshur 
bone,  encb  as  the  one  I  hold  in  my  band.  Tbiu  tbe«e  two  interm* 
diale  birds  of  the  cbalk  period,  though  slightly  more  bird-like  tim 
tb«ir  cousins  of  tlie  oi>litio  age,  still  retained,  each  in  its  ovn  way. 
many  unmiHtakable  relic*  of  their  d«>ceni  from  reptUtan  or  aimed 
amphibian  ancestors.  As  usual,  the  further  back  we  go,  (he  more  A> 
vo  find  all  the  lines  converging  toward  a  common  center. 

Tile  primitive  teeth  died  nlowly  and  gradnally  out  aa  time  w«rt  «a 
In  the  still  later  voceno  deposits  of  the  I»ndon  day  in  tb*  Ua  of 
Sbeppey,  we  find  tlie  remains  of  a  truu  bird,  known  aa  wlontopteiyx, 
in  wbicb  the  teetb  have  entirely  coalesced  with  (be  beak,  and  baTe 
amiimctl  the  form  of  bony  projectiona.  Strict  biologists  will  tell  ta 
that  those  projections  are  not  teeth  at  all,  because  tnie  teeth  an  ut 

[  iKMty  in  atnioture,  and  are  developed  from  the  akin  of  the  gnms.  Bat 
such  hair-splitting  diaiiuctions  are  of  little  value  from  the  errJutiuatrj 
point  of  view  ;  the  really  important  fact  to  observe  is  thU,  that  whik 
bosprromis  has  teeth  in  a  groove,  replile-fasbion,  ichtJiyorni*  kM 
teeth  in  dintinct  socket*,  mammal  •fashion,  and  odontopteryz  has  tfarm 
reduced  to  bony  projections  from  the  bill,  in  a  faahion  all  its  own,  tLoi 
leading  the  way  (o  modern  birds,  in  which  the  teeth  are  wholly  wat- 
iog  and  the  bill  alone  remains.  Indeed,  among  oar  existing  kindf 
thero  are  some  wluch  still  keep  np  somo  dim  memory  of  ifae  odnita- 

.  pteryz  stage ;  for  tlio  mrrganeor,  a  swimming  6t>b-cjiting  bird,  has  benty 

rridgcs  on  ita  bill,  which  help  it  to  grasp  ita  prey  ;  and  the  Sealk 
Amencan  leaf -oatter  haa  a  double  set  of  bony  booea  on  it«  beak^| 
palate  ^* 

The  rao«t  apparently  distinclivo  fcaturo  of  birds  liee  in  the  fw* 
that  they  fly.  It  ik  ibts  that  give*  tlicm  their  featlirrs,  their  wiajft 
and  tboir  peculiar  bony  atractnrcu    And  yet,  truism  as  sadi  a  BtH^ 
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mcnt  u>und)t,  there  are  Jt  great  many  birds  that  do  not  fly :  and  il  ih 
among  these  terrestrial  or  ewitQminK  kinds  that  we  must  tool;  for  the 
nearv^t  modem  .ipproachcs  to  the  primitive  bird  type.  From  the  tctj 
beginning;,  binfit  ti*»l  to  cini«re  ilm  fierce  compi-tttion  of  K\w  mummal«, 
which  bad  bcii)  developed  at  a  slightly  eariicr  pitriod  ;  and  they  have 
for  thi.^  mo«t  part  taken  atmost  entirety  to  the  air,  where  aloue  th«y 
pONM-xH  a  diiitinot  superiority  over  their  mammalian  oompeere.  There 
are  certain  lipols,  however,  where  mammsls  have  been  uuable  to  pene- 
trate, aa  in  oceanic  ialandH ;  and  there  aro  certain  other  spots  which 
were  ittsnlatcd  for  a  long  period  from  the  great  continents,  bo  that 
they  posscMod  none  of  the  higher  elasMs  of  msmmali<,  as  in  the  caso 
of  AuRlralia,  South  Ameriea,  New  Zealand,  and  Soulli  Africa.  In 
these  dUtricts,  terrestrial  birds  had  a  chance  which  tliey  had  not  in  the 
great  circnmpolar  land  tract,  now  divided  into  two  portiont>,  North 
America  on  the  went,  and  Aniu  and  Rnrope  on  the  east.  It  is  in 
Australia  and  the  sontliem  cxtn-mitiiit  of  America  and  Africa,  thero 
tbat  wo  must  look  for  tlic  mo*%  antiquated  fortoB  of  birds  still 
iving  in  the  world  at  the  present  day. 

The  decadent  and  now  almost  extinct  order  of  stnithtoDs  birds,  to 
which  ostriches  and  cassowaries  belon;*,  sttpplies  us  with  the  best  ex- 
amples of  each  antique  forms.  Tlic«c  birds  are  all  distinguished  from 
every  other  known  Species,  L'xvept  the  transitional  Solenhofen  creature 
and  a  few  other  old  typ<>)*,  by  tiiii  fai't  that  thi'^y  have  no  keel  to  the 
llai  breast-bone — a  peculiarity  which  at  onco  marka  them  out  as  not 
adapted  for  flight.  Every  one  whose  anatonieal  studies  have  been 
carried  on  as  far  as  the  carving  of  a  chicken  or  a  pheasant  for  dinner 
knows  that  tlie  two  lialvrs  of  the  breast  arc  dn-ided  by  a  sharp  keel 
or  edge  protruding  from  tlic  bri-ast-bonc  ;  hut  in  the  ostrich  an<l  their 
ftlttea  such  a  keel  is  wanting,  and  the  kreast-boiie  is  rounded  and  blunt. 
At  one  time  those  flat-chested  birds  were  widelv  distributed  over  the 
whole  world  ;  for  they  are  found  in  fossil  forma  from  China  to  Peru  ; 
but,  as  the  mammulinn  race  inereawd  and  multiplied  and  rcpleniMhed 
the  earth,  only  the  bntt  adapto<l  keeled  bird>?  were  able  to  hold  their 
own  against  tbeitc  fourlegged  competitors)  in  the  great  continents. 
Thos  the  gigantic  ostriches  of  the  Isle  of  Sheppey  and  the  great  divers 
of  the  Western  States  died  slowly  out,  leaxing  all  their  modem  kin- 
dred to  inhabit  the  lew  progressive  southern  hemisphere  alone.  Even 
tbero^  the  monstrous  ii.'pyomis.  a  huge,  stalking,  wingless  bird,  disap* 
pcared  from  Mada^raiicar  in  the  lerl.iary  age,  while  the  great  rooa  of 
Ni'W  Zealand,  after  living  down  to  almost  historical  times,  fell  a  victim 
at  last  to  that  very  aggressive  and  hungry  mammal,  the  Maori  himself. 
This  almost  redncea  the  existing  struthious  types  to  three  small  and 
scatterivl  colonics,  in  Anstralasia,  South  Africa,  and  South  America 
respectively,  though  thitre  arc  still  probably  a  few  ostriches  left  in 
some  remote  part»  of  the  Asiatic  CoritinenL 

The  Australian  ostrich  kind  are  in  many  respecta  the  moat  archaic 
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and  pcenliar  of  alL    Stnugent  among  them  is  tbe  kiwi  ur  aplqrjxIV 

Now  Zealand,  that  almost  wfaoUy  wingless  bird  who  may  be  smu  a^ 

l^otniDg  at  tli«>  Zoo,  f^avoW  stalking  op  and  ilown,  like  an  iroportant 

apolitical  prisoner,  wittiin  tlio  ntnall  iiiclLKtun:  to  wtilcli  tyraanical  on 

ourostanccs  Itaro  tinnporarily  L-ouKned  him.    'Hit:  kiwi  baa  feslWn 

which  cUiM-ly  jr«M.*inbl6  hair  in  textore,  and  bb  wing*  are  ao  ^eq 

nidimcnlary  that  ibey  can  only  be  properly  observed  at  a  fmct-meNtOH 

eoamination.     His  bones  have  no  air-canalit  and  eome  of  hiji  intenul 

anatomy  is  very  abnormal.     Tlie  cassowaries  of  llic  Papuan  district 

aro  somewhat  more  binl-Iik«  in  tvpe,  but  they  alno  prrsorre  laaitj 

■  aniiquc  fuaturcit,  c4|>c<ii&lly  in  the  relative  Muallnc'sa  of  thu  brad  and 

pbrain  compared  with  the  p*neral  size  of  the  whole  body.     Tbe  Au»- 

tralian  emus  approach  more  closely  to  the  true  oslriches,  anti  lb** 

feathers  arc  far  more  feather}-  than  thoM  of  the  cassowary.     lu  botk 

tlinv  cUfs<!«,  however,  the  sniall  and  functionleas  wings  are  doatitnt* 

of  plumes,  whi<-h  are  only  repreaentcd  by  a  few  stiff,  humy  sWia 

The  true  oatrichcs,  ineiuding  both  the  familiar  African  apeci<w  aiul 

the  South  American  rheas,  have  real  wings  with  real  feathers  in  them, 

rihoagh  they  can  only  use  them  to  aid  them  in  running,  and  not  f" 

EtLu  ptirpntc  of  flight.     Hiey  axo  therefore  the  moM  bird-like  of  their 

lordor,  with  small  wings  and  very  feathery  plume*.     Wc  mar  fairly 

Regard  all  tbc9<i  keelles*  and  often  alraoal  winglees  birds — the  kiwi*, 

leaMowarint,  emua,  and  oairiohea — as  tbo  last  survivors  of  a  very  aa- 

oient  group,  immediately  descended  from  aneeetoTB  not   unlike  tkc 

toothed  hcspcromis,  and  never  forced  by  circumslAnces  to  di^vclop 

into  the  full  avian  type  reprc»rntpd   by  tbo  swallows,  hawks,  and 

herons.     All  of  them  arc  strictly  terrestrial  in  their  habits;  nonoof 

them  can  fly  in  even  the  slightest  degree ;  and  the  fcathcni  of  the 

most  developed  among  them  invariably  lack  the  tiny  barbules  or  gnaU 

books  which  bind  together  the  cross-barbs  in  tbe  feathers  of  the  flyia 

bird,  so  as  to  form  a  compact  and  rD«istiiig  blade.     U  is  this  lo 

of  tb«  croH-barb*  which  gives  ost rich- plumes  their  light  and 

appoaranc«;  while,  pushed  to  an  extn-me  in  the  cassowary  and  tlw 

kiwi,  it  makes  the  plumage  of  those  ugly  birds  approximate  in  diarao- 

ter  to  tbe  hair  of  mammals.    1'boagh  from  the  human  and  dccoiaiirt 

point  of  view  we  may  admire  tbe  fluBiocw  of  oairicb-plumeii,  it  it 

obvious  that,  looked  upon  as  n  quMlion  of  relative  developiurnt,  nieb 

loMC,  floating  barbs  are  far  leas  advanced  in  ty|>e  iban  tbe  firm  and 

tightly  interloekcd  quill-feathers  of  a  goow  or  a  raven,  with  wlucb 

alone  sustained  flight  is  possible. 

Exct'pl  in  such  isolated  coantrics  wbcrc  higher  mamraab  do  nut. 
or  did  nut  till  lately,  exist,  the  power  of  flight,  odc«  ncquirrd,  wsf 
sore  to  be  developed  in  a  high  degree.  For  the  poeacsaion  of  (eatlien 
gives  biixls  an  advantage  in  Ihla  reapoct  which  enables  even  ilie  Ditb 
sparrows  lo  hold  tbeir  own  in  the  midst  of  onr  en '  iie.t.    lIiaM 

an  other  modem  birds,  except  these  lingcriug,  i-  -m  ctvalaitA 


heflyi^ 
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mkv«  k«d«d  brciut-bono*,  which  imply  their  descent  from  forms  adapted 
to  true  flight.  They  are  linked  to  the  oetriobes,  however,  and  lhi;ru- 
fore  to  the  atill  earlier  toothed  ancestral  types,  by  the  South  American 
tinamoos,  which  are  iDtemiediat«  in  variouB  anatomical  points  (too 
inlricato  for  a  loxy  man  la  go  into  horo  and  now),  between  the  two 
classes.  Put  briefly,  ouu  may  say  that  (howc  partridgt-Hkc  Paraguayan 
birdM  are  osiricbcs  in  tlie  bonea  of  their  bead,  but  ganiL^birda  in  thuitc 
of  the  breast  and  body.  This  line  of  descent  seems  to  lead  us  np  di- 
rectly toward  the  cocks  and  hens,  the  pheasants,  and  the  other  scrapers. 
Tbeie  are  more  marica  of  a  primitive  organization,  however,  among 
the  penguins,  which  arc  alnioxt  wingless  swimming  birds,  belonging 
nearly  to  the  same  clans  as  the  ducks  and  gei-Hc  ;  and  we  have  rcn»on 
otherwise  to  consider  the  penguins  a  very  early  form,  since  fowls  re* 
sembling  them  in  many  particulars  have  been  uoeartlied  in  the  upper 
greensand.  Here  the  wings  are  rcdaccd  to  small  rudiments,  covered 
with  bristly,  scalr-Hkc  feallicfv,  and  so  rigid  that  ibcy  can  bo  only 
Diovi'd  in  the  nias-i  tike  fin*  by  a  single  joint  at  the  base.  Tbcy  arc 
naed,  in  fact,  exactly  in  tlie  same  way  as  the  flappers  in  seals,  to  »;t.«iHl 
the  bird  in  diving.  Tha  habitual  erect  attitude  of  the  penguins 
strongly  recalls  that  of  their  reptilian  ally,  compsognathua.  From 
such  an  incomplete  form  as  this,  the  gap  i:*  not  great  to  the  ci^anlly 
erect  anks,  the  guillemots,  the  grcbew,  and  other  wcb-footed  divers, 
which  have  short,  pointed  wings  with  true  quills,  but  without  any 
extended  power  of  flight.  Some  species,  indeed,  can  not  fly  at  all, 
though  the  puffiiks  and  many  other  kinds  can  steer  their  way  throngh 
tbe  air  with  eomparatire  ease.  Thence  to  the  cormorants,  gulls,  and 
docks  the  transitions  arc  slight  and  t-aify.  Wo  nre  thus  led  ineenHJbly 
from  aimo^^t  wingless  erect  binlx,  like  the  penguins,  throngh  winged, 
but  mainly  swimming  forms  like  the  auks  and  divers,  to  creatures 
vith  such  marvelous  pon'ers  of  flight  as  the  frigate-birds,  the  petrels, 
and  the  albatrosoes,  which  pass  almost  their  whole  life  upon  the  wing. 
Il  most  be  remembered,  however,  that  in  this  line  of  descent  the  com- 
paratively wingless  forms  must  bo  regarded  a»  somewhat  degenerate 
representatives  of  flying  anocstore ;  for  the  presence  of  a  keeled  brcnat- 
bone  almost  conclusively  proves  hereditary  connection  with  fully- 
winged  progenitors. 

By  far  the  greater  number  of  modem  birds  belong  to  the  still 
mor«  strictly  atrial  orders  of  the  pcrchcrs,  the  peckers,  and  tbe  birds 
of  prey.  In  almost  all  these  caMs,  the  power  of  Hight  U  highly  de- 
veloped, and  the  bird  typo  reaches  its  higbeat  ideal  point  of  typical 
excellence.  Among  the  perclten,  this  perfection  of  form  is  best  seen 
in  tbe  swallows,  whose  ceaseless  and  gracefid  curved  evolutions  every- 
body has  seen  with  his  own  eyes  ;  while  among  tropical  varieties  of 
tlie  same  type  the  birds -of-paradise,  the  sun-bird^  and  the  orioles  are 
tbe  most  conspiciiouf.     Among  the  peckers,  our  own  saifts  closely 

llliinnlate  the  swallow  type,  while  their  American  relatives,  llie  hum- 
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raing  birds,  in  xpite  of  tbeir  vmsXi  sixo,  poBMM  a  power  of  rapid  flittrn; 

■nd  of  ligbtlf  poiBing  tbemselrea  in  front  of  floirm  wbich  mmkti 

LQwin  in  some  wsvf  the  v^rr  fullest  existing  erabodimtni  of  t)ii:  aviao 

PldMtl.    To  the  MiDC  order  belong  &Im>  tboto  iDO«t  intc^Ut>;«ni  of  ^I 

birds,  tfac  parroln,  wbow  Inrgc  Iicad«  niid  frxhy  t-ycs  mark  tbem  ai 

gpoce  t»  tfac  oppoeilc  polv  from  Uiv  Kinull -browed,  dall-eyed,  napui 

^Bimwaj-iee.     Witb  ibem  munt  be  ranked  tfae  intK^nc,  tbo  barbeb^ 

tlH)  kinff-fifiher^  tbc  trogons,  and  whole  hoeta  of  other  bmutifnl  sottth- 

rrn  croaturce,  among  which  the  feathcra  have  been  Tarioutily  moditied 

Into  the  iDO«t  pxqiii«i(c  omatnental  dpviccfl.    As  for  the  birrLt  of  )w«]r, 

Uli«  «*glcit,  vultures,  falcons,  hawks,  owU,  and  osprejK  mast  sofflcc  bj 

llraf  of  example. 

Kren  among  thcEe  central  gronps  of  birds,  wbicb  hare  varied  mod 
and  developed  farthest  from  tbo  primitive  rcptiliao  ebameter,  th^^H 
arc  many  kinds  whieh  retain  here  and  there  some  small  and  iiwlat^^ 
])Coutijiriti(-K  of  the  ancestral  forms.  For  example,  among  tbe  dadt- 
like  binlH,  a*  wc  have  already  itecn,  a  single  gronp,  that  of  the  mO' 
gansers,  atill  keepa  up  some  faint  memory  of  the  original  sharp  teetb 
in  the  shape  of  a  few  homy  projectiona  along  the  edge  of  tho  b«l. 
Tlio  tooth-billed  pigeon  of  Samoa,  a  close  relation  of  ibat  eariy  »aA 
rxtiuct  form  tbe  dodo,  has  aho  some  rudiments  of  homy  tntb  ;  and 
the  South  Ameriean  leaf-cntten,  a  primitive  Kt  of  songleaa  percben, 
poeseas  somewhat  similar  relics  of  the  lost  faugs.  So,  too,  our  earti««t 
known  bird,  the  arciiieopteryx,  bad  three  free  claws  on  its  fare-limb 
or  undeveloped  wing ;  and  traces  of  such  claws  turn  np  in  snndry  ub- 
connected  birds  cvod  now,  do  doubt  by  reversion  to  tbe  almost  for 
gotten  ancOKtral  type.  In  all  modem  birds,  one  nf  the  three  fli>8^^l 
which  make  up  ihc  pinion  still  remains  fre«  ;  and  in  xome  specka^lH 
finger  sapports  an  evident  claw,  sometiroea  ufed  aa  a  Kpur  for  the  pur 
pose  of  fighting.  In  many  thrushes  a  rudiment  of  ibis  claw  mav  he 
perceived  in  the  shape  of  a  small  tubercle  or  knob  at  tfao  end  of  tli« 
wing,  thus  pointing  bwk  directly  to  some  rcmoto  four-footed  tnii 
claw-bearing  reptilian  ancestor.  Several  plovers  have  spurn,  and  n 
has  the  spur-winged  goose;  while  the  homed  scrcamrr  has  Iwo  m 
each  wing,  which  be  xtsea  with  great  effect  in  battling  with  his  rivak. 
The  AutlralLin  brush-turkeys  liavc  also  the  rudiment  or  lont  relic  vf  a 
primitive  pin  ion -claw. 

There  is  another  way  in  which  modem  birda  still  partially  recall 
the  pecuh'arities  of  tbeir  reptilian  ancestors,  and  tliat  is  in  the  conw 
of  their  individual  development  within  tbe  ejfg  Ko  adult  ezistinz 
bird  lias  all  tbe  bones  of  tbo  tail  distinct  and  eeparate.,  in:e  tbwe 
of  tbo  archivopterpt ;  the  last  joints  arc  all  firmly  wdded  togelhir 
into  a  solid  exfiandod  piece,  known  from  its  queer  sb.ipe  a*  a  plow- 
share-bone,  such  as  tbe  one  which  I  am  holding  in  my  hand  as  tko 
test  for  this  discourse.  The  use  of  the  plowsbarc-boni)  is  tn  op- 
port  the  fan-like  quill-feathers  of  tbe  tail,  and  also  to  *tie]l(!r  tbe  oil- 


THS  ANCSSTRT  OF  BIRDS. 


617 


In  with  n-tioMi  nontents  ihe  birds  preen  and  dreM  their  Hhining 
plumage,  to  secure  Uiem  agsinst  the  evil  effects  of  damp  or  rain.  But, 
while  tlie  youti);  chick  is  in  the  ej;^.  ail  its  latl-boncs  still  ntmain  sepa- 
rate, as  in  thv  unecHtral,  lixanltikc  liird  and  the  still  earlier  sncoslral 
lizsrd  ;  it  !a  only  m  the  deTclopmt-nt  of  tho  embryo  progremea  that 
they  become!  firmly  united,  a»  in  modem  fonns.  In  other  words,  every 
young  bird  begins  forming  its  tail  as  if  it  meant  to  be  an  arcbteopteryx, 
and  only  aftc-rward  so  far  chaii)?es  its  mind  as  to  become  a  crow  or  a 
sparrow.  Similarly,  no  adult  esisliug  bird  has  true  t«cth  ;  but  the 
young  of  certain  parrots  show  in  tho  egg  a  set  of  peculiar  little  iwell- 
ing«  inM-le  the  jaw,  known  ss  dental  piipiltie,  wid  commonly  found  as 
lb<;  Gnt  stagd  of  teeth  in  olber  animals.  Moreover,  these  swellings 
,  are  actually  eovered  by  a  thin  coat  of  dentine,  the  material  of  which 
true  teeth  are  made.  So  here  ag^n  the  young  parrot  begins  its  devel- 
ment  as  thongh  it  meant  to  start  a  set  of  conical  fangs  in  its  jaw, 
like  lho««  of  the  arch.-eopteryx.  but  afterward  ehnngvs  its  mind  and 
0ontont«  it«clf  with  u  bill  ini<ti>ad.  Siieb  HvuiptomN  aa  these  point 
ImvIc  surely  though  remotely  to  a  far-dintant  reptilian  aneestry. 

Ii  tx  worlh  while  noting,  to<^  tliat  the  links  which  bind  the  birds 
to  the  reptiles  bind  them  also  io  part  to  the  lower  mammals.  Kor  tho 
lowest  existing  mammal  is  that  curious  Australian  creature  known  to 
the  rough-snd-rca'ly  cla.'ti'tlieation  of  the  colonists  as  tho  wutvr-molc, 
and  rejoicing  in  the  various  scientific  alianf*  of  the  ornithorhynchus 
And  the  duck-billed  ]ilatypus.  Unsophi«ticated  Eiigli.ih  people  know 
the  animal  best,  however,  aa  "  the  bea«t  with  a  bill."  Now,  there  are 
many  olo»e  rewmblancea  between  this  Btranj;e  Australian  bnrrower, 
00  the  one  hand,  and  such  antiquated  forms  of  birds  as  the  \ew 
Zealand  kiwi,  on  the  oihcr,  In  m.-iny  |i!irt:i'ularr(,  too,  the  wnter-mole 
recalls  the  strucluro  of  reptiles,  mid  enjiccially  of  the  iehthyosauruR. 
In  Abort,  it  is  at  once  the  most  bird-like  and  tlic  most  rcptile-likc  of 
mammals.  Ifence  we  may  fiurly  conclude  that  birds  and  mammals 
are  both  descended  by  divergent  lines  from  a  single  common  reptilian 
^jncwtiy.  For,  on  the  one  hand,  tho  kiwi,  an  early  type  of  nocturnal 
^Bird,  preserved  for  ns  in  isolated  New  Zealand,  bos  «omc  marked  rop- 
^Blian  and  mammalian  affinities,  not  only  in  the  external  character  of 
^0ta  hair-like  feathei's,  but  .tlso  in  the  more  important  structural  points 
of  its  diaphragm,  its  movable  rertcbrtc,  and  its  keeliesa  breast-bone, 
which  are  ([ueriioiM  rather  for  the  profeK»ed  anatomist  than  for  mere 
idle  loungers  basking  bziiy  in  the  sun  on  a  Provencal  hill-side.  And, 
oa  the  other  hand,  ilie  ornitborhynchua,  an  early  type  of  burrowing 
oqiutic  mammal,  preserved  for  vs  in  isolated  Australia,  has  marked 
reptilian  affinities  in  its  bony  stmctnre,  and  in  the  teeth  implanted  on 
its  tongue ;  while  It  has  also  marked  resomblancos  to  tho  ducks  and 
other  swimming  birds  in  tlie  external  fMitnres  of  itii  homy  bill  and 
webbed  feet,  besides  1>eing  still  more  closely  related  to  them  in  many 
Eta  le«B  obvious  anatomical  peculiarities. 
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Birdii,  tbeo,  mxj  be  roaghly  deficrib«d  as  rqitUca  with  fr-aUioi. 
Pror«8Bor  Huxley  was  the  Bnt  to  >oe  the  real  cloeeneaa  of  Uie  iraROM- 
tlon  betweeu  tho  two  groups,  anil  to  aniUi  thorn  andor  a  common  nsoit 
as  .Sauropiida.  Strictly  spcaiing,  lh«  only  ooDStant  difTeix-Dco  betweta 
thoin,  (b«  only  one  diatinotivo  characier  of  birda  aa  a  cliu«,  k  tbr 
pOMeMioD  of  feotbera ;  and,  if,  like  unconipromiaing  Karl  Vogt,  m 
insiM  upon  ealliag  nrcfasoptcryx  a  rpptik,  because  of  iu  anatomiiu! 
|>eculiaritic9,  even  this  solitary  dlKtinclioD  musl  vanJEh  DUerly,  leaviag 
ii«  no  point  of  difference  :it  iill  b<-C»*«-cn  the  two  classes.  It  msst  b* 
mmcmborcd,  of  cotiree,  that  all  tite  other  obamctm  wbich  we  almjt 
liavo  in  oar  miod  04  part  uf  the  ab«tiaot  idea  of  a  binl  arc  cither  Mt 
constant  or  not  pocoliar  to  birds  alone.  For  insiaiico,  nr  nntallf 
think  of  a  bird  as  a  flyiii};  animal ;  but  then,  on  the  one  hand,  mioj 
birdg,  euch  as  tho  ostriches,  kiwis,  ponguios,  and  dodoe,  do  not  or  did 
not  fly  at  all ;  and,  on  tlui  other  hand,  many  other  creatsrea,  socb  as 
the  tutu,  flyiRg-Rquirnrl.'*,  flyiiig-lcmnm,  [itcnxlactylM,  dragon- Uunlt, 
and  butierfliu,  do  or  did  oncti  fly  just  as  much  as  the  birda,  So  wilb 
their  other  peculiarities  :  their  hahit  of  laying  eggs  descends  In  ihtm 
from  fish  and  reptiles ;  their  nest-buildinf;  propensities,  which  arc  want- 
ing  in  Hoino  birds,  aro  found  in  the  Australian  water-mole,  in  fltJd- 
mice,  and  crcn  in  stickleback  ;  and  tbetr  homy  bill,  which  ts  atnoM 
confiut;d  to  them,  nev(irtliel«!ts  oocun  again  in  the  orDitborbyiidiai 
and  ID  many  turtles.  In  short,  erery  other  apparenlly  disiinctirc  puinl 
abont  birds  except  the  possession  of  feathers  either  breaks  dtiwn  on 
examination  or  else  descends  to  tbem  direoily  from  early  unbird-Uks 
ancestor*.  And  tho  first  feathered  CTeatitri;  of  which  we  know  mij- 
tbing,  archteopteryx,  was  at  ludut  as  much  of  a  ruptilu  »(  of  a  Inrd. — 
JLonfftnan't  Magazine, 
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THE  Mcxicuii  RcpubiiP  extends  from  the  fifteenth  to  the  thirti^lh 
degret!  of  uorth  latitude,  and  embraces  an  area  of  abnm  730,M10 
square  miles.  It  is  traversed  by  the  continuation  of  the  Cordillera  uf 
Soutb  America,  hero  called  the  Sicntt  Madrv,  which  trends  ucnb- 
westerty  from  the  Isthmus  of  Tehuantepec,  and  varies  in  bci;;ht  frotn 
a  modtTutc  clevnlion  in  the  soulliern  States  of  Chiapaa  and  Oaxaca  li> 
a  raean  height  in  the  nineteenth  defp-ee  of  latitude  of  9,000  fort,  with 
the  peaks  of  Orizaba  and  Popocatepetl — "tho  culmbattng  point  of 
North  America  "—rising  to  the  elovationtt  of  IT.HOO  and  17,720  ft<t 
rcupeclively.  On  the  parallel  of  21°,  the  Cordillera  becoraes  rtry  wids 
and  divides  itself  into  throo  ranges :  one  running  costwardly  to  SsltiUo 

•  Apploioni'  Galdp  lo  Unjco.     Dr  AUrtd  It  Conkline,  LL.  a,  Di.  B.    WHk  Wt- 
«>7  Uaji  &ntl  Ulunmleas.    Nev  Tixfc :  D.  Apphtoa  kOy    Pp.  tTS. 
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nml  Slontcrcj- ;  on«  IraversiDg  Ibe  States  of  Jalisco  and  Sinaloo,  vuil 
MuWiiling  ill  Norlbero  Sonera ;  and  »  central  ridge  extending  throngh 
Uie  States  of  Dursiigo  aud  Chibuabiia,  and  forming  tho  wat«r>ithed  of 
tlie  nortbem  table-land.  Tliis  range  docrvacuK  in  cltrvation  going  north- 
ward. Four  peaks — Popocatcpcll.  Ijitaccihuat!,  Orizaba,  and  ibe  Ne- 
vada dc  Toltica — rise  aboro  lij.OUO  feci,  and  three  others — the  Cofra 
do  Pcr»t«,  Ajnoco,  and  the  volcano  of  Colinia — above  11,000  feet. 


Vw.  I.— tmua  Hot  m  «sa  Tnaai  CjiinnTK 

The  conntry  U  divided  into  lhr<«  xonea :  the  tiara  caliente,  or  hot 
land,  bordering  the  roast  of  either  sea  for  from  forty  to  wventy  miles 
inland  ;  the  litmt  Umpiada,  or  temperate  land  ;  and  the  tterra  fria,  or 
cold  land.  About  0110  half  the  xiirfaoo  of  the  country  We*  in  the  lattor 
zone,  while  the  remainder  of  the  republic  ia  almunt  equally  divided  be- 
tween lh«  temperate  and  hot  regions.  The  conntry  consists  for  the 
most  part  of  a  platentt,  baring  an  arerage  height  of  abont  6,000  feet 
aboTc  the  level  of  ih<!  sea,  which  extends  from  the  frontier  of  the 
United  States  to  the  Istbinus  of  Tchuantcpcc,  and  is  about  SfiO  milcH 
iride  in  the  latitude  of  the  capital.  But  few  of  thn  rivt-ni  are  navi- 
gable, and  the  longest  of  them,  the  Kio  de  Santiago,  is  only  S43  miles 
lung.  The  numerotu  lakes  on  tbo  plateau  are  mostly  shallow  lagoons, 
tbe  rocTD  remains  of  largo  basins  of  water  that  formerly  existed,  and 
without  outlet,  and  th^-n-forc  filled  with  wilt  water.  After  the  lagoon 
of  Terniinos,  oa  the  coast  of  the  Gulf  of  Campcncliy,  which  lit  really 
an  arm  of  the  sea,  tlio  largest  Iak»  aru  tlw  Lake  of  Cliapala,  in  the 
State  of  Jalisco,  and  Lakes  PatKouaro  and  Cuittoo.  I1»e  conntry  en- 
joys a  variety  of  climates,  of  which  those  of  the  temperate  and  cold 

|ioos  are  tolerably  uniform.    Tbo  rainy  season  generally  oocun  to 
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the  itiniin«r,  bat  «t  Other  times  the  air  of  the  pUteao  ia  inconveoimtlT 
dry. 

A  large  [.art  ot  the  coiinlry  »  overlaid  by  the  tgneons  rodu,  *A 

irhicli  trachjtp,  fcMspsr,  poq>byry,  an<l  uaygciaJoid  b«snll,  are  of  mot 

urcquent  occnrrcTKT.     In  tbe  >^icrra  Madrc  Uio  mecamorphic  rockairt 

MomnKin.     limvHtone  is  extensively  quarried  at  OriuiW,  and  roniti- 

Rnles  ihe  groator  part  of  the  eastern  braDcb  of  tbe  Cordilleru  bdwnn 

8an  Luis  I'otosi  and  Mont«rcy.     Tiio  Cordillera,  from  Chibualiiu « 

the  north  to  Ooxaca  on  the  eoutti,  conlaiDii  Tcry  extensive  deposJUof 

gotd,  Bilvor,  iron,  copper,  and  It^d  ;  and  zinc,  mercury,  tin,  platiiuni, 

and  coal  orcar  in  a  f«>w  pliu^cK.    The  argcntjforona  veins  oonatitiit* 

Um!  princi]ial  part  of  llic  mineni  veallh  of  the  ooontry.     I'ho  nlm 

■Ooeurs  generally  in  ihe  form  of  sulpliidea,  in  gangtwA  of  qnartx,  fn- 

'qtiently  in  the  metamorpbic  clay-slate,  bat  sometimes  in  porphyry,  u 

at  Real  del  Monte,  or  in  talcose  "late,  as  in  Home  mines  at  tiuanajioUi 

LAmong  tbo  most  n-markablo  mineral  rein*  of  the  continent,  after  ibr 

rConiKtock  lode,  are  the    V^a  Madrt  of   Gnanajtiato  and  the  tW<i 

Orandt  of  Zacatecas,  which  have  been  wotlced  for  aboot  three  Ino- 

dred  yews. 

The  next  most  important  deposits  are  the  immense  bed*  of  Innii 
chiefly  in  the  form  of  the  maf^netite  and  hematite  orea.  The  vtS- 
knowo  C^erro  d(l  Mtrcado,  in  the  State  of  Durango,  has  been  esttmaicJ 
to  oontaii)  sixty  million  vahio  yanlit  of  iron-ore,  which  have  a  weijcht 
of  five  billion  quintaljt,  and  give,  according  to  an  analysis  by  Mr.  M.  IL 
Borje,  of  I'hiladelphia,  sixty-six  percent  of  pore  metal.  Li!sd-ora  in 
abundant ;  copper  ia  mined  at  varions  places  ;  oxide  of  tin  U  foand  b 
vcioa  and  alluvial  bcdti  at  Dnraogo.  Mercury  occun  an  cinnabar  b 
MSTcral  Stales  ;  and  xinc-orc»,  with  platinum,  antimony,  cobalt,  nad 
nickel,  in  not  Large  quantities,  vni  found  in  Chihuahua.  'I'he  principal 
coal-beds  arc  in  the  States  of  Oazaca,  Vera  Cruz,  Mexico,  Paobb. 
Nuevo  Leon,  Taraautipas,  and  Sonoru.  The  anthrauite-bvd  ncentljr 
discovered  at  Harranca,  on  the  Y.tqni  Itiver  in  Sonoro,  is  probably  tht 
lai^est  and  ricliist  deposit  of  coal  In  the  republic.  Ligiiitn,  or  bro^'a 
coal,  occurs  in  many  places,  but  is  not  Qscd  to  any  great  extent.  The 
demand  for  coal  ix,  so  far,  much  greater  than  the  mpply  sceesnMa 
to  the  railroads.  Mining  ia  still  conducted  by  working  on  theoU 
^lexican  plan,  and  this  system  has  been  found,  under  existing  circam- 
.stances,  to  be  more  economical  and  profitable  than  s  syntum  in  which 
pnodem  and  improved  methods  arc  applied. 

Some  of  the  oldct  mines  in  Utexico,  many  of  which  Wi'Tt  worked 
before  the  SpaniHh  cottqiii-Ht,  arc  at  Pachuca,  in  the  State  of  lUdalgo. 
There  are  about  one  hundred  and  fifty  of  them,  sewnty-five  of  which 
are  in  tfa«  Real  del  Monte,  affording  an  ore  composed  mainly  of  Maek- 
iah  silver  sulphides.  The  ore  is  worked  here,  as  at  Guanajiiat<\  by 
tbo  patio  process,  which  ts  illas^tnti-il  in  the  accomjianying  view.  It 
b  first  emshed  by  a  revolving  atono  wheel,  truD-tircd,  In  a  pit,  at  tk» 
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'  of  whioh  is  a  siere  throagh  which  the  fiDor  piecee  are  ehoveled 
tuto  a  ranll  below.  Tbeee  pieces  are  th«o  carrii-d  to  tbo  amutrm, 
flat  stones  of  liurd  rock  k«pt  revolving  id  »  large  tub  balf-filltid  n-iih 
wat«r,  whcrt*  thty  are  in  iwonty-four  lioitr^  Rmuiid  to  a  fine  povrdor. 


bo  pulvcrlKcd  oro.  called  lama,  u  next  carried  to  the  patio,  a  court- 
yard pavwl  willi  tnrgo  Sat  stonci*,  whpr«  it  is  allowed  to  accumulate  to 
n  depth  of  about  two  feet.  Tliv  mudity  maiw  in  tln;»  mixixl  with  ma- 
ffiatral,  or  blue  vitriol,  salt,  uid  (fuiokKilver,  aiid  tlio  whole,  now  called 
torta,  is  thorooghly  stirred  toother  by  the  trampling  of  niutctt.  TliU 
prooesi  is  kept  up  for  seven  hours  daily,  for  from  two  to  four  weeks, 
aiMording  to  the  quality  of  the  oro.     The  torta  is  then  carried  to  the 

taderos,  or  Urge  cistums,  when;  it  is  washed  and  stirred  by  meaoa  of 
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rerolving  sticks.  The  BilTery  maa*  being  bcavv,  itPttlos  at  the  botunn, 
and  ID  two  or  tliru«  dayx  tbc  muddy  w&u:r  is  d»wn  off.  Tb«  un^ 
gam,  or  p^/M,  whitb  baa  been  fonued,  is  now  tslun  trom  the  lavmiaft 
to  a  sort  of  otcd  or  di?j>r«i9sioa  in  tbe  grDU]>d,  covered  witb  %  bnp 
metallio  bood  termed  a  captUina.  A  lire  ts  baiit  aroand  thu  captOim. 
and  tbe  mercury  ia  iH.-|Mu:ito<1  by  distilbition  in  about  four  days.  Tfar 
blook  of  Mirer  whtcb  rttmainii  U  transported  U>  tJio  nearest  mint,  uJ 
work<d  into  coin  or  sold. 

Tbe  volcanoes  form  one  of  the  most  int«rcctJng  featams  of  llx 
coantry.  Only  four  of  th«nt  are  active^  bat  no  emptiou  \a»  taka 
place  from  cillu'Tof  tbcso  during  tho  present  cctitary.  Eartb<i 
arc,  bowover,  common,  and  toifalarcu,  fumaroUt,  and  adjoining 
apringa,  iitdicale  tbat  tbcse  volcanoes  are  still  in  a  ttmi-active  ttite 
According  to  Humboldt,  tbcy  lie  on  tbe  same  groat  vent  of  tbc  csnii> 
emit,  and  approximately  on  tho  nineteenth  parallel  of  latllU'Ie.  Oii- 
uibii,  wbiob  may  be  rKivhed  from  Kspcranza  on  tbc  railvay  from  Vm 
Cruz  (o  Mexico,  hiut  been  quiet  eincv  1560,  bat  was  reported  to  U 
smoking  in  April,  18S3.    There  is  no  bazardouit  climbing  on  tbe  maosl* 


taka 


i 


FM.  t— Potocu' 


Bin,  but  lli«  aiwent  la  exceedingly  Uboriona  on  acconnt  of  tba  steepntss 
of  tbe  snow-clad  oonei  About  five  hoora  are  rcqnircd  to  raeb  the 
summit,  biit  very  few  pemn^  b:\ve  thus  far  aecompliidted  tbe  taA. 
Tbc  excorjion  to  Poporaiepcll  ntarta  from  Ainecameca,  on  the  TSofAot 
Railway,  the  road  leading  at  first  tbrtiugb  fine  vbcat-llelda  waiend  bf 
tbe  melting  snows  of  tlw  great  voloano.    Tbe  path  soon  rises  ud 
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PRten  a  maf^Dificent  forcet,  which  »  euccwdod  by  a  ||rrowlh  of  tbiok 
gnaa,  aft«r  which  tho  crcist-ttnc  of  tho  ridgo  is  crostcd,  and  the  ranch 
of  Tlamacaui,  the  trtarting-point  for  the  Nunmiit,  i*  maclail.  The  lower 
part  of  tha  pcalc  of  Um  volcano  lia.-t  a  &Ii>pc'  of  aliout  30',  and  tltii  angle 
inon-at>c«  in  oaoending  till  it  reaches  aboat  45°  just  below  the  >uni- 
miu  Tilt!  crater  is  not  risible  until  the  trareler  arrives  at  the  edge. 
It  U  roughly  estimated  to  be  about  five  hundred  j-ards  in  diameter  and 
one  hundred  and  fifty  yards  deep,  and  contains  ttcveral  /unutroUa,  with 
a  small  pond  at  iU  bottom.  The  temperature  of  the  air  on  the  summit 
at  about  ten  o'clock  in  the  morning  was  SS.",  The  view  from  the  peak 
commands  an  area  of  nbont  one  hundns)  thouxami  luinare  milcx,  and 
reaches  to  the  Gulf  of  Mexico,  one  hundred  and  Gftv  niilen  dtitjuit. 
The  dvsovnl  may  be  made,  if  the  Anew  is  itoft  enough,  by  oo^sting  <m 
a  sled.  The  Toleano  of  Jorullo,  in  Micboacan,  is  famous  for  having 
been  the  result  of  a  sudden  eruption  from  a  previously  peaceful  plain, 
CD  the  ni)fht  of  the  ^th — S9tfa  of  September,  1769,  tho  phenomena  of 
which  arc  fully  related  in  a  graphic  description  in  Humboldt's  "Cos- 
mOB."  It  is  reached  by  a  fifty-five-mile  horwchack-ridc  from  Patx- 
cuaro-statioii  on  the  railroad  from  Mexico  to  Manutiillo.  Horses  may 
be  ridden  to  within  half  a  mile  of  the  crati-'r.  The  volcano  is  pear- 
shaped,  with  tho  outlet  of  the  crater  on  the  north  side.  The  cone  is 
covered  with  loose  black  aebe4,  in  which  a  few  bushes  grow,  and  slopes 
M  about  45°  on  the  north  and  west  aides.  The  crater  is  about  a  mile 
in  circum fen-nee.  Tlic  traveler  may  descend  in  it  to  tlic  boltoni, 
about  five  hundred  feet  below  the  summit.  The  walls  slant  rapidly, 
and  are  covered  with  an  enormous  mass  of  tatns.  Grass,  a  few  ferns, 
and  some  native  trees  grow  on  its  borden,  and  deer  arc  abnndant  on 
the  mountain.  Shocks  of  e.^rth<iuakes  are  often  felt  in  the  environs  of 
Jorullo,  one  of  wbicb,  in  M.irob,  1883,  left  cracks  in  tlie  ground  at  a 
point  ten  miles  off.  Although  no  eruption  has  taken  place  for  more 
than  a  hundred  yeara,  the  volcano  is  still  in  a  semi-active  state,  as  is 
shown  by  the  bent  of  the  crater-walls,  the  eminsion  of  aqueous  gas  and 
vapor,  and  the  frequency  of  oarthquakc8.  A  very  csTteiwivo  view  is 
commanded  from  tW  summit. 

Great  interest  is  given  to  Mexico  by  its  ancient  ruins,  rotios  of  on* 
known  people,  whose  character,  origin,  and  history  are  destined  long 
to  be  fruitful  themes  of  study.  Tboy  consist  of  teoeaitis,  or  pyra- 
midSi,  in  different  parts  of  the  country,  and  the  remains  of  elaborate 
buildings  and  of  cities,  chiefly  situated  in  the  States  of  Yucatan,  Chia- 
pas, and  Oaxaoa.  The  most  prominently  known  ruin*  of  cities  an?  those 
of  Pxmiii,  in  Northern  Yucatan,  which  are  conxidered  to  he  the  oldest ; 
those  of  Palenqne,  in  Chiapaa,  next  in  age ;  and  those  of  Mitla,  in 
Oaxaoa,  third  in  age.  The  buildings  were  usually  constructed  of 
hewed  stone,  and  have  excited  general  admiration  on  account  of  the 
skill  in  architecture  and  the  elaborate  workmnniOiip  displayed  in  tboiu 

Jhar  some  of  Ibcm  are  the  remains  of  finely  constrtictcd  arttficiM 
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lakes,  with  bottoms  of  cemimted  stOD« ;  and  tb«  traon  of  a  ttfj 
ancient  paved  rond  liarc  bovn  found  in  Yacstun.  Chamay  fonui  tb 
oouutry  in  Tumtan  covered  wiUi  rnina  from  norttt  to  eontli ;  oA 
Btvplicua,  about  1840,  vUitod  foriyfour  ruiniid  koXk*  or  plAoes,  in  vbitk 
rumaiDH  of  Ixiildings  were  Btill  fonnd,  most  of  which  were  unkMnm 
to  wbit«  men,  even  to  tliosc  inhabiting  the  country.  Tlic  roraaini  l' 
Majapan,  the  ancient  capital  of  the  Uajas,  are  scattered  over  a  bntl 

|.  plain,  nod  are  charactcmfid  by  a  mound  eixly  feet  high  with  a  faaif  * 

,  hundred  foot  tiqniu«,  the  Hnmmit  of  whl<-li,  a  Ktono  platform  AftMt 
f«ct  square,  was  readied  by  four  etairwaya  Iwtmty-five  feet  viJL 
Another  building  is  of  atone,  and  circular,  and  staoda  on  a  e]o|ilii{ 
foundation  tbirty-Sve  feet  high.  Near  it  are  two  rowa  of  cojmuK 
without  columns. 

The  ruinK  of  Uxma]  aro  prononncod  by  Btepbona,  who  explonJ 
them  thoroughly,  worthy  to  atand  taAb  by  side  with  thcwo  of  Egypttu 
and  Roman  art.  Tlie  moat  itii[>ortant  building,  the  Casa  del  GiAivntf 
dor,  is  three  hundred  and  twenty  feet  long,  and  was  built  of  bewcd 

[!«ton«  bid  in  mortar  or  cement,  and  bore  a  coniioQ  which  was  deo^ 
rated  all  around  with  "  one  lulid  nia»H  of  ni^h,  complicatv<l,  and  «lal»v- 
rately  aculplurcd  ornaments."  It  alanda  on  a  foundation  of  thrvt  tir- 
rac(!ii,  altogether  forty-two  feet  high,  tl>Q  lowest  of  wlii<-fa  was  fire 
huudn^  and  aeTcuty-flve  feet  long.  The  remains  of  Cbtcheo-ltts 
are  similar  to  those  of  Uxmal.  In  one  building  the  walls  of  tha  roooi 
are  covered  with  picture-writing  ;  and  fif^rcs  of  ser}N>nLs  are  a  in- 
qncot  ornament.  At  Ake,  tJiirty-six  eoltimnii,  in  tlireu  parallel  tott, 
are  all  that  remain  of  n  onco  nugniliettnt  Htmcture, 

At  Paleiique,  Captain  del  Rio  found,  in  1T67,  ruins  cxtendii^ 
seven  or  eight  leagues  one  way  and  half  a  league  the  otiii-r,  and  viMttel 
and  described  foorteen  edifices  admirably  built  of  hewed  atonl^ 
largest  known  building  Is  two  hundred  and  twenty -eight  feet  long, 
hundred  and  eighty  wide,  and  twenty-live  feet  high,  built  entirely  of 
bewed  stone,  laid  with  admirabUt  prL-eiaion  in  excellent  mortar,  and  it 

I'Mood  on  a  much  larger  termioed  ]>yramidal  foundation.     .'\  cnrridiv 
nine  feet  high,  and  roofed  by  a  pointed  arch,  went  round  the  buil> 
on  tho  ouljude  ;  and  this  was  scparatod  from  another  within  of 
width.      Other  buildings  are  nearly  as  remarkable.      Tablets,  with 

j  elegantly  carved  inacriptiona,  arc  plentiful ;  and  of  the  aoulpLnrcd  hu- 
man figures  Stephens  says  tliat  "in  justness  of  propcotion  and  sym- 
metry they  must  have  approached  the  Greek  models." 

The  four  palaces,  as  Dupaix  calls  them,  at  Uitla.  arc  said  by 

to  have  boon  "  erected  with  lavish  magnificcooc.  .  .  .  They  com   

the  Notidity  of  tho  works  of  Egypt  with  the  elegancd  of  Utnsf  nf 
Greeoc^  But  what  >s  most  remarkable,  intcreeting,  and  striking  in 
these  monuments,"  be  adds,  "  and  which  alone  would  be  imfllti«D{  to 
give  them  the  first  rank  among  all  known  otrlcrs  of  arcbilrrlure,  Islhr 
cxeoution  of  ibeir  mosaic  riiifvos,  very  ditTirrunt  from  plain  raosak; 
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conseqncntly  reqniriof^  more  ing«Dioaa  oonabinatian  and  greater 
art  and  Uttor.  They  ar«  mlaid  on  the  Borfape  of  the  wail,  and  their 
dnratioD  is  owiDf*  to  the  method  of  fixing  the  prepared  stones  into  the 
stone  surface,  wliicli  makes  tlii-ir  tinion  with  it  perfect."  M.  Chamay 
mys  that  tho  beauty  of  these  buildingii  oan  be  matcbod  only  by  that 
pf  tie  ntoauments  of  Greece  and  liome  in  their  best  days. 

The  Pyramid  of  Cholula  was  one  of  the  great  ediUoes  of  the  world. 

It  was  1,423  feet  wide  at  the  buc,  177  feet  high,  and  covered  a  soper- 

ficial  area  of  forty-fivc!  acres,     Cirilized  man  is  gradually  dostroylDg 

it,  and  a  nut  haa  been  made  in  one  side  of  it  for  a  roUrood-tnck. 

fear  it  are  other  smaller  pyramids. 
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Fm.  i,— Ainc  Tisixe  at  Cnouiu. 


The  UofaHU  of  San  Juan  Teotihiiacitn  are  next  in  ago  to  those  of 
Cliolula.  Tho  two  largest  are  dodirai^-d  to  the  Sun  and  tlic  Moon, 
The  former  ia  ISO  feet  high,  and  &B2  feet  long  at  the  base.  lu  sum- 
mit— ^Dow  marked  by  a  platform  about  75  feet  sqnare  and  a  modem 
cylindrical  mnnwmcnt  of  stone — is  naid  to  have  been  crowned  with  a 
temple,  in  wbii;h  was  a  gigantic  alatan  of  the  Sun,  made  of  an  entire 
block  of  stone,  and  wearing  a  brea^ljilato  of  gold  and  silver.  Tho 
two  principal  pyramids  are  surrounded  by  several  smaller  ones,  few  of 
which  exceed  twenty-five  feet  in  hei]tht.  According  to  tradition,  they 
were  dedicated  to  the  Stars,  and  served  as  sepulchres  for  the  illustrious 
men  of  the  nation. 

Toltec  rain*  are  found  at  l^ila,  about  fifty  mileB  north  of  the 
cspitaL 

TOt.  IXIT.— 40 


TIm>  MuMMitn  of  the  city  of  Mexico  oontAins  s  escrifiuial  sloM,  ai 
&  namber  of  the  idols  of  Axt<^!  wombip.  VTo  givo  cnts  of  tin>«f 
tke«o  idold — Qaetalooatt,  ttiir  <!hii:f  god  of  th«  pooplct  iml  a  fcalbra^ 
I  Mrpont. 

'flie  Harqnig  d«  NadaiUac,  wbo  baa  lately  rerieved  Utc  wbol«  •i>l>- 
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eel  of  "  Pri>l)iRtoric  Art  in  Amorioa,"  haA  given  a  graphical  deecrip- 
ion  of  ibfl  MexifAU  ruins  as  a  whoie,     *'Tlie  maSBiTe  coDStrucUons  in 
Jt!xi(:o  and  Peru,"  be  Bays,  "  the  immcnfle  spread  of  the  bases  and  tUe 
Dclioation  of  tbe  valla,  giro  a 
lyramidal  tendeocy  and  an  ap- 
Maranoo  of  stability  and  dtira- 
>ility  lliat  foTCK  us  to  itiiiik  of 
Sgypt.     PaIca<|UR,  with  ila  p«I- 
»co«,  and  Tiagiianuoo,  or  IIuaQQ- 
iho-Viejo,  in    I'eru,   with    llieir 
rionumpnial  portals  and  their  not 
itUDoroiis  opcoingv  in  th<-  form 
if  tin  ton,  for  iho  admittanoo 
if  light,  tbeir  tralli  covored  with 
igbt-rL-d  paint,  and  tbeir  figures 

lya  in  profile,  ironld  not  be 

of  plac«  on  tJio  banks  of  tho 
le.   Tl)o  baa-reliefs  of  Cliiohon- 
tia  resemble  tbow  of  IJabylon 
ind  Nineveh  in  richness  of  orna- 

gaentstioD.  Th«  moanderings  of  tbe  friesea  of  Mitia,  of  the  Casa  del 
CSobemador,  and  the  Casa  dw  Itlonjtw,  at  Uxmal,  are  of  a  kind  with 
bbose  of  Grevk  art.  The  |)orch  of  Kabab,  an  oqneduct  on  \hv  Koda> 
lero,  at  Cnxoo^  might  have  stood  on  1)m>  Roman  Campagns.  The 
{giirea  with  which  the  temple  of  Xoelitcalco  (Mexico)  was  adorned 
trcre  represented  sitting  with  croit»od  legs  in  the  traditional  attitude 


Sn.l.'^tceftiuxn.tu 


FM.S— I^Timan  SursaT. 


Buddha ;  and  recently  a  Prot«stant  missionary  remariced  upon 
I  reaemblancea  betwm-n  tho  edifices  at  Chiehcn-Itza  and  the  toi^a 
W  Aiffoi<u  he  had  s«en  at  Anaradjapora,  the  ancient  capital  of 
DeyloD.  The  pyramids  are  certainly  the  most  salient  feature  in 
tlua  ancient  architecture    Tlie  walls  tliat  still  aUnd  are  corojwcod  of 
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immcTiAc  blocks  of  graniw  or  porphyry  of  cyclopeau  coDstrDoticm,  a 
of  masoD-Tork  of  Ktone  or  brick  ooTercd  witb  vctnent.  All  trsiviai 
bare  remarkoi)  tlie  Holidity  and  ele$;ancc  of  thu  building.  Thv  f»t*dt( 
Tcre  rvgnlaHy  ahaped,  lb«  joinU  well  pouit«d,  aod  (lie  isl^irs  clean-cnL 
Gtenerallf,  tb«y  trere  adorned  with  a  projecting  comtc«  loaded  villi 
rich  omsmenta  in  eiucco.  Tbe  poMibly  excessive  monulon;  of  tkt 
architectnre  was  rulicvud  1>y  aqtiare  towers  nvvera]  etories  liiglt.  So^ 
towers  may  bo  men  at  Copan,  Palenqne,  aD(|  Tikal ;  tbe  Caaa  de  U 

tjCnlebra  at  Uxmai  was  crowned  witb  tbirteeo  turrets.  The  ar«hit«cu 
I  also  careful  in  placing  statues,  pilasters,  caryatidi?*.  and  bae-r«- 
liefs  on  the  facades ;  and  important  moral  (lainliugB  bavu  twen  d^ 
scribed  at  Obichcn-Itzo.  They  represent  proceasioiu  of  men  aad  sai- 
mals,  combats,  strugglen  between  man  and  tbe  ti|rer  or  the  lerpeBt, 

^trees,  and  bouaes.     One  painting,  the  only  one  relating  to  oavigatioiH 
[>rcaenta  a  bo«t  eomewbat  tike  a  CliincM  Junk.  ^^| 

"  Tbe  Rculptnrc*  that  adorned  these  building*,"  the  marquis  coa- 
tianee,  "  present  so  many  differences  in  style  aod  execution  that  we  can 
hardly  believe  tbem  the  work  of  the  same  race,  or  that  they  represent 

ttbe  same  civilization.  In  some  caws  they  depict  strange  idols  in  incor 
ct  formB,  men  wearing  tigers*  heads,  an  alligator  holding  in  his  jawi 
a  figure  with  a  human  bead  and  an  animal's  extremitlea.  or  a  gigautfe 
frog  with  his  [iaw»  u-rminattng  in  a  cat'H  eUws.  Beside*  lueh  mon- 
sters, we  rcoollert  at  Copan  a  statue  wearing  the  highest  erpreauoo  of 
Maya  art,  in  which  we  know  not  whether  to  be  moat  astoniiihed  at  ihs 
oddity  of  the  conception,  tbe  ricbn(««  of  the  ornamentation,  or  lli* 
finentm  of  the  execution.  At  Palen(|H0  we  may  see  a  statue  with  a 
placid  expm>»i<i»  that  would  not  be  out  of  place  in  the  palace  of  s 
Pharaoh  ;  and  the  n^pulchral  stone  of  Cbac-Mol,  recently  foood  at  Oii- 
chen,  the  baa-reliefs  of  Santa  Lnoia,  and  other  works,  are  not  dbconl- 
snt  with  modem  art.  These  striking  contntsts,  while  they  bring  so 
explanation,  add,  in  the  endless  problems  they  raise,  a  new  attnctioa 
to  American  arcliieology." 


THE   REMEDIES  OF  NATURE. 

Br  FXUX  L.  OSWALD,  U.  D. 

CATA  RRtl—PLETRIST.— CROUP. 

rrWB  progress  of  tbe  healing  art,  as  distingutsbed  from  certain  sta' 
JL  ile  branches  of  moilioal  seicooe^  can  be  bmt  measuivd  by  tb* 
progTosa  of  our  insight  into  the  cause*  of  special  maladint.  For  the 
aocidental  diseoTery  of  a  "specific  **  means  generally  nothing  but  th* 
discovery  of  a  method  for  BuppresBiog  special  symptoms  of  a  diwHt 
Quinine  subdues  chills,  bnt  does  not  pnjrent  a  relapse  of  febrile  affee- 
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tiond  ;  brandy  neither  curcc  nor  «abduca  dyflpepria,  bnt  merely  int«r- 
nipta  it  with  a  tmiuicnt  tlooliol-fcTcr.  But,  M  §ood  ui  wo  uoortoined 
that  Bcrofalo,  or  the  *'  king'«-«vil,"  waa  not  cuwd  by  %  nysUtrioiu 
(UipiwMtion  of  ProYtdencc,  bnt  by  bad  food  and  foul  air,  the  oure  of 
ihfl  disease  becam«  easy  enoogh  ;  tlte  king's^vil  disappeared  without 
the  aid  of  the  king. 

Tliat  "colds,"  or  catarrhal  affections,  arxi  co  very  common-^o 
mneb,  indeed,  as  to  be  eonsidrrably  more  frequent  ibaii  nil  othor  dU- 
ewes  tnlicn  t^gptlicr — ia  mainly  due  to  the  fact  tlutt  the  canMt  of  no 
olhiT  disorder  of  the  human  organUm  is  so  generally  mimmderstood. 
Few  persons  have  recognuced  the  origin  of  yellow  fever ;  about  the 
primary  cause  of  aatbma  wc  are  yet  all  in  the  dark  ;  but  in  n^rd  to 
"eolds"  alone  the  prevailing  misoonception  of  the  truth  baa  reached 
the  degree  of  mistaking  the  caose  for  a  cure,  and  the  most  effective 
cure  for  the  cauM  of  the  dtscaae.  If  we  in<)uire'afler  that  cause,  ninety- 
nine  paticnl*  out  of  a  hundret),  and  at  leiiKt  nine  out  of  ten  physi- 
oiiuia,  would  answer,  "  Cold  weather,"  "  Kaw  Man-h  wind*,''  or  "  Cold 
dnngUts,"  in  other  words,  ont-door  air  of  a  low  temperulorc.  If  we 
inquire  after  the  bert  care,  the  answer  would  be,  "  Warmth  and  pro- 
tection againitt  cold  draughu" — i.  e.,  warm,  sta;>nant,  in-door  air. 
Now,  I  maintain  lliat  it  can  be  pmvwl,  with  aw  absolute  certainty  as 
any  physiological  fact  admits  of  being  )>ri>ved,  that  wano,  vitiated  in- 
door air  is  the  caoae,  and  cold  on(-door  air  the  bc«t  euro,  of  catarrhs. 
Many  people  "  catch  cold  "  every  month  in  the  year  and  often  two  or 
three  times  a  month.  Very  few  get  olf  with  less  than  three  colda  a 
year  ;  so  that  an  annual  average  of  fire  catarrhs  wotdd  probably  be  an 
uodereatimate.  For  the  United  States  alone  that  would  give  va  a  yearly 
aggr^ate  of  two  hundred  and  fifty-five  million  "colds."  That  bu^ 
faoiljtiea  for  inveetigattou  have  failed  to  correct  the  errorn  of  our  exe- 
getical  theory  b  anraly  u  Ktriking  proof  how  exclusively  our  dealinga 
with  dimaso  have  been  limited  to  the  endeavor  of  anppressing  the 
symptoms  instead  of  aacertaining  and  removing  the  cause.  For,  as  a 
test  of  onr  unbbaed  faoolty  of  observation,  the  degree  of  that  failure 
would  \t^A  to  rather  nnprononnceable  coneluMonit.  What  should  we 
think  of  Lbe  scientific  acumen  of  a  traveler  who,  after  a  careful  ex. 
amination  of  the  available  cvidei>oe,  should  pendat  in  maintaining  that 
mosquitoes  are  engendered  by  frost  and  exterminated  by  aun^inet 
Yet,  if  bis  attention  bad  been  chiefly  devoted  to  the  comparative 
study  of  mosquito-ointments  and  niof  quito-bars,  be  might,  for  the  rest, 
bavu  been  misled  by  such  circumstances  an  the  fact  that  mosquitoes 
abound  near  the  ice-bound  shores  of  Hudson  Bay,  and  are  i«rety 
Men  on  the  sunnr  prairies  of  Southern  Texas.  In  all  tlic  ciriltxod 
countries  of  the  cotdi-r  latitudes,  catarrhs  are  frequent  in  winter  and 
early  spring,  and  less  fretpient  Eo  mtdrammer :  hence  the  inference 
that  catarrbs  are  eaosed  by  eold  weather,  and  can  be  cured  by  warm 
Yet  of  the  two  fallacies  the  mosiiuito  theory  would,  on  the 
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au-.      let 


630 


THE  POPULAR  SCIEXCE  MOXTlTLy. 


whole,  be  thfl  U)M  prcposuirom  inuukc ;  for  it  is  true  tha  kay 

droughts,  by  parcbiag  out  tlio  swsiajn,  maj-  vomotimM  redooe  thi 

L  mosquito-plsguo,  but  no  iunii  of  warm  weather  will  miUgAte  a  caUnk, 

f  vMle  liiQ  patieat  pGr§ista  in  doing  what  thousaoda  never  cease  U>h 

the  year  roand,  namely,  to  expose  their  lungo,  nifjlit  after  night,  totb 

Tttiitlcd,  Kickcuing  Btino«phcTu  of  no  iinTvntihited  bedroom.     "  CoUi* 

arc,  indeed,  leas  frequent  in  midwinti^   than  at  the    beginning  u 

Lapring.     Frost  ia  aaob  a  powerful  diainfeotaut  that  in  very  cold  i^u 

rtbe  lung-poisoning  atmosphere  of  fcwbooaes  can  rv«i.<t  its  porifji^ 

influetK-o  ;  in  spit«  of  padded  doms,  in  ^t«  of  "  weaiher-Rtrip*"  vJ 

double  windowB,  it  rednce*  the  in>door  tcmperatore  eaougli  itipanlm 

the  floating  dixoow-gcfnu.     The  ptoetratiTe  force  of  a  jiolar  Of^ 

k  &oM  cienuKea  that  function  with  auch  raiatJcH  vigor  that  it  itAi 

•  lii«  prcwnUva  mcaaures  of  liumau  akill ;  and  all  Arctio  travelers  ^fm 
that  aiQong  th«  nativea  of  Iceland,  tireenland,  and  Labrador  pnlao- 
Dary  di&caaes  are  actually  unknown.  Protracted  cold  weather  ibst 
prevents  epidemic  catarrfas,  but  during  the  first  tliaw  *  Nalnre  UK- 
combe  to  ait ;  unoldcring  Btovo-Sreti  add  tJteir  fumes  to  tbe  eSnii 
of  tbe  donnitory,  ligbt-fittiDg  doora  and  windows  oxcludc  the  nuiM 
of  Kalvatton ;  sujwrittition  triumphs ;  tbe  lung-poison  operate^  and 
the  next  morning  a  snuffling,  eougbing,  and  red-nosed  family  ditCM 
tbe  cauM  of  tboir  affliction.  "  Taken  cold  " — ^tJiat  much  they  prtmiw 
without  debate.    Bat  where  and  wlion?     Ijutt   evening,  pnibaUjr, 

t  when  the  warm  south  wind  Ktrnpted  tfaem  to  open  the  window  for  1 

r  moment.    Or  "  whoa  tliose  vixiton  kept  chatting  on  tbe  porcb,  anda 

drop  of  water  from  the  lowing  roof  fell  on  my  neck."    Or  «tse  tbt 

boya  canglii  it  by  playing  in  tbe  garden  and  not  changing  tb^vtock- 

logs  when   they  came  home.     Resolved,  that  a  person  can  Dot  h 

too  careful,  aa  long  as  there  ia  any  snow  on  tbe  ground.     But  era 

that  explanation  fails  in  spring ;  and,  when  (he  ini'uWtory  influence  vl 

the  first  moist  hoAt  is  brought  to  bear  on  the  letbargtied  catank- 

Lgennsof  a  largo  city,  a  whole  district-school  is  often  I'l-     ~       ■<% 

I  tnuffiing-congreoa.   The  latter  part  of  AUrcb  is  the  season  '       :    .  uJo 

|«oldfl. 

*  Tie  summer  season,  however,  brings  relief.  In  the  swelt«riag 
summer  nights  of  our  largo  sea-board  towns  the  outcry  of  instind  g«a- 
orally  prevails  against  all  arguments  of  superstition  ;  parents  Imw 

*  Thii  correlation  cS  dimp  wtatlMr  and  caUrrtl*  Mt  bn  frqilllaail  li;  Um  brt  ihM 
malnture  kran-nH  the  modiouin  of  treab  ur  wludi  ««nU  otbanriM  (isaMnu  a  bclMiMi  la 
•Iiit«  ot  do>^  *iiidi>««.    "^11   matarials,"  t»jt  ■  oorrnipODdm oT  tbg  "BeTM^I 
Dout  Moiuli;*,"  '  bMone  inpcnnMbk  t«  tfae  lir  abm  ihrr  >t«  ««.    Ii  tas  baa  l^f 
tloM  ta*F  to  drin  tnolirurc  thnm^b  lirk-kJ  and  mortar  tbaa  to  make  air  |mm  lfa^^| 
rtbaa;  odIj' s  fcir  dni|>«  of  the  liquid  cnn  b«  toaiia  tottipewoa  IbnofifHittt  aii^H 
Waur  )•  IhorefoK  not  cmjp  to  dLdodgs  from  th«  porea  it  h*«  ocMpIed,  sad  b  wmiwi  >1 
moat  ttrj  »]<m\j  bj  enparslJoo.    Bat,  wbca  water  uop*  Uw  porw.  H  prvrails  ibc  tlr 
I  from  tK-uUdsg  throoGh  ibem — •  tniBchicroat  tSiKl  «|nm  Ifaf  ivntwabiKnr  nf  biijldll 
n>UnkU."-(>'M«"I*ai»l*rScieaoeUaoi:kl7''rorD«einnbtr,  l[ita,thlTiLJ 
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»tfaat  tlicir  bojm  wonid  (li.<««rt  and  tfleop  in  a  ditch  nitber  than  endure 
tlio  Wrron  of  fin  air-tight  «w<uit-box  ;  bo  tbe  windoira  aru  partially 
Dpvncd.  The  long,  wann  days  alHO  offer  InorcOAod  »pportiini(k>!«  for 
out-door  rambles.  In  inidsuramer,  therefore.  Nature  rallk-a  once  more. 
Uat  not  always.  There  are  people  n-hoge  prejudices  can  uot  be 
ahskca  hj  eiperienoo,  and  in  their  households  a  perennial  BVatem  of 
aur-poiBoning  ovcrcoines  tlio  Fudt^cmuig  tvndcocivs  of  out-door  life,  as 
the  subtile  mixtures  of  la  HrinviUiert  overcame  th*  iron  coni>titutioa 
of  bcr  tu:tt  husband.  Their  children  iinuffle  the  year  round  ;  no  cough- 
H^edicine  availfl,  do  flannels  and  wrappers,  even  in  the  dog-days  ;  and 
"^the  evil  is  ascribed  to  "dampness,"  when  th«  oold-air  theory  becomes 
at  last  too  evidently  prcpoiiterous. 

To  an  unpKrjudioe<i  observer,  though,  that  theory  is  equally  un- 
tenable in  the  coldest  month  of  the  year.  Xo  man  can  freeze  himself 
into  a  oatarrfa.  In  oold  weather  the  hospitals  of  our  Northern  cities  ! 
sometimes  rectire  patients  with  both  feet  and  both  bands  froien,  with 
frost -bitten  oora  and  frost-sore  eyes,  but  <ritboat  a  trace  of  a  ca- 
tarrhal affection.  Duek-hunt^-n  may  wade  all  day  In  a  froien  swamp 
without  affecting  tbe  funotiuns  of  Iheir  respiratory  organs.  Ice-cut- 
ters not  rarely  come  in  for  an  involuntary  plunge-bath,  and  arc  obliged 
to  let  their  clothes  dry  on  their  backs  :  it  may  result  in  a  bowel-com- 
plaint, but  no  catarrh.  Prolonged  exposure  to  a  cold  storm  may  in 
rare  cases  induce  atrac pleural  fever,  a  very  troublesome  affection,  but 
as  different  from  a  "  cold  "  as  a  liuadachc  is  from  a  tooUiache — the 
upper  air-passages  remain  unaffected.  Sudden  transition  from  heat  to 
oold  does  not  change  the  residt.  In  winter  the  *'  pullers  "  of  a  rolling- 
roill  have  often  to  pass  ten  times  an  hour  from  the  immediate  neigh- 
borhood of  a  furnace  to  the  chill  dranghi  of  the  open  air ;  their  skio 
becomes  as  rough  as  an  armadillo's,  thiir  hair  becomes  grixxly  or  lead- 
colored  ;  but  no  catarrh.  Un  my  last  visit  to  Moiico,  I  asc<-nded  tbe 
peak  of  Orizaba  from  the  south  side,  and  reached  the  crater  bathed  in 
perspiration ;  and,  following  the  guide  across  to  the  northwest  slope, 
we  were  for  ten  minutes  exposed  to  an  Ice-storm  that  swept  the  sum- 
mit in  blnjrts  of  fitful  fury.  Two  of  my  compdnionn,  a  boy  of  sixteen 
and  an  old  army-surgeon,  were  not  used  to  mountain-climbing,  and 
could  liardly  walk  when  we  got  back  to  our  camp  in  the  foot-hills,  but 
our  lungs  were  none  the  worse  for  the  advenlure.  Dr.  Franklin,  who, 
like  Bacon  and  Goethe,  bad  the  gift  of  antictpative  intuitions,  seems 
to  have  suspected  tbe  mistake  of  the  cold-air  fallacy.  "  I  shall  not 
attempt  to  explain,"  says  he,  "  why  damp  eloilies  occasion  colds,  rniher 
than  wet  ones,  because  1  doubt  the  fact ;  I  believo  that  neither  tbe 
one  nor  the  other  contributes  to  this  effect,  and  that  tbe  causes  of  colds 
are  totallv  independent  of  wet  and  ex'en  of  cold  "  ("  Miscellaneous 
Works,"  p.  21«). 

"  I  have,  upon  tbe  approach  of  cV^fcr  weather,  removed  my  tindeN 
garments,"  says  Dr.  Page,  "  and  liare  then  attended  lo  my  OBt-do^^ 
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*^^nn^  minuA  the  ovcrooat  kabitoally  vorn ;  I  have  slept  In  whI 
in  K  «an«nt  blowing  directly  about  mj  he«d  and  sbouidera ;  ii|Mi 
goiog  to  bed,  I  baTe  sst  in  «  Ktroog  current,  aUirchj  nudt,  fim 
quarter  of  an  hour,  on  a  vi-ry  cold,  damp  nigbl,  in  the  full  of  thu  jnr. 
TliCHC  and  niinitor  oxjMirimbntn  I  have  made  rejteatedly,  and  liaTP  urtn 
.  Im.'OD  able  to  catch  cold.  I  became  cold,  sometimes  quitu  cold,  ud 
Kbcoamc  warm  again,  that  ia  all "  (*'  Natural  Cure,"  p.  40). 

'Ilicre  are  nian^  waya,  less  often  sought  than  found,  for  "  be«ooiii| 
quite  cold,  and  warm  again,"  but  an  pxpcrimonlcr,  trying  to  coolntl 
bcatairfa  in  that  way,  would  soon  gire  it  up  as  a  futile  enterprilt; 
kft«r  two  or  tlircc  attein]>la  be  would  find  the  attainment  of  hiii  pn^ 
pOM  more  hopL-lex-H  than  Iwfore  ;  be  would  find  that,  in«t«ad  of  i^lI)■i^ 
b  jng,  he  bad  improved  the  fuDctional  vigor  of  bia  breathing -appatalia 
rCold  is  a  tonic  that  invigorat«s  the  rvspiratorj*  organs  wbeu  all  oltxf 
stimulants  fail,  and,  comhtnod  with  arm-cxcrcisB  and  certain  dieU<u 
alt«rutiTO)>,  fresh,  cold  air  t»  tlic  best  rvmodjr  for  all  the  disordaitf 
the  Iniiga  and  uppvr  air-|taHHagC!t.  Ah  noon  a*  upjirvinion  of  the  eluili 
obBtractioQ  of  the  nasal  ducts,  and  unusual  laaaiiude  indicate  thai  a 
*'  cold  has  been  taken  " — ^in  other  words,  that  an  aii^poison  has  faslMtd 
upon  the  bronchi — its  influcnc«  should  at  once  be  counteracted  by  tbt 
purest  and  ooMcst  air  availabii!,  and  the  patient  should  not  Stop  to 
weigh  the  oosta  of  a  day's  furlough  against  the  danger  of  a  duMit 
€«tarrb.  In  case  imperative  duties  should  interfere,  the  enemy  inna 
be  mot  after  dark,  by  devoting  the  first  half  of  the  night  to  an  out- 
duor  campaign,  and  tliv  second  half  to  an  encampment  before  a  widr 
Kopen  window.  If  the  fight  is  to  bo  short  and  decisive,  the  resoiani 
~of  the  adversary  most  be  diminished  by  a  strict  fast.  Dcnutritio^ 
or  the  temporary  abstinence  from  food,  is  the  most  efiTectiTc.  and  it 
the  same  ttnio  the  safest,  method  for  eliminating  the  morlnd  eltntnM 
of  llic  system  ;  and  there  is  little  doubt  that  the  proximate  caota 
a  catarrh  oonsista  in  the  action  of  some  microscopio  parasite  that 
uelops  ila  germs  while  the  resistivo  |iower  of  the  rupiratory  oi 
pu  diminiabed  by  the  inflnenoe  of  impure  air.  Cold  air  arrosts 
development  by  direct  paralysis.  Toward  the  end  of  the  year  a  damp, 
sultry  day — the  catarrh -woat  her  jKir  exctiii^nce — is  sometimes  followed 
by  a  sudden  frost,  and  at  soch  times  I  have  often  found  tJial  a  lii 
houra'  itihalatioti  of  pure,  cold  night>air  will  free  the  olnctmctcd  ur- 
passages  so  effectually  that  on  the  following  morning  hardly  a  *ligbt 
liuskinoBS  of  the  voice  suggests  the  narrowness  of  the  escape  from  a 
two  weeks'  rcjpiratory  misery.  But,  aided  by  exercise,  ont-door  air 
of  any  temperature  will  aooomplish  the  same  effect.  In  two  days » 
resolute  pedestrian  can  tealk  awatf  from  a  summer  catJirrfa  of  thai 
malignant  type  that  is  apt  to  defy  half-open  windows.  But  tbc  ppedfic 
of  the  movement-core  is  ann-«wrewe— dumb-bell  swinging,  grapple 
swing  practice,  and  wood-chopping.  On  a  cotd  morning  (fur,  after  all, 
there  are  t«u  winter  catarrhs  to  one  in  summer),  a  woodshed  ma/btjii 
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Beems  to  reaeb  the  seat  of  the  disease  by  an  air-lini\  Aa  tb«  obeM 
begins  to  boave  under  tho  atitnnluH  of  tho  cxorcioci,  rcspirstion  becomes 
ttwi  as  it  becomes  dc«]>i'r  and  fuller,  expectoration  ecwcs  to  be  pain- 
ful, and  ihe  macua  is  at  last  diacbarged  en  m<ua«,  as  if  ibe  syateni  bad 
only  waited  for  tbat  amonnt  of  encoaragemcnt  to  rid  itself  of  the 
incobos.  A  eatarrb  can  thos  be  broken  up  in  a  fitogU  day.  For  tbe 
next  baJf-vrock  tbe  diet  should  be  frugal  aod  cooling.  Fruit,  ligbt 
bread,  and  a  littlo  cold,  swert  milk,  is  tbe  best  eatarrb-dict.  A  fast- 
day,  thougb,  i«  still  better.  Fasting  eSecta  in  a  perfectly  safe  way 
wbat  tbe  old-sebool  practitioners  tried  to  accomplisb  by  bleeding ;  it 
redncea  the  semi-febrile  condition  which  accompiinics  erery  Bcvere 
0«^d.  There  is  no  doubt  that  by  exercise  alone  a  C4itiirrh  can  t^nuliially 
bo  "  worki-d  off."  But  in-doors  it  is  apt  to  be  steep  np-hill  work,  wbile 
cold  tir — even  before  tbe  season  of  actual  frosta — acts  u]>on  pulmonary 
dbordefs  aa  it  does  upon  maUria)  ferera :  it  reduces  tbeni  to  a  lest 
malignant  type. 

A  combination  of  tbe  three  speciScs — exercise,  abstiDence,  and 
fresh  wr— will  cure  the  most  obstinate  cold  ;  only,  tbe  firrt  signs  of 
Improvement  should  not  encourage  the  convalnwent  to  brave  tbo  at- 
raoephere  of  a  lang-poison  den,  So-called  chronic  e»tiu-rlui  arv,  pnip> 
erly  speaking,  a  aaccesaion  of  bronchial  fevers.  The  popular  idea 
that  an  average  "  cold  "  lasts  about  nine  days,  has  some  foundation  in 
truth.  Like  other  fevers,  catarrhs  have  a  self-limited  period  of  de- 
velopment, but  the  recovery  from  the  (irtt  attnck  conKtitutot  no 
guarantee  agiUnst  an  in)nie<liBte  relapse ;  on  the  contrary,  the  fint 
seiiore  appears  to  prepare  tbe  way  for  its  mcoeBsors.  A  long  sojourn 
ia  an  absolutely  pure  atmosphere,  as  in  a  summer  camp  on  the  mount- 
ains, seems  for  a  while  to  make  the  langs  catarrh-proof,  by  increasing 
the  vigor  of  their  resisting  ability,  and  the  returned  tourist  may  fittd 
to  his  surpriM  that  the  air  of  his  family  den  cun  now  be  breathed 
witbont  tbe  wonted  conycquenceA.  But  the  addition  of  a  stove  or  a 
double  window  at  last  tunis  the  scales  against  Nature,  and  tbe  fltsU 
malignant  cold  reproduced  the  sensitiveness  of  tbe  respiratory  organs.  1 

After  recovery  from  a  chronic  catarrh  tbe  danger  of  contagion 
should  therefore  bo  CftrefuUy  avoided.  In  many  of  our  Northern  cities 
ill-ventilaled  reading-rooms  arc  veritable  hot-beds  of  lung-poinon,  as 
crowded  conrl-rooms  in  the  villages,  and  taverns  and  <]iiilting-as.'<em- 
bliea  in  the  backwoods.  Meeting-houses,  with  their  large  windows 
and  Boiall,  raroly-used  stoves,  are  leas  dangerous ;  but  nufly  school* 
rooRi»  are  an  prolific  of  colds  as  swamps  of  mosquitoes,  and  often 
counteract  all  sniiitary  precautions  of  the  domestic  arrangements. 
Stuffed  rail  way  •ears,  too,  could  claim  a  premium  as  gnlloping-oon- 
nmption  factories ;  and  after  dark  the  retreat  to  an  over-hcatcd 
"  PoUman  sleeper  "  would  lianlly  iitcrcnM  the  chances  of  longevity  ; 
tbe  best  plan  for  long-dLitance  travelers  would,  on  tbe  whole,  be  to 
secure  a  rear  seat,  where  open  windows  are  less  apt  to  awaken  the 
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groaim  of  ftir-fcaring  f«llov-|MiaBengcn,  and  riok  cindon  toA  BaM 
rather  than  the  miasma  of  the  galloping  nuui-pen.  ■ 

It  would  be  a.  mistake  to  suppose  that  "  colds  "  can  be  propagMM 
only  hy  dtrc«t  tnuMmiMioD  or  the  breatfaisg  of  recently  vitiated  n^ 
Catarrh-genus,  floating  m  the  atiDoapbojv  of  ut  ill-vcntiiated  bedroQit, 
may  prciterve  tbmr  vitality  for  weeks  after  the  faoiue  has  l>een  Uua- 
doned  ;  and  the  next  reutcr  of  snch  a  place  should  not  move  ia  tOI 
wide-open  windows  and  doors  aud  a  thoroBRh  draogbt  of  s«r«rml  dap 
has  removed  every  trace  of  a  "  musly  "  smell. 

If  a  bronchial  catarrh  i>  accompnoiod  by  a  penisteot  etmgh,  it  in- 
dicates that  the  affection  n  dvcp-*vnU.-d,  and  tlinl  tt  bait  probably  fpnad 
to  the  upper  IoIh-k  of  tlie  lungs.  Arm-exercisu  and  u  mild,  Kacchinu 
diL-t  geiii-nlly  sufHce  to  loosen  the  phlegm  and  thereby  rumove  li* 
proximate  canse  of  the  eviL  But,  if  those  remedies  fail,  there  it  i 
presumption  that  the  chronic  character  of  the  affection  u  dno  la* 
pormaDent  external  cause  of  irritation,  which  ran  Ik-  removed  oslj  I7 
a  change  of  air.  In  such  oases  cough -Hirups  mendy  palliate  the  «nL 
Hedicinea,  coouter-irritants,  and  fasting  are  in  vain,  if  the  Imp  «f 
the  patient  are  constantly  impregnated  with  new  morbific  germs ;  eno 
exercise  cnn  do  little  more  tli;>ii  all^^viate  the  distress  of  the  lyn^ 
toms ;  a  radical  cure  in  imposRible  aa  long  as  every  night  nsdcct 
the  woric  of  the  preceding  day.  In  a  home  of  prejudicns  the  patieni 
should  at  once  change  his  bedroom  and  take  care  to  prafit  by  lb 
change. 

A  neglected  catarrh  may  re«ult  in  an  atlaek  of  piturUjf.  tsA 
lung  is  inclosed  in  a  sack-like  serous  membrane,  which  connect*  villi 
a  similar  membrane  lining  the  inner  surface  of  the  chest.  Thisdaslib 
integument,  known  aa  the  pieura,  or  the  visceral  and  parietal  iMja  uf 
the  pleural  membrane,  communicates  both  with  the  longs  and  vilk 
the  upper  air-passages,  and  is  more  or  less  affected  by  every  mcrUi 
condition  of  the  respiratory  organs.  Pkttriatf,  or  the  congestioD  of 
tliu  pleural  membrane,  isgeDCially  an  inflammatory  complication  u{  > 
ehrouii^  catarrh.  The  original  affection  may  have  apparently  snlisidtd 
Counter.irritants,  alcoholic  tonics,  etc,  have  subdued  the  cough  ;  viib 
the  exception  of  an  occaston-il  uueasiness  about  the  cbost,  the  eandi- 
tiun  of  the  ]>atient  aeoraa  greatly  improved ;  only  an  abtronnally  rapiJ 
pulse  justifies  a  Kus[»oion  that  the  smothered  fire  bss  not  been  wboUj 
extinguiiihed.  A  change  of  residence  or  plenty  of  out-door  eicreii* 
may  perhaps  ratify  the  sham-Kiuro.  A  normal  pulse  vroald  give  asnl^ 
anco  that  tbe  masked  fcvor  has  really  sabsided.  But  under  less  itnc- 
able  circumstascai  an  oppresuve  beat  and  a  strange  ftvling  of  »- 
easiness  will  some  day  announce  tbe  approaching  crisis  of  the  bus> 
disorder.  Chills  follow  at  shorter  and  shorter  intervals,  and  at  Ix^ 
a  pricking  pang  in  the  region  of  tJio  upper  ribs  reveals  the  seat  of  1^ 
affection.  Breathing  soou  becomes  so  painful  that  tbe  patient  &i>h 
no  rest  in  a  horisouial  position,  but  has  to  ait  up  in  his  bed, : 
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feel  sotcIj-  u-m]>u»l  to  relieve  his  distreu  hj  invoking  the  Bid  of  tbe 
drng'gods.  For  believcn  in  tlra  rcmvdtat  nwourMMt  of  Mature,  pleuriHy 
Ih,  indeed^  a,  cractal  test  of  fititli,  unJ  Dr.  Inaao  JeDiungs'a  obaerv^ous 
on  fais  expericniiv  darin};  mi  acute  attack  of  lite  disease  deaenre  to 
be  fniiaod  tn  every  hygienic  Baoitarium. 

"  For  twelve  hoars,"  sairs  he,  "  breathing  um  at  best  l4iborioas 
*nd  painful,  confining  mo  to  nuu-ly  »□  en>ct  position  in  bed  ;  but  tlu: 
distress  oocaeioncd  by  cITorts  at  oougliing  waa  indescribable.  ll>e 
confidence  of  my  wife  in  the  '  let-alone '  treatment,  which  had  beeo 
ttnngtiiening  for  years,  and  had  carried  her  unflinohingly  through  « 
nnmber  of  seriona  iudispo»itions,  on  this  o«ca«ion  foltorvd ;  and  hIio 
b^ged  me  to  let  her  Bend  for  a  phyHiciuQ  to  bleed  me  or  do  ttometbing 
to  give  at  least  temporary  relief ;  '  for,'  Kiid  *hc,  'yoo  can  not  livo 
80.*  In  my  own  mind  thcro  vraa  not  the  lea^t  vestige  of  misgiving  re* 
speoting  tbe  conrsc  pursued. 

"  Is  view  of  the  ooovtitutional  defect  in  tbe  pnlmooary  department 
of  my  HyKtem,  and  the  nature  and  severity  of  the  syniptoma,  it  ap- 
peared to  me  very  doubtful  whether  the  powers  of  life  wonid  hold 
oat  and  be  able  to  accomplish  what  tliey  had  undertaken  and  put  roe 
agaun  upon  my  feet.  But  I  fctt  perfectly  sati^lied  that  whatever 
could  be  done  to  good  purpo«o  would  be  done,  by  'due  courvo  of  law.' 
My  mind,  therefore^  wa«  perfectly  at  ea«e  in  trusting  Nature's  work 
in  Nature's  handi).  Tlien  was  no  danger  in  tliu  symptoms,  let  them 
run  a*  high  an  they  would.  They  eonstitnled  no  part  of  tbo  real  dif. 
ficulty,  bat  grew  out  of  it.  The  general  movement  wliidi  made  them 
ueceasary  was  aiming  directly  at  the  removal  of  that  ditliculty.  In- 
stead, therefore,  of  being  troubled  with  the  idea  that  I  could  Dot  live 
with  snob  symploinR,  my  conviction  was  very  strong  that  I  could  live 
better  with  them  than  without  them. 

"  In  tbe  morning,  ten  or  twelve  hours  from  tbo  beginning  of  the 
cold  chill,  there  was  some  mitigation  of  xulToring,  which  continued 
till  afternoon,  when  there  was  a  slight  exacerbation  of  symptoms ; 
but  tbo  heavicit  piart  of  the  work  was  accomplijilied  within  the  Brst 
twenty-four  hours.  From  tliat  time  tfaere  was  a  gradual  dvolen»ion  of 
painful  Hymptonia,  till  the  fifth  day,  when  debility  and  expectoration 
ooiutituted  the  bulk  of  the  disease. 

"  Full  bleeding  at  the  commencement  of  the  disease,  followed  by 

other  'break-up'  meana  osuatly  employed  in  such  affections,  would 

liave  given  me  immediate  relief,  and,  by  continuing  to  ply  active  means 

as  the  work  was  urged  on  (for  there  would  have  been  no  stopping  of 

^Jt,  ihort  of  stopping  the  action  of  the  heart),  the  strongest,  most  dis- 

^■rcsMRg,  and  critical  part  of  tlic  disease  might  have  been  pushed  for- 

^^Bard  to  tbe  fifth  day  ;  and  I  might  even  tlicn  poasiblv  have  recovered. 

Kut,  granting  that  my  life  would  have  b.ti-n  Kjian^d,  I  suffered  mnch 

less  on  the  whole  under  tbe  '  let  alone '  treatment  than  I  should  have 

«  under  a  {Mtrturbating  one,  besides  having  the  curative  process  con- 


> 


^oooi 


636 


THE  POPULAR  SCISXCS  MON^TSLr. 


doctcd  vitk  more  regalarity,  m^e  shorter,  and  douu  up  more  dtuw 
ally"  ("Medical  B«fonn,"  p,  813).  | 

After  t]ic  paroxysm  of  the  duwasc  bu  snlMidc^d,  the  pcctonl  (na 
can  be  aUeyiated  by  the  free  use  of  cold  u-»tvr  and  etrict  ab«uoea 
from  ndid  food.  Aroid  over-warm  bcdclotliing.  Br  h  load  uf  «uJ 
ooTers  alone  a  common  catarrh  can  be  aggraraU^d  into  a  hot  fmJ 
till  tho  blanket-smothered  patient  is  avakened  by  the  throbbing  of  fl 
galloping  ptitKr.  Exi'TdiKu  woold  promot«  the  discharge  of  lh»  ■■ 
cumulated  M>nim,  but,  while  llic  patient  is  too  sore  to  turn  ororinUl 
bed,  gymuastics  are  out  of  the  quMtion,  and  thetr  effect  moat  btifr 
comptishcd  by  "  paMive  exercifie,"  manipniatioa  of  the  thmrax,  snl  • 
swinging  motion  in  a  hammock  or  a  rocking  eaay-chnir.  With  tb 
aid  of  frctfh  atr  and  abatiiien<-o  the  n'modim  of  the  morein«U-«ait 
might  be'  entirely  diq>enMd  with,  if  the  accumnlation  of  poruloa 
matter  were  tho  only  risk,  but  in  acute  pl«>orii<y  there  ia  a  gnafe* 
danger  from  another  cause,  namely,  that  tlie  inflamed  enrfaceof  ife 
THceral  pleura  bas  a  tendency  to  adhere  to  the  lining  of  the  ikm 
and  thus  ohlitcTnte  the  pleural  cavity.  The  consequencea  of  that  n- 
unit  would  \y>  a  pennanont  cmbnrraNtment  of  breathing,  or  erm  ibi 
total  pamlvMii  of  the  affected  lung.  Piuaire  cxcrciae  and  fritflei 
(rubbing  tJic  \<aA  affected  partd  of  tJie  chetit  with  a  bathin^-bnub) 
will,  however,  not  fail  to  obviate  that  danger.  As  «oon  as  KaUn 
finds  relief  in  a  oopions  expectoration,  the  orisU  of  the  dismi  ii 
weathered,  and  further  precautions  may  be  limited  to  rest  and  atparN 
but  emulsive  diet— a  mixlirum  of  sweet  cream,  with  oatmeal-gniid 
and  fltewod  raiiiinis.  That  plcnrisy  was  formerly  ooosidered  a  laai 
&tal  disease  can  be  more  than  sufficiently  explained  by  the  fatal 
measures  of  treatment  which  were  then  in  sa^^  Dr.  Badito^ 
"  Family  Medical  Library,"  not  more  than  thirty  years  ago  about  lb* 
moat  popular  pathological  compcnd.  contains  the  following  diruel'^nus; 
"  In  the  beginning  of  a  pleurisy  the  only  efficient  coarse  is  to  mab 
the  patient  stand  up  on  the  fl(i«r,  while  hlood  is  drawn  from  a  large 
orifice  xmlU  hefainU  or  it  about  falling.  ...  If,  after  the  first  l>l«d- 
ing,  the  pain,  with  the  other  violent  symptoms,  shonld  still  continiuh 
it  will  b«  necessary  to  take  eight  or  nine  onncca  more.  If  the  iytn|K 
toms  do  not  then  abate,  and  the  blood  thowa  a  strong  bnffy-cost,  a 
third  or  eveji  a  fourth  Ueedinff  may  he  requisite.  .  .  .  Topical  bleedlBf 
has  also  a  good  effect  in  this  disease.  It  may  be  perfonuetl  by  apply- 
ing a  number  of  loochn  to  the  pana  affected,  or  by  cupping,  which  ii 
hoth  a  marv-  certain  and  expeditious  method  than  tbe  other. . . .  Then, 
take :  ^hition  of  acetated  ammonia,  tlircc  drachms ;  mint-water,  dm 
ounce;  tincture  of  opium,  twenty-five  drop«;  eirep  of  tolu,  t*o 
drachma ;  antimonial  wine,  thirty  drop*.  Nothing  I«  so  ODCti^  to 
give  speedy  and  permanent  relief  as  a  combination  of  ipeeae,  calotail< 
and  opium.''  And  in  that  form  of  the  disease  known  as  "hiUc'MJ 
pleurisy,"  "  emetics  and  mercurial  cathartics  are  of  the  utmoat  mJ 
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irtance.  . .  .  PnrgtttiTO)  iihould  Iw  fiontina«d  tbroiigli  tlio  vbolo  eooise 
of  tliu  (iifieas«  ; . .  .  a  blister  should  be  applied  of  auffctent  size  to  em- 
bract  the  teAoh  breaet"/  ("  Family  Medical  Library,"  pagea  174,  183). 
Croap  ii  an  obtitruction  of  the  nppcr  air-tubes,  induced  by  Cbe 
letbargio  iDflnflocs  of  overfeeding  And  WArm,  impuro  air.  How  «a 
overlo«ded  stomach  rcoctd  on  tliO  fun<-[iona  of  the  rc:tpiratory  organs, 
niay  adalts  have  an  op)>ortunity  to  experience  iu  the  Htmngling  »cn- 
sations  of  a  "  nightmare,"  tbougb  tbo  respiratory  stimuluK  of  tbo  cool 
niglit-air  gcnunlly  belpa  to  overcome  auch  affections,  especially  if  the 
•nffcrer  can  eaae  fata  lungs  by  a  oontraociou  of  bis  arma  or  by  turning 
iver  on  his  side.  lint  infanta  are  not  only  more  grossly  overfed  than 
;be  mo«t  gluttonous  a<lults,  while  the  phlegm -producing  quality  of 
tbttir  food  increOMs  the  danger  of  r<.-9>]>iriitary  obstnictions,  but  that 
iigcr  is  Rtill  aggravated  by  foeding  tbt-ir  lungH  on  the  sickening  air 
an  overheated  and  Ill-ventilated  bedroom,  and  alii)  further  uggra- 
ed  by  swaddling  and  bandaging  them  in  a  way  to  prevent  every 
lOtton  that  might  help  to  ease  their  distress.  Spasmodic  crotqt  gou- 
ly  occurs  after  lh«  establishment  of  a  plethoric  diathous— aft«r 
:bt«nt  overfeeding  bos  tnmed  a  baby  into  a  ma«ii  of  fat  and  fretful 
klineM.  Some  nigbt,  usually  after  a  heavy  surfeit,  the  child  is 
awakened  by  a  feeling  of  suffocation  and  gasps  for  breath  till  tbe  ob- 
etntction  is  removed  by  a  violent  fit  of  coughing.  *'  Croup-sirup  " 
(treacle  and  laudaniini)  subdues  tbe  symptoms  by  Icthargizing  the  ir- 
ritability—for  a  little  while,  for  soon  a  second  and  more  violent  fit 
bajt  to  complete  the  work  of  the  fir^t  paroxysm  by  expeJIing  tho  accu- 
mulated phlegm. 

Bat  a  far  more  dflQgerotlfl  form  of  tho  disease  is  developed  when 
llw  predis{>o«ing  cssaes  are  aggravated    by  an  intlammation  of    the 
larynx.      Inflammatory  croup,  or  exudative  laryngitid,*  does  not  oc- 
cur unaware)!,  but  is  preceded  by  a  very  perulinr  cough,  a  hoarwe, 
cough-like  bark,  miRglml  with  strange  wheezing  and  inetallie  aounda. 
The  windpipe  is  congested,  and  in  that  note  of  warning  appeals  for  re- 
^Jiof  from  impure  air  and  deliverance  from  the  influence  of  a  crapulent 
^■kt.    Nine  times  out  of  ton  tbe  effect  of  it«  appeal  is  a  do*c  of  nar- 
^Hotifi  ooDgh'medicine^  more  tight ly-otosed  windows  and  a  hotter  stove. 
^Ptlie  process  of  surfeit  in  the  mean  while  continues ;  the  windpipe,  al- 
ready abnormally  contracted  by  its  inflamed  condition,  becomes  less 
and  lees  able  to  resist  the  obstructing  influence  of  the  aceumuUt«d 
phlegm  ;  at  night,  when  the  exclusion  of  every  breath  of  fresh  air  f  has 

^H    •  CdW  »Uo  "  Inie  croiip,"  or  "  pwudo-menihranoiih  luryniiHi*,"  "  plamic  lirrnglds." 

^^F    t  **!  Utclj  mitoadtd  la  iufanta  wfaom  I  (uiind  mitfflpl  iiji  urvr  hrnil  inil  ran  in  miui^ 

^■bUi  «if  danwl,  ibouj^h  II  wm  Ib  (tw  inidillo  of  Jiiim.     I  bniQiid  tor  h  lltllo  froo  air  to  iho 

^^Niar  (t««liirn ;  but,  Uiough  this  indulgenn  wu  ^i*iitrd  itiirinf;  m;  Mht,  1  tound  U  at- 

«sj*  «a  my  relara  Is  the  Mine  dtuation.     Dcslli,  a*  miKht  h>io  bran  cipcctcd,  toon 

ItMi  iht  iafaiK  tram  >U  iU  mliwriM:  bat  it  <iiu>  noi  In  kit  pnvcr  to  free  ihc  iiim<l«  of 

Iti  |«nsiu  fraw  tboia  prcjiuliot*  wlikrh  pr«T«d  fatal  la  tliclr  clilld  "  (Dr.  G.  0.  Kor- 

•Dod,  "  HsMfiimcnt  of  dilldrtB,"  p.  619). 
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still  fnrthflr  Tedncecl  tlic  fanctloDft)  energy  of  the  rcspiraUiry  orguu,  1 
rUcid  maltor  riflc«  in  bubble*,  and  one  of  tbeae  bnbblca,  like  a  lau- 
viou.i  mciubrane,  cIofl«s  the  tube  of  th«  larynx.      Suffocation  reeam 
uid,  ill  Ibe  eosaing  struggle  for  life,  Nature  has  a  T«ry  xlim  cfaaDoe  ta 
prevail.    In  our  Kortlipm  States  sXaa^  liv«  or  six  tboQsand  peri^  tltn 
every  year — killed  by  domt-rtic  contrivancoa  as  snnily  as  (li«  pmcnin 
of  Snnijab  Dowlah  wcrt^  kille^l  hy  tbo  aixifaitoctural   arrangvmaiti 
of  the  Black  Hole,     tf  ibo  pbpician  i«  only  i^alKs)  in  the  last 
of  the  d^iqttium.  inflammalory  croap  constJIuteti  one  of  those 
ttonal  cases  where  artificial  causes  of  disoaee  have  to  bo  met  by  art^ 
ficial  nancdiea.     The  far-gone  exbanstion  of  the  patient,  a  thin,  film- 
ing palse,  would    indicate  that  tracheotomy,  or   the  openiug  of  tiw 
windpipe,  offers  the  only  hop«  of  salration.     A  violent,  saSocatio^ 
and  spasmodic  cough  would  indicate  that  the  cxpul«ire  efforts  of  Ni- 
lane  require  tlio  aid  of  a  swift  emetic — tartar  or  ipe<!acuanba. 

But,  if  thu  laymptomM  of  danger  are  heeded  in  time,  cma|>  i*  ei  ea- 
rable  as  a  couunon  catarrh.  Aa  soon  as  the  ohanMMenstic  cough  b«> 
trays  the  condition  of  the  windpipe,  the  patient — infant  o»  adnJl— 
shonld  be  reduced  to  two  medUs,  the  last  onu  not  later  than  four  bom 
before  annsot  FIc«h-food,  grcuy  madn-dishos,  narcotic  drniki,  a 
well  aa  all  kinds  of  alcoholic  Ktimulanta,  should  be  stnctl^r  avtnded. 
Before  night  the  Atd  should  lie  removal  to  a  eool  and  care/kBy  emfi- 
^ed  room.  Families  who  have  no  alteniative  should  not  ht^tate  u 
open  OTcry  window  for  at  least  fifteen  minutes,  and  in  the  mean  whil* 
compromise  with  their  prejudices  by  carrying  tlio  child  to  the  acil 
neighbora,  rattier  than  bring  it  buck  before  the  air  of  tfao  bodroom  hn 
been  ihoronghly  purified.  A  draught  of  very  cold  air  might  pMoUy 
excito  a  cough  that  woold  precipitate  the  crisis  of  the  disease 
by  no  means  Insen  tho  clianccs  of  a  lucky  issne.  Bat  more  pi 
fTesh  air,  wfaethrx  cold  or  cool,  wonid  ho  re<c»forco  the  remedial 
sooroes  of  Nature  that  the  inflammation  would  suboido  in  the  ooum 
of  a  few  days. 

If  in  spite  of  such  precautions  a  strangling-Gt  sboold  oocar  it 
night,  tlie  child  ahoald  bo  immediately  rautd  to  a  ha^-upright  pott 
tioti,  by  making  the  weight  of  the  body  rest  on  the  knr^>«,  with  lh« 
head  slightly  iuclined  (face  downward),  titc  elbows  back,  and  the  handi 
resting  against  the  hips — the  position  which  a  person  would  instoicl- 
ively  asHnmo  in  the  endeavor  to  aid  an  expulsive  cffcnt  of  the  hu^ 
Between  the  paroxysms  etMC  the  chest  by  a  quifJt  /onoard-^utd-bQet- 
ward  nn>tMin<rHlo/l/t«  arms,  and  hf  jwtittot /rir-thn  tci'f A  a  vcf  VmA, 
apptiid  to  the  neek  and  the  upper  ribt.  Under  the  inflncacr  of  tlicw 
etimnlanta,  combined  with  tJta  invigorating  tendency  of  fresh  air,  th* 
organism  will  employ  all  its  resoorces  to  the  best  advantage  and  sm* 
relievo  itself  by  a  sort  of  retching  congh.  If  the  difficulty  has  not 
been  aggTavat«<I  by  the  use  of  "  cronp-simp,"  the  patient  will  mt  s> 
ease  for  the  remaining  hoars  of  the  night     A  week  may  gg  by  vith> 
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at  a  rccurrenco  of  Um)  mffocntiiig  fit  ;  but  onljr  tli«  tnlMidciicc  of 
tho  iDfltunmUion  —  iudJcaUHl  hy  tlio  dimiiiialied  hoarsenen  of  Ifafi 
oongli — give*  a  gosrsntee  that  the  danger  is  past. 

t 

^FlTIE  tiUimitc  element  by  tnpanti  of  wbich  thoM  ploCMMl  tbat  eon> 

^L  trtitutu  U113  mind  are  carried  on,  is  the  nuoroecoptc  0^  of  the 
gray  matter  of  the  brain.  These  gray  Dcrvo-oeUa,  with  tbe  delimto 
tiasae  in  which  ihcy  arc  imbcfldcd,  fomi  a  layer,  from  one  Kiztli  to  one 
twelfth  of  an  inch  in  Ibickiicsti,  on  tlie  ourfaee  of  the  brain.  Thiit  area 
wonl<l  bo  small,  were  it  not  dinposed  in  folds  or  cotiToIntiona  wht^ 
greatly  inoreMC  ita  exlenl.  It  is  upon  the  number  and  quality  of  these 
nervc-eelb,  and  Ibe  systematic  exercise  of  their  function,  rather  than 
upon  mere  size  or  weight  of  brain,  that  the  mental  capacity  of  the 
indiridual  depends. 

Tho  activity  of  the  nerrc-cclls  of  the  brain,  in  other  words,  de- 
pcodti  partly  u)>on  (tieir  inherent  vitality  or  vigor  of  oonatitution,  and 
partly  upon  the  quantity  and  <]uality  of  their  blood-supply.  They 
may  be  stimulated  into  unwonted  activity  by  an  effort  of  tbo  will  or 
ibe  spur  of  excited  consciouaness  ;  but  even  in  those  oaifcs,  ahouM  tho 

I  atrain  last  any  length  of  time,  the  hlood-Kupply  ia  quickly  and  largely 

^Bcreaccd, 

^1  Slceptica  may  gatiI,  hut  tbe  solid  fact  remains  tbat  Btreagth  of 
intellect,  like  that  of  muscle,  is  frequently  inherited.  Capacities  differ 
from  tbe  beginning.  For  this  reason,  children  can  not  bo  expected  to 
makt?  equal  progrcw  under  any  system  of  teaching,  any  more  than 
faorscN  upon  a  raco-couniti.  Bnt,  by  pcmHtcnt  and  judicioun  training, 
tbe  strength,  speed,  and  endaranco  of  all  ntay  be  increased  through  a 
steady  and  gradual  development. 

In  order  that  the  teacher   may  nliUze  bin  efforts  to  the  beat  adran- 

«re,  lie  should  nndcntand  tbe  lawR  of  tho  mind's  derelopmcnt,  and 
I  influences  that  modify  and  regulate  its  activity.     Mental  philoso- 
y  deala  with  the  former — to  explain  some  of  tho  latter  is  tbe  object 
of  this  paper. 

Ihe  brain -substance  may  be  touched,  and  oven  cut,  with  Kttle  or 
no  ooDBciousncss  of  »en»ition ;  yet  the  gray  nerve-matter  is  very  deli- 
cate in  construction,  and  exquisitely  sensitive  to  changes  in  its  blood- 
supply.  Like  other  organ;",  it  is  exhausted  by  continued  activity,  and 
need*  re-it  in  order  to  recuperate  ili  vitality.  All  tissue^  -vear  more  or 
less  by  work  ;  that  is,  molccnles  of  their  ccll-subiiUn^  Jie  and  become 
foieign  matter,  wbicb  most  bo  cast  off  and  rep*'        by  new  material. 
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This  new  oiBUrial  is  absorbed  by  iho  ^\\%  from  the  blood,  ihwiji 
tba  thin  valb  of  the  minute  blood •vvsHda  in  thvir  vicinity.  Itm^.-L 
thi-  walla  of  the  Bamtt  VMwla  Ihe  nat^ff  matti^n  [>»««  in  the  ofipo&M 
direction  into  tlio  oirculatton  and  era  washed  aH-ny  by  it«  csmtn 
niiilo  tho  tione  is  hard  «t  work,  the  proceaB  of  dialntcgrattop  it  n 
,  nuzimum,  uid  that  of  repair  at  thv  opposite  extreme — oodm^wu^ 
'ibe  WMtc  is  produced  more  rapidly  thuo  it  cad  be  carried  away,ul 
Kccumulalos.  As  asbcs  in  »  stove  interfnro  with  oombuation,  it  in- 
pcdea  the  current  of  thought,  and  lewens  it*  intensity.  Bnt,  dnriif 
repose,  tho  o|>i>o>iit«  eonditiona  obtain— repair  ia  at  its  maximBiB,  W 
I  VbsCO  almoHt  or  entirely  su^ipeuded.  The  blood  baa  been  b»y  iB 
sight  ridding  it&clf  and  the  tissues  of  all  impurities,  and  »  ri^ 
efaarged  with  oxygen.  Tho  bmin,  and  ooDHeqnently  the  mind,  it  ink 
and  vigorona  after  tba  night's  rr]>o>c ;  tho  damages  have  been  il 
repaired,  and  the  dUrii  cleared  away.  It  in  a  mattor  ereo  of  c«iaiM 
obKTtation  tliat  at  no  other  time  is  the  mind  so  sharp,  clear,  vA 
Ktrong,  as  lu  the  morning. 

Concrete  ideas  tnx  the  mind  but  lightly.  The  more  absUnet  idnt 
beeome,  the  more  difficult  is  their  comprebennon,  and  the  giesterib 
nervous  Etraiu  involved  in  llieir  contemplation.  For  this  reason,  tkl 
abstrasn  studies  sboold  be  taken  up  during  the  forenoon  Bessioa,  ■>  tft« 
faculties  of  the  mind  are  then  in  the  most  favorable  condition  10 gnp 
[>le  with  their  difficulties. 

Of  alt  school-studies,  mathematics  requires  the  strongest  jfrasp  of 
mind,  and  the  elosest  exercise  of  tlio  reasoning  powers  and  the  judg- 
ment. In  abstmwness  and  difficulty  of  comprehension,  geonxttf, 
algi-br.i,  und  arithmetic,  rank  in  (he  order  enumerated.  Rhetcnfiis* 
eluding  granituar  and  composition,  comes  nexL  In  every  school  airi 
college,  therefore,  tbe«e  subjects  should  be  taken  op  daring  tbc  men- 
ing  BessioD. 

The  mind  learns  by  means  of  impressions  made  upon  the  |^f 
nerve-cells,  through  (lie  sensoip,  of  which  sight  is  the  meet  viriil  lad 
durable  in  its  effeela.  Hearing  rmnka  next,  but  it«  impmsioDS  an  ka 
vivid  and  more  fleeting.  Further,  they  are  recalled  to  the  bubot 
less  readily  and  distinctly.  \Ve  all  remember  what  we  mm  lont^  tbsD 
what  we  bear.  Ilcnce  the  most  reliance  should  be  placed  upon  tht 
eye  as  an  avenue  of  instruction,  and  Ibv  teacher  shonhl  make  nsc  of  it 
whenever  practicable.  Wlien  an  impression  is  made  upon  a  nervc-ccU, 
it  is  said  to  retain  it  "  in  potency  " — that  is,  it  is  rapablo  of  renenBg 
it  by  an  exercise  of  the  memory.  How,  the  cleamen  and  psnasnsMe 
of  a  mental  Impression  depend — (a)  apon  ita  vividness;  (()  npon 
the  frequency  of  its  repetition  ;  and  (e)  upon  the  inherent  vigcrof 
the  nerve-eell. 

To  obtain  vividness  of  imprcMion,  the  teacher's  Inngnage  f>1i«uU  b« 
clear  and  simple  ;  his  descriptions  of  prooeaaea  and  object*  •ksrpu<l 
vivid  ;  he  must  present  the  same  ideas  ngnin  nod  again,  in  order  10  fii 
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th^m  pcmumufltl;  hi  llic  memory.  The  iiifaeriMit  rigor  of  tbc  miiul 
c»n  be  streDgth«ued  by  sysCeniatie  exercise,  ju.it  aa  tbe  inuHclea  of  a 
bUcksjuith's  arm  become  etrong  ami  brawny  by  years  of  daily  toil  at 
the  olinkiDg  anvil. 

Tbrongfaout  animated  naturv,  11  )>(mo<l  of  r«|>o««  Hncconlg  one  of 
Activity,  botb  recurring  iu  regular  alternation.  Tbe  VL-gctublc  world 
grows  and  blo«>ms ;  itien,  for  a  seaaon,  all  tbe  vital  proceaeos  stand  «till. 
\\'ork  bring*  weorinesa,  which  rest  muft  dissipate.  So  is  it  with  the 
tissaea  of  tbo  body  ;  and  the  younger  and  more  delicately  orgsmzed 
tbey  are,  ihc'Mwner  does  toil  exhaust  them.  Itrain-matter  is  the  mo»t 
JQltcale  of  all  our  tissues,  and  ncnrly  ono  third  of  tbe  para  blood 
thrown  oat  by  tbo  heart  at  caih  (wiitraction  goes  Xa  Kiipjily  it.  A 
tiasue,  when  at  work,  liait  iU  blood -siipijly  largt-ly  iwreaMtd.  Wlicn 
the  mind  is  actively  {engaged  in  study,  the  circulation  in  the  braiu  ia 
full  and  iictive,  tbe  temperature  ia  raised,  even  the  face  ia  flushed ; 
and  the  more  difficult  the  study,  the  more  these  effects  are  intensiBed. 
After  a  time,  the  brain  becomes  so  engorged  with  blood  that  its  activ- 
ity ia  deftresfied  and  ilA  energies  begin  to  flag.  The  younger  a  pupil 
ia,  the  sooner  doM  his  raiitd  grow  tired.  Ttotwcen  tbo  ages  of  six  and 
seTOD.  the  leMona  should  not  exceed  Uia  minuter'  duratiim,  a«  young 
children  are  unable  to  keep  their  attention  flxc-J  uj>un  one  subject  for 
a  greater  length  of  time.  It  may  be  laid  down  aa  a  safe  rule,  that 
close  mental  application  for  au  hour  and  a  half  will  tire  out  the  ma- 
Jorilyof  pupils, and  leave  tlicm  unfit  and  indisposed  to  proceed  farther 
without  a  relaxation  of  at  leaxt  tcti  or  fifteen  minutes. 

Here  tbo  forcitoon  receas  ia  indiualcd~not,  an  some  imagine,  simply 
to  kill  time,  but  aa  a  posilive  physical  necemity,  not  for  the  pupil 
alone,  imt  aUo  for  tbe  teacher.  'Ilie  worry  and  mental  strain  of  gov- 
dtiiing  a  roomful  of  nerroos,  restless  children,  and  teaching  at  the 
same  time,  no  ono  can  fully  realize  without  actual  experience. 

now  should  rouc«s  be  «pent  by  the  pu))il  ?  To  reply  to  this,  bia 
phyiiical  condition  must  be  couaidcn?<1.  An  iIic  blood  is  containc<l  in 
»  w-nv»  of  closed  vessels,  it  is  evident  thai,  if  the  eirculation  he  in- 
creased in  one  portion,  it  is  correspondingly  diminUbed  in  another. 
When  the  brain  is  engorged,  »omo  other  portion  of  the  economy  must 
be  ondor-Kupplied.  Uy  a  wtKc  provision  of  Nature,  the  surplus  u 
drawn  from  the  tissue  that  Ih  least  active — in  this  cam,  from  tbc  mus- 
cular system.  Tbe  indication  is  to  relievo  tlic  conge«ted  brain,  and 
this  ia  best  met  by  muscular  exercise,  aa  a  tissue  in  action  has  its 
blood-sa|>ply  largely  incniased.  The  muscular  system  is  of  consider- 
able extent,  and  tbe  exercise  that  brings  tbo  most  muscle  into  action 
is  tbe  moat  beneficial. 

Tlitrtfore^  during  kmw,  nothing  can  take  the  plaae  qf  active  «x«r- 
cite  tN  l/ie  (^Mn  air. 

Cut  if  tbo  tempcraluro  is  very  low,  rcc«ss  had  better  be  taken  in- 
for  the  intense  cold  exhausts  tbo  vitality  by  drawing  largely 
nc  xxn.—4i 
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DpoD  the  hcnt-ttiipply.     By  coiistrin|ci'>9  Ibc  cutaneoun  vessel^  l| 
grKls  the  internal  (trgiinti  And  wcrakons  the  heart,  wLUo  it  rt-qnim 
lime  to  restore  tlH>  c^iuilihrium  uf  tbc  circalntiun.     Id  rainy 
the  reealt  U  etUl  more  dvtriiuenlaL     In  a  cliiunte  likr  oorii, 
to  nin  u  at  all  times  frftught  with  danger  to  bealtli,  aiii)  partiroMj*] 
wboo  one  HiU  Rlil)  in  wet  or  damp  parmenta  for  any  gr^m  Jcngdi 
ttmd.    Ko  recHB  out-doors,  od  a  bitt<irly  cold  or  rainy  day,  HbouM 
the   rule,  snd   gymoMtie   cxerciM'*,  cali»tlicnio«,  motion-KiDgt. 
should  t^e  \\A  place.     Every  gram  mar- iwltool  vlioiild  have  one 
fitted  up  as  a  pymnanum.     'I'here  is  a  certain  amunnt  of  nerr 
ibst  is  accustomed  to  find  outlet  in  the  niuBoK''ii,  uiid,  ir  nn 
pnwed,  it  will  often  bmtk  through  the  strictest  discipline  and 
^e  teacher  much  annoyance.     It  mast  not  be  forgotten  that  Dudo 
wtTO  not  orcatiKl  lo  1>c  kopt  Ntill  during  w.iking  hoiirn,  and,  when  \lfi^ 
at  ri'Mt  an  hour  ur  Into,  a  Hurplun  of  fnorgy  ai-('uniiilBlc«,  winch 
g«tjt  rid  of  legiliinalely.     It  ako  wrreii  another  pnrpoac  «< 
Of  all  sedatives  of  the  nervous  system,  mnscular  exercise  b  the 
efficient,  becatise  physiological.    It  quickens  the  circalation,  and  sttm- 
lates  the  heart  and  all  the  vegetative  functions. 

Aft«r  cxvrciw,  the  mutclcs — of  the  liand  and  forearm  particnbri; 
— are  subject  to  rhythmic,  aatomatio  wave*  of  conlnKtion ;  thit  k 
tbero  is  a  tremor  b«yond  the  power  of  the  will  to  conlmt.  80  ttal 
mittng  and  drawing,  which  require  great  steadiness  of  (be  hand  tai 
fingers,  should  never  be  taken  np  after  reccvc,  or  at  the  oonuncot*' 
inont  of  tho  afternoon  Mwaion.  Of  the  elementary  itudit*,  niMrtil 
arithmtrtio  involves  tho  cloaesl  application  of  the  highest  powm  u(  tk* 
mind— drawing  at  oneo  upon  memory,  reason,  and  judf^i-ni— and  Ikii 
may  be  taken  np  adyantogeooaly  from  half-past  eleven  to  twdn 
Breakfast  digestion  is  then  nearly  If  not  quite  completed,  and  ialoiM 
application  is  Icaal  detrimental  to  the  veg<!lative  HyutcTU. 

The  morning  meal  is  asaally  light  in  niateri.tl  and  amount ;  duos', 
partaken  of  soon  aflrr  noon  (except  in  the  largest  cilic«),  is  thr 
cipal  meal.  It  is  "  solid,"  in  a  physiological  not  less  than  in  a  pupnlH 
sense,  for  it  is  moat  generous  in  amount,  and  usnally  riob  in  uitnigni 
txed  mattera — flesh-meat,  pudding*,  egg«,  etc  After  its  ingesti 
digcMivc  orgiins  are  taxed  to  their  utmoxt  capacity,  and  soon 
loadMl  and  distended  with  blood.  The  digestive  system  la  quilo 
tensive,  and  is  richly  supplied  with  blood-vessels,  which  an*  imbedji 
in  rather  loose  tissue,  so  that  they  may  dilat«,  lo  aocommodaio 
sudden  inflnx  from  (ho  otillving  portions  of  tht!  body,  tofjethcr  "ill 
the  newly -absorbed  products  of  digciMiou.  The  hnun  is  thus  dcpti 
of  itafnll  supply  ;  and  if,  by  reason  of  severe  study,  it  drawa  npon  thi 
cireulation,  the  digestive  oi^tana  are  robbed  of  their  nmia,  and  i 
efllciency  interfered  with  sertotisly.  Inlcnite  application  at  this 
does  bam  in  another  way.  All  the  functions  of  the  bo,]y  arv 
nerroQS  control.     Tbe  dis««tivo  organs  are  mainly  inncrvatml 
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pRoamogaatricB — two  nerves  Kriunj;  from  the  lower  portion  of  the 
brain,  near  the  baae.  Xov,  the  tliialiiDg  portion  of  the  brain  being 
Ailuated  on  the  codtcx  surface,  di-vp  AiiJ  jxTjilrxing  iboiigbt  roba 
tbe  roots  of  tbe  |tii<;umog:i.fine  nerves  of  their  virculaiion,  and  in  this 
way  dcprvsMn  iheir  iuBuciicc.  Lacking  the  proper  nervoua  stimulus, 
the  <ligc«live  juiees  become  scanty  in  amount ;  perietalflB  is  enfeebled; 
the  liver — that  refinery  where  the  crude  products  of  digestion  are 
poiilied  and  elaborated — lo««3  tooci  nnd  allow*  the  peptone*  to  pam 
unchanged  into  the  genera]  circulation,  giving  rise  to  inuoh  dUcomfofl 
and  mental  dcprv»tion.  Thus  are  laid  the  foundations  of  dyspepsia, 
tliat  common  complaint  of  students  ;  and  in  the  higher  institutions  of 
leanuDg,  where  Uic  course  ia  difficult  and  protracted,  many,  after 
gradoatioa,  retam  home  invalids — often  only  to  dia. 

llie  products  of  digestion  aro  taken  up  by  two  different  ect8  of 
tqcmIs.  Tlie  fatty  mattcrf,  in  the  form  of  an  emulsion,  go  almoM 
directly  to  the  right  »idc  of  tlie  heart ;  while  the  others,  before  eitler> 
ing  the  general  circulation,  pass  through  the  liver.  A  portion  of  the 
refuse  is  excreted  here ;  the  rest,  remaining  in  solution  in  the  blood,  ia 
carried  to  other  organs  to  be  gradually  i-liiiiiuaifd.  So  that,  during 
digestion,  the  blood  is  not  only  charged  with  impurities  from  the  all- 
mentary  eana),  but  also  witJi  newly  or  imperfectly  formed  material. 

The  brain,  then,  l>cing  deprived  of  its  full  blood-supply,  and  th« 
ilood  lt*elf  being  impure  ati<i  impovcrisbed,  it  may  at  onoe  be  aeen 
that  the  mind  ia  not  very  active  after  dinner,  and  by  no  means  fitted 
at  serero  study,  ilenco  the  lighter  subject* — reading,  geography, 
',  writing,  drawing,  music — should  occupy  tli«  afternoon  sesuon, 
Wi  thcM  tttbjcctt  involve  chiefly  the  imitative  faculty  and  the  memory. 
Of  these,  reading  and  mu^c — the  lightest  of  all — should  precede  ;  dic- 
tation and  geography  may  follow.  Wltcn  the  programme  includes  aa 
afternoon  recess,  history  may  follow  with  advantage.  The  most  ap- 
propriate time  for  writing  and  drawing  is  from  hslf-pnst  three  to  four. 
The  muscles  of  the  hand  arc  steady,  the  pupiU  are  fatigued  mentally, 
and  the  imitative  faculty— the  lowest  in  tho  scale — is  th«  only  one 
called  into  play. 

Two  o'clock  may  be  «t  down  as  the  mont  judicions  time  for  tlio 

opening  of  the  aftemooo  wnion.     lUIf-pasl  one  '»  not  <imte  w  good, 

but  will  answer  very  well.     To  begin  at  one  ia  a  pOMttve  detriment 

The  pupils  hurry  home,  snatch  a  hasty  dinner,  and  as  hurriedly  retwm. 

I     Those  wild  dwell  at  aomo  distance  are  often  late.     Some  are  obliged 

^Bn  attend  lo  household  duties,  and  this  also  occonons  tardiness.     Sun- 

^■igbt  is  cheap  and  plenty,  and  the  half-hour  gaini-d  would  be  more 

^bsefal  if  Uken  at  the  end  of  the  aeasion.     Indeed,  two  houiM'  Btcady 

"  work  will  exhaust  the  majority  of  children,  and  will  leave  all  aeriously 

disinclined  to  exertion.     When  sehoot  a<*cmb!cB  at  two,  and  ia  dis- 

!      missed  at  four,  no  nx-css  is  necessary,  if  the  ])Ian  here  imlicatod  is  fol- 

JAdswed,  for  the  work  is  miicli  lighter  than  during  the  moraing  : 
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Of  Ute  oertain  spasmodic  efforto  bare  betm  made  to  abolish  xvctu. 
aod  hold  bat  one  long  Mwion  per  day— from  nine  to  one  or  haU-pM 
one ;  but  ttii*  U  a  niftaken  notion,  foundt-d  on  lack  of  knowkedgtof 
the  cffccu  of  long-coatinued  ntudy  »nd  tbe  phyaical  novds  of  iht 
young.  U  is  tme  that  in  aome  of  the  largcat  citin  tbiH  plan  i*  fol- 
lowed in  the  liigb-Hchoola,  but  tbe  cause  is  loral,  for  the  piipib  doom 
from  long  <lir>tiiiic«i — in  Now  York  city,  for  instaDoe,  aa  for  w  fin 
inik-*.  li^midcs,  in  manjr  of  thoM  schools  tbe  papils  do  much  of  tlitir 
■Md)ring  at  tbeir  homcH,  and  tbe  majont;  are  in  the  neighborhood  ti 
twenty  years  of  age,  m>  that  they  are  in  a  better  condition  to  fUo' 
tlte  addiiional  strain  without  injury. 

Anything  that  distracta  the  pupil's  attention  from  his  stndi«  n- 
tarda  his  progras,  by  making  Ims  vivid  tbe  impressions  nceired  bf 
tbo  ncrve-oolls ;  for,  by  concvntrnting  the  mental  Tision  upon  oh 
point,  to  tlM>  exclujtion  of  otliere,  wc  ace  that  point  more  distinedj. 
All  peripheral  trritattoM,  therefore,  should  bf  rvmovrd  as  far  m  pu»- 
aible.  'Ilw  distraction  of  discomfort,  particularly  of  thi;  cutaueooi 
surfaoo,  is  a  sortons  drawback ;  oonif ortable  seats — preferably  sitif;;!^- 
bigh  enough  to  support  the  lower  limbs,  and  dofiks  of  the  proper  hcifbl 
to  rest  the  arms,  an-  in  this  wsy  valaablo  indirect  aids  to  study.  Bal 
of  all  |>vnplieral  irritation,  that  produced  by  oold  is  perhap;  th*  mod 
distiaotiiig.  When  the  temiwrature  of  the  room  falls  below  50*  Tiika^ 
tbe  next  «erei>o  should  l>c  dismissal  Between  SO"  and  ^  the 
temperature  may  range  ;  but  from  00°  to  65°  ia  iho  safest  and  mofl 
comfortable  ;  etafesl,  because  the  cutaneous  surface  does  not  hccome 
overheated  and  congested — Itnblo  to  be  chilled  by  the  lower  tciapen- 
tare  of  the  open  air— and  most  comfortable,  bcoBOM  neither  heat  oor 
cold  is  perceptible.  It  \*  ucivlk-aut  to  add  that  every  Kbool-room  sboaU 
hare  a  thermometer,  which  the  teacher  should  frequently  eonsult,  aud 
govern  himself  according  to  its  indications. 

For  the  reasona  noted  above,  childrv-n  at  home  should  not  be  al- 
lowed to  prei>are  their  lessons  immediately  after  supper,  or  bte  into 
the  night ;  for  study  con(;esta  the  brain,  and,  a»  sleep  ia  produced  bji 
the  opposite  condition,  they  lie  awake  and  reKttcss  tinttl  tbe  amount 
aod  pressure  of  blood  within  the  cranium  are  greatly  diminithed. 

Btraiige  as  tbe  sHSortion  may  seem,  a  pitpil'H  diet  hiut  much  to  it 
with  his  progress.  A  liberal  su)>p1y  of  Don -stimulating  food— ia  ether 
wordK,  bread,  milk,  vegetables,  fruits,  and  a  farinaceous  diet 
pAlly — ]g  far  superior  fur  llic  healthy  gron-th  of  bone  and  nervs 
muHclc  than  a  regimen  into  which  tiitrogenieed  materials — flesh' 
eggn,  etc. — enu-r  largely.  These  latter  unduly  stimulate  tbe 
system,  cause  a  premature derelopment of  tbe body,and load theUooJ 
with  impuriiies.  Ibat  lax  the  lircr  and  the  exercf^ry  organs  sorely.  In 
a  warm  climate,  such  as  ount,  the  liver,  eboked  with  ulbuminoidtv*^ 
fail  in  its  function  periodically,  through  sheer  fatigue ;  the  bilw"* 
matters  then  cirenlate  throughout  the  system  and  alain  the  oocsptn- 
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ion  ;  torpor,  mcUttUe,  and  hmdiicli«,  vill  result.  In  tbis  condition  stady 
in  a  task  ii»L«ad  of  a  pU-nxure  ;  iliv  mind  it  weak,  and  the  memory 
can  noi  retain  imparted  knowlL-dgt>  for  any  great  U-njith  of  time. 

In  general  termH,  it  may  be  laid  down  aa  a  rule,  tliat  much  effect- 
ive study  must  not  be  oxpecled  from  a  pupil  who  U  ovorfod,  especially 
if  on  rich  and  i^imiilnting  food.  Let  it  not  bo  undvretood  that  fleih- 
jnvai  iiliouKl  III!  i'xi'tu(K-d  fmm  tin-  dii.-t  of  tho  young.  liy  no  meaut ; 
il  is  only  it3  excess  that  itt  objected  to.  An  overfed  pupil  is  indolent, 
intellectuaily,  not  because  ho  may  be  so  inclined  willfully,  bat  for  tho 
reawn  that  hia  digestive  organs  rob  bia  brain,  and  his  blood  is  charged 
with  effete  matter  ;  in  ligurativo  phrase,  tho  fire  ia  alow  bcoauw  th« 
stove  i<  filt<^  with  coal  and  choked  with  a»hc«. 

To  recapilulalc  :  The  more  alixlniite  studies— maiht^matica,  scienoo, 
rhetoric— should  be  taken  up  during  the  moniing  Kesnion.  The  proper 
tiine  for  the  forenoon  reoeea  is  at  half -past  ten.  The  lighter  or  concrete 
Kubj«cta — reading,  history,  geography,  writing,  drawing,  moBto— ehould 
occupy  the  afternoon  session,  commonoing  preferably  at  two  o'clock. 
\VTivn  it  beginn  at  lialf-pnst  one,  a  rocew  of  ten  or  fift«n  minutes  is 
necessary,  preferably  tho  qitarltr-hour  prt^eding  three  o'clock.  No 
oot-door  recess  when  the  weather  U  iiiclemeut.  For  the  younger  pu- 
pils, short  l<!*iiODS  frequently  repealed,  exercinng  chiefly  the  imitative 
faculty  and  the  mcnwr}-,  sboald  be  tbe  rule. 
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«  A  WELL-FORMED  foot,"  say*  Chapman  in  "The  American 
-C\.  l>rawinf-Book,"  "  i«  rarely  to  be  met  with  in  our  day,  from  the 
lamentable  distortion  it  is  doomed  to  endure  by  the  fashion  of  our  shoes 
and  l>ooia.  Instead  of  being  allowed  the  same  frce<Iom  as  the  fingers 
to  Gxerctiie  the  purposes  for  which  Nature  intended  them,  (he  toes  are 
cramped  tofjelher,  and  are  of  Httle  mowt  value  than  if  ihey  were  all  in 
one  ;  their  joints  enlarged,  aiiSened,  and  distorted,  forced  and  packed 
together,  often  overUpptng  one  another  in  ead  confusion,  and  wantonly 
placed  beyond  tho  power  of  serrice.  As  for  the  littlc-toc  and  ita 
neighbor,  in  a  shoe -de  formed  foot,  they  arc  usually  lliruft  out  of  tJie 
way  altogether,  a-t  if  considered  Rupemumcrary  and  useless,  while  ail 
the  work  ia  thrown  npon  the  great-toe,  although  that  too  is  scarcely 
allowed  working-room  in  its  priaon-house  of  leather.  It  is,  therefore, 
hopeless  to  look  for  a  foot  that  has  grown  under  the  re.^trtintu  of 
leather,  for  perfection  of  form  ;  and  hence  the  feet  of  children,  al- 
though less  marked  in  their  external  anatomical  dorclopmcnt,  present 
the  beat  inodcb  for  the  study  and  exerdae  of  the  pn])il  in  drawing." 
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Camper,  who  wroM,  in  tho  MvtnlMnth  cctitniy,  "  On  the  BeM  Fora 
of  Shoa,"  AAvs  titat  111*  trcatlM  origiDau-d  in  a  j«t  i»iMk>  vith  ht4  |it- 
pill,  who  "  did  not  1wli«vc  I  should  dare  t4i  make  )Hi)>li<!  a  irotk  aa 
mob  a  subject,"  which  indicste*  the  small  eeiiinate  lltat  wax  pul  npoi 
the  foot  OS  an  ot^n  of  the  body.  U«  begins  by  deploring;  tht  fs- 
reniity  which  wholly  iiogicou  tb«  human  fovt,  while  fanning  the  ^nai- 
Mt  aUontion  to  the  ivat  of  "hone*,  mule*,  oxvn,  and  other  aninulatf 
burdi'it,"  and  d<-4^1area  that  from  the  earliest  iiifaney  the  foot-coreriigi 
worn  serve  but  to  deform  them,  and  make  walking  painful,  and  wot- 
times  unpossiblc  ;  and  he  lays  the  blame  on  the  iguorancv  of  sbce- 
makera. 

Janoa  Dowie.  a  practical  and  scientific  Scotch  shoemaker,  ia  1» 
axooUoiit  litUo  book,  makM  the  i«amc  statements  as  tho  artiat ;  and  ika 
great  Duleh  surgeon,  whou  ireatiso  he  hai]  translated  into  the  EngfiA 
language,  also  lamenu  that  the  subject  uf  the  f<-ct  ia  so  nef;lected  bf 
tboee  who  are  competent  to  instruct  us  about  them.  Lord  Palnw 
slon  said  to  Dowio  tliat  "ehoomakeiv should  all  bo  treau>d  like  |iiral«t. 
put  to  death  without  trial  or  mercy,  as  they  had  inflicted  more  tvStf 
ing  on  mankind  tlian  any  class  he  knew." 

On«  can  sot  treat  of  the  defona- 
ities  of  the  feet  without  considtring 
the  nature  of  their  covering,  the  booU 
iin<l  shoes,  for  it  is  thcttc  which  cnnip^ 
distort,  and  disable  tJicm  ;  therefore 
in  ihid  article,  after  a  brief  avcoom 
of  tlie  anatomy  of  the  foot,  our  atun- 
tion  will  be  confined  to  its  princqMl 
dUturtiuiia  and  the  causes  which  yn- 
due*  them. 

The  feet  funiLnh  a  Srm  boar  forth* 
body  in  staoding,  and,  andcfomel 
make  walking  easy  and  hvdthfaL 
They  sustain  alternately  the  whole  o( 
the  body's  weight,  and,  though  ooai- 
I.;iratively  small,  arc  admirably  fitieJ 
K>  carry  it  without  jar  or  disoomfotti 
if  unhampered  by  their  corcrin^ 
They  are  in  tJie  highest  degree  (!>«■ 
tie,  from  the  large  number  of  hoDM^ 
with  tnnny  articulation*,  with  Uwi' 
aUachmentti,  and  the  plcniif dI  iopply 
of  mnaoles,  blood-TesaeUi,  and  nerres  to  keep  them  vigorous  tod  vell- 
nourished.  Tlii?  elasticity  enables  tlicm  to  carry  the  body  oTcr  unootli 
aud  rough  surfiiuc*,  not  only  without  injury,  but  to  its  greater  hc^tb. 
In  juat  !M)  fnr  as  thin  chirticily  and  fr<'e<lora  of  natural  action  ore  inter- 
fered with,  ia  their  health,  and  with  it  that  of  the  body,  lowered. 
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ADaComisU  divide  tbe  skeleton  of  the  foot  iuto  three  portions,  tb« 
I,  with  seven  bonox,  forming  ilio  heel  and  aach  bones  ;  the  mela- 
B,  with  five  bonea  just  forwunl  of  the  tarsus ;  and  the  loes,  wliicb 
atain  fourtvon  bonen,  two  in  tlur  };rcikt-toei  three  in  eroh  of  tbo  olhvr 
i ;  bejieatli  the  ball  of  the  foot,  aa  it  ia  called,  are  two  aniall  bone^, 
vhieh  lie  under  the  articulation  of  the  great-toe  and  the  adjoining 
[iiatanal  bones,  miikinf;  twenty-eight  bones  in  each  foot  (see  Figa.  10, 

17.  in 

The  largo  articulating  surface  «f  tlic  feet,  and  their  numerous 
^TWaols,  muscles,  nerves,  etc,  reudcr  it  peculiarly  susceptible  to 
ijiiries.  llieir  distance  from  the  center  of  circulation,  together  with 
variations  of  teniporaturo  they  have  to  endure,  make  them  ex- 
emely  liable  to  eontruct  disease. 
It  Moms  M.  if  the  general  injiirios  to  tlic  t)o<ly  rCMilling  from  dis- 
.  and  crippled  feet  eihould  be  plain  enough  to  attract  attention,  but 
I  does  not  appear  to  be  the  case.  No  coinpli-lc  treatise  on  the  feet 
I  been  produced.  I'liysicians  as  a  class  seem  to  pay  the  subject  but 
liule  attention.  In  the  books  in  which  the  diseases  and  injuries  of  the 
feet  are  considered,  the  causes  of  disease,  if  stated,  seem  to  be  men- 
tioned ineidontnlly,  and  without  proper  notice  of  the  connection  be- 
tween the  diseases  and  the  bad  physiologic-al  conditionit  they  induce. 
PhyiJeians  will  prescribe  for  diseases  cauxed  lorgeJy  by  unsuitable  cloth- 
ing of  the  feet,  without  saying  anything  of  the  reform  in  the  cJiam- 
tun  by  means  of  which  the  disorder  might  be  greatly  mitiijiited,  if  rot 
OutmL  a  delicate  woman  was  treated  for  months  for  a  peculiar  dis- 
ease which  made  her  a  complete  invalid,  by  an  eminent  specialist,  who 
•aid  nothing  of  the  high-heeled,  paper-soled,  thin  boots,  the  habitual 
wearing  of  which  greatly  aggra- 
vated her  disorder.  A  paper  show- 
ing tbc  deloterioiis  effects  of  such 
shoe*  on  the  licalth  of  women,  read 
at  m  rec«at  mooting  of  an  aaaoeia- 
tion  of  doctors,  acemcd,  according 
to  the  rcporta,  to  call  oat  more  ob- 
jectocs  than  it  found  friends.  A 
eompctent  woman  physii-ian  ex- 
ouaod  lienelf  for  wearing  such 
shoes  beenose  i(  wait  so  liani  to  Gnd  hygienic  shoos  in  stock,  and  added 
thai,  vhcu  iibysicians  prescribed  reforms  in  clothing,  ihcy  had  lo  bu 
politic,  to  ki-ep  their  patients  ;  and  when  asked  if  she  ever  saw  a  woman 
who  wore  tight  shoes,  replied  "  No  " ;  nor  did  she  know  any  who  wore 
tight  corsets. 

Walking  is  the  exercise  that,  more  than  any  other,  brings  every 
Brtiou  of  the  system  into  healthful  activity.  Many  oomplainis  would 
■appear  under  a  thorough  and  careful  course  of  pedcstriaulsm  ;  but 
bo  can  walk  if  the  feet  are  sore  or  diseased  ?    General  bad  condi- 


I'lU.  1. 


64S 


rnH  POPULAR   SCIENCE  iiOXTBLT. 


tioDii  arise  from  b«k  of  *x«rciM>,  wliicb  invigoraU*  the  tuiwdc*  tod 
oxTgcmjt«8  tho  vttnl  fluid.     DyjtpcpHU  is  ibe  ususl  attt-ndiuii  quncIi 

^oondition*,  txiA  may  maDif«Rt  iu«lf  either  by  general  eruaciatioB  at 

'by  futty  degeneration. 

The  feet  detaand  a  covering  whirb  shall  coDform  to  their  •>l!(p«. 
allow  them  free  play,  and  afford  protection  from  injnrie«.*  Uov^ 
ftcofliiigty  rptnarka,  in  hiH  trcntiso,  rvxiK-ciing  Hhoes  so  cnt  at  the  tun 

I  aa  to  ro|ircM:Hi  the  foul  tiku  that  of  a  gooM>,  with  tbc  grcat-KK>  in  lit 
middle.  We  aru  now  in  an  era  of  "  |>encil-to«d "  «boc»,  ko  tMti, 
wbich  recall  Dowic'a  coiD]>arison.     It  is  difficult  to  andentand  hov 

.shoonukcn  can  bo  eo  carcloss  of  tho  shape  of  (he  feet  and  tlietraN^ 

'  M  to  cnt  ghnoA  that  in  the  too  arc  tlH>  wry  rcvcrGe  of  what  toes  ■)^ 
mand  ;  but  U  \»  more  difficnlt  to  conceive  bow  any  one  can  endoro  tbt 
suffering  they  inflict.  Dowie  insiats  that  tigbt-tocd  atockiogt  an  in- 
jurions  to  the  feel,  and  recommends  that  tiiey  bo  woven  with  a  sepa- 
rate covering  for  each  toe,  as  gloves  are  made  with  fingers. 

Fig.  1  is  a  foot  copied  from  the  antique,  and  shows  "bcasty  of 
form  and  proportion,  cm«  and  elasticity  of  motion,  as  well  ac  id  ad- 
mirable exprcaaion  of  ailaptnlion  and  power  for  nao  thronghouL" 

Fig.  S  »howt  the  diiflurtcd  foot  of  a  Cliincw  woman,  phologn^)M 
from  nature. 

Pig.  3  ropTAwnta  the  sole  of  a  normal  human  foot.  Th*  dotted 
tine  shows  how  the  foot  is  usnally  cramped  in  the  aboft-aole.  Tbebnl 
of  tho  foot  is  narrow,  the  anterior  portion  broad,  the  toe«  an  snilf 
parallel  to  a  line  "  C,"  drawn  through  the  center  of  the  sole  from  bH 
to  toe.  Tito  lino  A  B  la  drawn  tbroiigb  tho  center  of  the  imicp,  tf 
great  arch  of  tli4>  fiNtl,  and  hiiicctj  the  great-toe.     It  is  this  arch  which 

I'Qwinly  supporta  the  weight  of  the  body  ;  tho  heel  formit  one  of  iU 
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piers,  the  great-toe  the  bther.  One  may  easily  boo  tliat  wheo  llw 
great-toe  is  drawn  from  its  line  with  the  arob,  aa  tndk»l«d  bytte 
dotted  lines,  the  stability  of  the  body  is  by  h>  much  dealroyed ;  and 
wWn  tho  heel  is  taken  from  its  lovel  with  the  bulk  of  the  foot,  by* 
high  bccl,  yet  more  i«  the  utability  of  the  body  destroyed.  EtieliMO 
Bays  :  "  Firmncia  of  gait  ia  eaused  by  the  foot  resting  on  tbe  h«l  he- 

*  Tbc  iDdlin  muooMln  is  prababl.T  iho  mtliMi  and  nut  Moifonalyta  fa«Uonfi(( 
vora,  u  it  adapt*  lUclf  pnrfwtlx  M  tbc  shape  and  taoiiciti  cf  lb*  foot. 
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^ind  and  the  ball  in  frgtit,  and  ]>riiK!ipoI)y  by  Uto  foot  resting  od  tho 
^road  liuc  formfd  by  the  groat-u>«  aod  ibo  bnadth  of  tJto  fon>  port 
tbftfoot." 

The  dottftd  lin««  in  Fig.  3  sbow  tfae  outlines  of  *  quite  liberal  M>le. 
ix  easy  to  see  bow  an  ordinary  foot  would  be  cmnpcd  if  confined 
pit  bin  its  limits. 

I-'ig.  \  show-B  A  Tery  oommon  tihiipc  of  the  foot,  prodiirad  by  cramp* 
ng  and  crowding  tlii.'  toi:!t.  Many  por»ons  haTC  only  to  look  M  their 
>wn  feet  to  sec  Bn*;  dpct-'imcns  of  tbU  sort. 


fiu  4. 


Th«  discnsos  most  common  to  the  feet  arc  come,  bunyons,  caliaaes, 
nlargrd  and  rtiffciicd  Joint^i,  Httfl*  and  wBitt«d  10c»,  ovi'rU]>ping  and 
li^rlajiping    toed,   in-growing  iiaila,   cariM  of  the  bone,  exoBtosia 
of  the  too-bonea,  onyxitis  of  the  toes,  flat-foot,  club'foot,  ulcers,  malig- 
nant  and  fibrous  luuiore,  dislocations,  changes  in  the  shape  of  the 
'      bone*  from  proMtin-,  and  clophantiaMi«.     All  woundx,  injuries,  and  diti- 
va#iM  ire  cxlrt^nicly  liuble  to  taktt  on  oryHi))i-lal(>Hs  and  ni-nifulouii  con- 
ditions, whifih  speedily  endanger  life  through  their  iiiflamuialory,  gau- 
grcuoos,  or  debilitating  nature  ;  fatty  degeneration  of  the  tissues  may 
i      take  place,  and  weakness  of  tho  joints  and  thickening  of  the  anklcii 

pbgne  their  ownof*. 

I^B     Coma  con^iM  of  hardened  fIcHh  that  becomes  thom>tikc  in  itf  xhapo 

^Bad  denaJty,  and  a  dismal  aouree  of  pain.    "  A  com,"  niiy^  a  writer, 

^B*  is  really  a  wicked  demon,  incarnated  in  a  piece  of  eallotis  akin.     Its 

^Bnisaion  ta  to  diMreaa  and  agonize  humanity  and  increase  iu  wicked- 

^Piem."     Gross  sayis  "  A  banyon  is  a  com  on  a  large  scale,"  and  ho  and 

'      otber  wrilerH  sgrw-  thai  it  is  caaiwd  by  a  diversion  of  the  grcat-toc 

from  its  line  with  tlte  arch  of  tbe  foot.    "Wltcn  (he  toe  is  tbtu  diverted, 

it  forms  an  angle  on  the  foot,  which  tlw  slioc  irritates  and  raakca 

calloas  ;   inl!ammation  sets  in,  and  supparation  frequently  ensues, 

that,  in  extremo  case*,  may  make  necessary  amputation  of  the  foot 

or  feet 

Fig.  .•)  represento  the  foot  of  a  young  woman  who  wore  high- 
I      heeled,  narrow-aoled  shoes,  which  must  also  have  been  too  short. 
^K      Figures  6  and  7  represent  forms  of  bunyon  complicated  witli  under- 
^H|^Ter-lapping  toes. 
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Pig,  6  ahowB  a  defonnity  of  tbe  foot  ^Halting  frc»&  ii 
of  tbe  metatsnal,  pliaL&tig««l,  or  gn)at-Lo«  joint. 

Fig.  0  alioiTB  SD  apporatu*  for  llic  euro  of  bnnyons^     Ttjt  objert  u 
[to  draw  the  great*too  book  into  line  with  t^u  great  arcli  of  tbefwL 


,-  -■■^ 


Fia.  &. 


Fla.a. 


[EridiBOD  eajs,  bnnyon  is  cansierl  by  improperly  cut  shon^Mid  ad^ 
that  to  core  it  tbe  foot  Bboitid  be  put  in  a  Eboe  cut  atraight  fioa 
liv<c]  to  toe  at  tbe  inner  line  of  tliu  m>1o.  The  Iocs  are  oataraJly  iciiu 
flexible.  CaHa  arc  ircll  Icnoirn  of  mini  and  vomvD  vbo,  being  devoid 
of  hands  or  finger*,  have  learned  lo  uao  ibe  feet  aitd  toc«  iwleid. 
I  Af i«s  Ijjflin,  of  London,  became  expert  as  a  portrail-painter ;  m>A\st 

woman  tuod  Boifisors  to  cut  out  all  »(«n 
of  figures  from  paper ;  a»d  men  ba>e 
bM-n  fully  .i«  eapuble  wilb  llieir  toetk  Tla 
Cbinene  and  Hindoos  are  eaid  to  beiU* 
to  pick  ap  tbe  most  delicate  object*  vJA 
their  toes.  Yet  in  most  feet  tbe  toes  at 
wholly  iiicnpuble  of  independdtl  motiasi 
whilv  in  maiiy  feel  they  arf  entirtly  ctifft 
and  are  distressiiig  objects  to  look  at. 

In>gTowing  nniU  are  canted  l^iboM 
whicli  are  too  short,  and  areaaovrecot 
cxtjuigite  torture.  Thi:i  diwcaM  nay  de- 
generate into  a  worse  condition  called 
oriyxiii*  (jtcc  Fig.  10),  when  it  dlsohaijsw 
a  felid  humor,  and  may  render  a  rewrt 
to  the  surgeon's  knife  a  necessity.  Csrio 
of  tbe  bone  may  follow  wounds,  bnii«4) 
cuntusioQH,  hunyoDs,  corns,  and  calluHe«  of  the  feet ;  and  bunyoas,  eorai* 
and  eallugea,  aa  well  as  woundti,  brui«es,  and  contUHiotu.  may  take 
erysipelatous,  scrofulous,  ulcerous,  or  tumorouB  coDdilioii& 
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>r  the  bones  (Fig.  11)  in  an  abnorma]  growth  which  reqairoa  th«  sair, 
knife,  anJ  Kuug<<  of  th«  surgeon  for  its  extirpation.  Tb«  toea  arc  «•• 
pecially  lial>lo  to  this  dtitea^e. 

I-'ig,  13  ia  a  spocimen  of  tplay  or  flat  foot.  It  Is  caused  by  a  break- 
ing down  of  the  urch  of  thv  foot,  vbercby  loeomotion  beconics  painful 
and  Romcttmcs  impottnibto.  Impairment  of  (he  general  healtli  accoio- 
]>MiioH  it ;  in  itH  worxt  fonna  a  partial  <li§ placement  of  the  bones  occurs^ 
thtf  to<>R  turn  up,  and  the  sole  grows  convex,  while  the  ankle  is  very 
likely  to  thicken  and  lone  strength  by  fatty  di-gvncration.  It  U  most 
common  among  youth.  Some  writoro  attribute  it  to  "  vicious  cvcrsions 
of  the  foot  in  altempts  at  polite  walking"  ;  by  others  it  is  attributed 
to  overwork.  It  '\»  moKt  common  among  the  children  of  ibe  wealthy 
clawes.  Old  people  are  subject  to  it  from  a  breaking  down  of  the 
tiasnee  with  age.  For  its  euro  local  means  must  bo  used,  and  spocial 
aUentJon  bo  given  to  the  general  hcalttL 


A  disease  called  elephantiasis,  sometimes  necessitating  amputation 
of  the  whole  limb,  may  re§ult  from  injuries  tothefoot.  A  case  of  this 
sort  is  found  in  the  book)i,  where  a  dislocation  of  the  foot,  caused  by 
^drawing  off  a  boot,  induecd  the  disease. 

It  is  now  time  to  coimitUT  defects  in  shoes,  by  which  most  of  tlicoo 
may  be  provoked  or  aggravated, 

Bowie,  who  was  a  practical  as  well  as  theoretical  shoeinaker,  and 
so  fnll  of  enthusiasm  that  he  studied  the  foot  under  skillful  anatomists, 
and  sent  all  his  journeymen  to  a  course  of  lectnrcs  on  the  feel,  enumer- 
Mes  as  the  principal  evils,  that  shoes  are  worn  too  short ;  that  they  arj 
mt  too  narrow  at  the  toct  and  in  the  sole;  that  the  soles  do  not  con- 
form to  Una  shape  of  the  inner  curve  of  the  foot,  nor  to  the  line  of 
tho  great  arch  or  instep  and  the  great-too ;  that  at  the  waist,  or  mid- 
dle, the  sole  is  too  stiff  ami  unyielding ;  that  the  toe  is  vertically  too 
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ali&llow,  or  "  wodgo-to^d,"  as  ho  call*  il ;  lltnt  tb4>  Ittwl  U  too  lu^; 
that  tbe  sole  tiini»  up  too  much  at  tbe  toes.     He  and  Cani|K-r  agrvn  « 

,  iheM)  potntH.  Tlie  eviU  att«ading  eboos  loo  sliort  will  he  nion-  ruJil; 
perceived  wlien  it  ta  understood  thai  the  foot  is  Icngtliotivd  xa  Kill- 
ing, and  more  to  rniming  and  jum|>iiig. 

Tbe  degree  of  elongation  depeoda  upon  tbe  shap«  of  llic  fad 
I»ng,  slim,  bi^barchod  feet  elongate  most ;  sfaorl,  de«hy  fo«t  ton 
In  the  Grst  caao  the  elongation  varicK  from  one  fourth  of  an  incbu 
ono  inch.     It  takeo  plikcc  furwaivl  luid  back,  and  tho  aho«  idioald  b 

'  loDg  enough  to  allov  for  it.     U  is  produced  by  the  flattening  of  tW 


or  Bin-Tum. 
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'  trob  of  the  foot,  when  tho  weight  of  the  body  falls  upon  it ;  just  tft 
RArriago-spring  elongate!)  under  prossure.  Tlie  shoe  which  L*  jiwl  l»j 
cnougb  when  the  foot  is  at  rcstt  become*  too  i>hort  when  ibe  elongUiH 

'takod  plaoe,  and  tho  tooa  rise,  an  nbown  by  tin'  doited  lines  in  Fip.  H 
preventing  tbein  from  fonning  the  firm  pier  wbi^^b  the  anterior  jwflioo 
of  the  arch  of  the  foot  abonld  have  to  reat  npon,  diminishing  tlie^bt- 
ticity  of  tbe  organs,  impairing  Uieir  muscular  force,  and  induotog  iW 
funiiation  of  corns  tbroagh  the  rubbing  of  the  toes  againta  the  Itatber, 

'  Tbe  weight  of  the  body  also  crowds  tbo  toos  up,  and,  luniing  the  gml- 
loc  out  of  plac«>,  ttnlits  it  for  its  useful  funclioo.  In-growiof  ■u>'* 
urv  caused  by  iJiort  ithoes.    An  old  poet  mya— 

*■  Tlie  aboo  too  tbort,  tbe  foot  wUl  wring  " ; 

and  an  old  English  couplet  sums  up  the  height  of  aggrmtbg  ■nil' 
vry  in  theae  linea : 

"  n«re'M  to  our  fri^ndi :  a*  for  our  focM, 
Wo  trtoh  thorn  ^ort  (Am*,  nnil  roros  OD  tbcdr  ton" 
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arrow-toed  «koc«  agfrrarate  tb«  abnormal  pooition  of  the  great* 
cTatup  iho  otliflr  toes  clo»<-ly  together,  etopping  all  their  free 
bratthful  motion. 

arrow  Kok-n  LTJunp  the  wh<Je  foot ;  calluses,  «oni8,  riiff  and  !□- 
jmnts,  and  wasted  musclea  follow.  The  diatma  vudurad  hj  a 
foot  in  a  narrow  shoe  must  be  felt  to  be  appreciated.  If  KhoeH 
ot  CHt"  rights  and  lefts,"  ihcy  do  not  conform  to  the  shapo  of  lh« 
and  keep  it  in  a  contintioits  titrain,  exercising  also  a  tendency  to 
dowD  the  uipporting  urcb.  The  foot,  ihrowii  out  of  position, 
lO  far  to  one  side  or  lliu  other,  and  we  have  "  mnning  down  at 
ils,"  and  Ticiom  inversions  of  the  foot  tn  walking, 
gbt  shoes  impede  the  circulation,  deprive  the  feet  of  the  wannth 
need,  and  nlLitnatelj  cause  waste  of  the  tissucK.  A  friend  of 
writer,  a  strong,  viiforoas  man,  in  splendid  health,  nearly  lost  bis 
n  eongeetioD  induced  by  an  hour's  wearing  of  a  pair  of  tight 
Of  shoes  too  stiff  at  the  wui,"!  or  middle,  Dowic  Hays,  "  Rigidity 
b  portion  of  the  foot-covering  id  purtieularly  destructive  of  the 
les  of  the  foot  and  leg,  for  it  intcrfcriM  alinoBt  cntJix^ly  with  the 
play  of  (he  whole  fool."* 
"  Wedgc-tofil "  slioes  call  for  some  preliminary  remark.  If  one 
nines  the  ends  of  the  fingers,  it  will  be  seen  that  tbey  have  a 
ty  protuberance ;  the  toos  bare  this  in  common  with  the  fingers, 
ita  office  in  both  is  to  m.ike  a  Mfl,  cnohion-liki^  protection  for  the 
».  A  wcdge<toed  wlioe,  niioh  as  is  seen  in  Fig.  14,  forops  the  toes 
iDTably  into  a  close  envelope  that  crowds  this  cushion  away  from 
1>onc«,  and  wastes  it  to  such  an  extent  thai  the  bones,  lacking  Ita 
action,  become  diseased  often  to  a  degree  requiring  surgical  treat- 
The  dotted  lines  in  Fig.  14  indicate  how  the  evil  might  bo 
ted  by  giving  a  fitltneia  in  the  upper  leather, 
lonnd  and  narrow  wedge-ioed  shoe,  and 
short  OA  one  may  generully  nee  them. 
i)d  you  have  an  inslniment  of  lorture  that 
abort  of  the  famous  iron  boot  of  the  past 

■Box-toea"  po<*se«(«d  the  virtu<*  of  giving  Fm.  11— E»»Ton»  o»  nm 

for  the  oxtennion  of  the  foot,  and  naved 
'  wearers  from  the  torments  of  "  wedge-toes,"  but  they  had  other 
eta,  and  are  now  almost  out  of  use. 

ligh  faecU  augment  all  the  injuries  and  miseries  we  have  enumet^ 
The  foot  on  heels  i^  in  the  position  it  occupies  in  going  down-hill, 
>wn  l))o  roof  of  a  bouse,  a  most  iii>>ecnrc  and  unstable  one.  The 
bt  of  the  body  is  thns  thrown  forward,  the  center  of  gravity 

I  Is  a  prolific  nnw  »f  lli*  hoiMlj  qiiniI1»-!'Iiiink.  whidi  bs  mj*  marki  tho  Bng. 
la  hii  voMka  MiliJ  «hM.    Do«1«  rilM  llio  Irinli  Ub4i«r,  who  goe*  liarefoot, 
I  a  ipldidM  muiclF  in  lri>  nlf,  as  k  tunple  a[  what  Tree  pisj  ol  tliB  foot  will  4a 
I  ImpraraDcnt  «f  tbe  leg. 
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i»  diifud.  and  the  wciglit  bcoomM  iinniut]]j>  < 
different  parts  of  tliv  foot,  Mtd  tbc  forward  portk 
of  tbe  work.  Tti<:  iiicritable  detriment  auvti  n  < 
llio  health  of  lbi>  fool  and  of  Uw  body  docs  not 
upon.  Addiliuual  incoiiTetiietioeB  rcsnltin^  from^ 
biliiy  of  tlie  body  to  fall  from  \\x  UDStable  poise 
of  the  narrowly  pointed  heels  to  catch  iu  every  lit 
and  trip  tip  th<i  vcarer.  Of  th»c  eviU  the  awl 
produoi'd  by  higli-hc«l(^  vbocs  iit  vUiblc  cridcnc 
Tbo  c«nt4)r  of  gravity  of  ihvbody  falls  dire 
docei]  by  till'  lines  A  aiid  B  in  Fig.  ir>,  which  sbS 
io  ita  nuruial  position  on  a  levid  aurfucc  ;  the  liaj 
outline  of  the  fool,  vhoreby  tbe  harmoniouH  relaM 
of  tbe  foot  are  indicat«d.  I-'igs.  13  and  10  rejfl 
position  upon  high  bvcli!,  13  being  ratber  eiagge 
higher  than  tbe  average  livel.  A  glaneo  will  m\u 
hcvl  is  elcratcd,  the  line  A  jk  thrown  outmdo  of 
foot,  diHturbing  the  relation  of  iU  part«,  throwing 
body  unequally  upon  it,  and  thereby  serioujfly , 
fuDCtioua. 


Tb«re  arv  tJtoKC  who  believe  and  assert  tliat : 
the  body  is  assiiited  by  high  heels.  A  little  tbotig 
will  convinoc  the  candid  inquirer  that  this  ia  a  miti 
called  my  attention  to  the  baggy  trousers  knees  oh 
tion  with  the  wearing  of  bigb-beeled  boots,  and  said 
heel  thrusts  the  knee  forward."  The  human  body 
from  the  heels  npward,  but  the  projection  of  tbe  kn 
a  bending  forward  of  the  whole  frame,  to  mainti 
Tliiti  iH  undoubtedly  one  cause  of  the  ungraceful  n 
poked-forward  bead  noticeable  witb  so  many  won 

The  shoes  of  men,  as  a  rule,  are  not  so  hadly  ooi 
aa  the  shoes  of  women  and  children.     A  larger 
wear  cuKtom-made  shoes,  in  which  some  eilort 
Business-men  generally  have  eschewed  lieels,  exci 
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Among  Roldicn  and  pulicemen,  foot-eorenc-ss  is  a  common  oompUunt, 
ml  KDilersthe  maowbohosto  cudttroit  unfit  for  scTTic*.  It  isiitatod 
\al,  durinp  tho  law  Ejwt  Indian  war*,  Ihc  native  foot -sold  iory,  wkea 
rdvrcd  to  "  tnin-h,"  took  off  Uioir  n-gutntion  fJiocn  oud  liuug  tlivni  on 
enda  of  thi-ir  mu!>ki;t(t,  wbilo  thej-  went  barefoot.  Commsiiding 
9cers  reported  grvst  \on»  of  men  n'ho  l^ouId  not  keep  up  on  account 
foot-Borcno«s  i""'  were  easily  picked  off  by  the  enemy.  A  Ui]{b> 
land  rcgimont,  nlieii  ordered  to  "  charge  "  tlio  foe, took  off  tlietr  sbocs 
imd  cliarged  barefoot,  as  they  could  do  more  effective  work.  ITje  regu- 
lation ftUoes  interfered  with  f ree  muisciiUtr  action.  Uowie  characteriBca 
the  »hoi>  as  a  "  Jni^i^maat  of  cruelty,"  flaying  it  posHeasei  wedge-teen, 
a  rigid  waist,  high  heels,  and  convex  inner  solce,  and  adds :  "  If  a  aol- 
dicr  bu  w«ak  or  laino  in  the  fcot^  he  can  never  apply  with  advantJige 
the  straigth  of  hi!)  snn  in  (charging  th<:  enemy,  or  in  BUitaining  a 
charge,  becanoe  the  foot  is  that  jiart  of  the  lueclianical  KjRt«m  or  lev- 
erage which  rests  upon  the  fulcrum,  the  ground,and,  if  yon  weaken  ibo 
leverage  at  this  important  point,  the  etrengtb  of  the  whole  syntem  \s 
reduoed." 


C 


fra.  18. 


The  opinions  of  Mr.  Dowii-  on  tlihi  xnbject  coincide  with  thoBO  of 
eminent  military  men.  The  defects  which  he  enumerated  wcro  com- 
mon in  the  fhoM  of  our  own  soldiery  during  tbc  late  war,  and  wcrv 
followed  with  tlic  nune  rottultH. 

It  ia  very  hard  to  find  any  woman  who  will  confc-'ts  that  her  tlioca 

too  tight,  loo  tiliorl,  or  too  high-heelcil.     Tier  kIiocs  are  nsually 

"  miles  too  big."  and  hurt  l>y  tUcir  loiM^encss.     Tf  wompn  complain  of 

lame  backs  or  aching  feet,  they  will  Ik-  sure  the  kIuick  have  no  part  in 

J  bc^caaM  women  are  really  not  aware  how  they  Iiav»>  departed  from 

ere  in  tbi*  regard.     The  perfect  female  foot  is  do'cribcd  by  a  phy- 

oian  aa  follows :  "  Ii  nhould  iiave  great  breailtli  and  fullness  of  inatep, 

well-marked  great-toe,  »  long  wcond  toe,  3  email  Httle-lo*-."    Worn- 

need:^  a  Btrong  and  Arm  footing,  particularly  because  of  her  fune- 

itberhood,  and  yet  this  perfect  foot  is  the  exact  oppowt"  '■* 
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the  ideal  lidj'*  fool  of  lo-day ;  DurrowiwMt,  shortaese,  and  Utllenn* 
are  tbu  qualiUtw  tbM  go  to  maVo  it  up  ;  ftad  ihere  uro  women,  if  tn 
nuy  believe  vhxt  is  suid  in  the  ncwxpapon,  who  to  eeonie  a  naim 
foot  an  willtDg  to  bavc  thv  littlvtoo  ruJDed. 

Strange  aa  it  is,  tbo  American  women,  while  cramping  the  Irti, 
d«ny  it.  Th«  Chinese  am  mora  lo^caL  'I1tey  distort  aud  rri|>]il(  tbt 
ftuninine  foot  to  a  much  jn«at«r  dct^vc)  and  then  sing  ita  praiwa.  lu 
favorite  name,  the  "golden  lil>',"  in  iroll  knuft-n. 

Many  of  the  peculiar  niimcnta  under  which  womtn  pass  their  dijt 
in  invaltdism,  unhappj*  and  miscrahlo  themselves  and  making  otbm 
unhappy,  vould  vanLib  or  l>c  grvntly  mitigated  if  they  woold  W 
apply  common  aense  to  the  selection  of  thvir  dhovs.  It  in  voiy  hardlo 
persuade  tliem  to  n'fomi  their  habits  on  this  point,  but  1  have  nevtf 
kiiuvn  any  woman  who  had  IcJtriictl  the  new  comfort  to  go  back  to  lb 
old  habiL 

No  exercise  Js  so  hcnllhful  and  delightfnl  aa  walking,  yvt  few  we* 
en  can  endure  it.  For  to  walk  in  their  ordinary  uhoes  ia  one  of  tk 
most  cxliatisting  labont  women  can  attempt.  Tliere  is  tto  doubt  tbit 
by  a  Uiorongh  and  careful  systom  of  perlcMriBni*im  many  women  woold 
becomi'  robiisl,  though  now  half-invalida.  1  know  of  one  who  irnlked 
on  an  avenge  two  or  three  miles  a  day,  and  would  npcnd  an  boor  or 

two  cutting  brnab,  saplingt,  and  null 
trees,  topping  off  limbs,  hauling  hrnib 
to  gnlltcN  aiid  into  heaps,  andclimbiig 
fences.  Her  garments  wer«  mnn  ud 
loose,  her  ahoea  "  rtogioB,"  Ug,  breii 
and  lowfaeeled.  Health  c«ib«  act  re- 
ward. Another  cam  is  of  a  lady  nbf 
is  a  eommercial  traveW  in'a  titj:* 
AVcietem  Slate  Her  health  broke  with  in-door  confinement  at  »cho«!- 
toacbing  and  hook-keeping,  and  she  was  atlviscd  to  try  the  roail,  wbkb 
•ho  did,  as  agent  for  a  sash,  door,  and  blind  factory,  aod  sfterwanl  for 
*  paint,  oil,  and  gluHs  cHtabliiihmeui.  She  never  mii^^es  a  day  nor  1 
train,  dresses  feet  and  body  for  comfort,  is  bearty  and  well,  and  rwni 
ft  Urge  salary. 

The  feet  not  only  look  smaller,  but  really  become  »o  in  tight,  ki;;h- 
heelcd  shoe*,  t»  conscijneuce  of  a  reduction  of  tbo  blood-«uppIy.  W« 
are  told  of  a  Frenchman  who  invented  an  apparatus  for  rwdBciof:  UiB 
size  of  the  nose,  and  it  consisted  only  of  a  spring  which  out  off  tbe 
supply  of  blood  to  the  or^n.  A  p»i>er  was  read  at  a  recent  IimIiIi 
congress  in  Switzerland,  calling  attention  to  a  French  style  of  ibotv 
which,  the  author  remarked,  gave  the  foot  a  "  hoof-like  "  appesnnM. 
This  style  is  much  worn  here,  and  produces  a  clumping,  ungraoefnt 
jolt  in  the  gait,  tending  to  induce  destructive  spinal  vibrations. 

Proljahly  the  worst  and  most  lasting  Injuries  to  the  foot  are  pt*: 
duccd  during  childhood,  when  the  bones  and  cartilages  are  lender, 


» 


t'lo.  \i,  —  K  Wmos-TOMi  SnuN. 
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tbe  masoles  are  soft  and  moet  semitive  to  strains.  An  n  ruU',  chil- 
dren's lAtws*  arc  too  itltort  and  too  tight,  and  00  allowaiwe  is  made  in 
tlwm  for  Lite  growth  whicli  \i  all  tliu  time  goiiifr  on,  or  tiyin^  to  ga j 
on,  in  thfi  foot.  Kvidenlly  an  injury  crampiog  the  growth  at 
time  can  not  be  recnediod ;  and  if  the  obildn.^n  liavc  any  tondcncy  to 
become  bandy-logged  or  knock-knwd,  badly  shaped  shoes,  cttpecially  if 
^ey  bavo  high  heels,  will  aggravate  the  erii  and  make  it  more  laating. 


rut.  Ui.— fnam  i^HnioK  or  tmb  F»o*  crm  nn  Qmoviid. 

Andr6,  an  old  French  writer,  is  qaotod  by  Camper  as  saying  that 
ligh-hwU-d  Ix>ot«  proiiwce  curitttwrtf  of  the  spine  in  cbilclrm.  Tbo 
ibifting  of  the  boily  from  foot  to  foot  to  gtl  cane  contrilmtcs  to  this 
tffi><;t  in  one  direction,  and  the  bending  forward  of  tlie  body  to  pro- 
icrve  eqtiilibrinm  in  another,  while  the  soft  condition  of  the  bones 
md  miiBclefl  is  a  helping  influence  to  il. 


tilw  nmcmborcd,  too,  that  eliildron  suffer  most  from  in* 
[rowtn^nnul  caused  by  abort  shoes.  Flat-foot,  wfaieb  is  also  moat 
tonuDon  among  children  and  youtli,  is  largely  the  result  of  oonveatyj 
ii  tbe  inner  sole— a  too  common  fault  of  children's  shoes.  In  sudi^ 
ihoe*  (be  center  of  gravity  of  the  body  is  ibron'n  out  of  its  relations  j 
mfcb  the  convspondiog  point  in  tlw  foot,  and  eventioim  tuke  |>laoe.J 
•ndnnoaa  strain  between  the  foot  and  an  improperly  Sited  1 

-ilk  X3Xt.—4t 


iuiti*  <■(<  tUm  booe*  ■nl  to  wakvning  of  tW 
<   Um  bcvftkiDg  down  c<  prk  u  mM 

wiw  M  thU.     Bojrs*  ahotm,  «a  tbe«l 
.«  and  braid  toka,  ud  tbrirweamtat 
'.w*«t  loibRtifi  «bieb  tea  vais  mothtu  allotr  tab 
'  '>iurttaBsbt«ff8. 

oa^  art  s^}eri«d  fnnti  Uw  caam  vc  hm 
.  i»ir^  -tith  cbs  isffi-rcrs  vl>o  tadace  ibf^  ^loa  iIm» 
MiKiniUiitl  to  tboir  ohiMrvn,  an  inhfiJUiim  ttf  aoqutd 


Pm.  n. 


'^uuM.AkMiHHDB  of  tbe  shoemaker'e  art  are  altown,  to  Ultutntc  hot 

>  MTB  from  adapting  their  work  to  what  Uie  feci  reqoin. 

•JO  aol«  of  an  old  lady's  shoe,  cutitom-madv,  t<*  Hit 

■\;  frora  constant  aching  fcvt,  wanted  ebo«s  cut  for  me. 

Lunwilly  col,  but  the  bo1«s  arc  iti;ido  convex,  or  not  caniil, 

i'<i  liii«  indicates  they  sbonld  ht,  to  tlio  inner  cam  of  tiio 

' '  xHt  «re  narrowed,  or  rounded,  turning  thv  grcaMoc  iowd 

,   -i:  I  lu- n-«t,  and  llioy  allow  nothing  vhatevvr  for  the  dongi- 

n.i  ii-ii,  ]in>l  would  look  like  sluffed  puddings  when  tluffct 

■«n  ia  UMm,    Tbcy  were  cut  of  Hoft  kid,  bat,  except  the  low  hcd  u^ 

itvrial,  thf  y  had  not  a  single  merit,     Th«y  were  cat  la  eiscl 

-.<)  (h«  shape  of  the  feet,  and  dtil  not  bring  about  tbe  relief 

.  (■  iHiuitht  for  in  them, 

lit.  I!^  t«  a  sanipiv  of  an  improTcd  cut  of  shoe  for  wom«  ix^ 
1     'tlMM  abow  are  worn  by  a  small  minority  at  present    Tbtf 


^ 


tha.  A 

•  ijL'thtT  pf«ape  tbe  faults  of  other  aboea  ;  sorae  are' 
iuTx  the  heel  is  toobigh  ;  and  of t«ntimee  a  fault  in  i 
"  uirts  tbe  foot.     Tlie  hot  grades  of  these  shoes  arv  M 
%^U£«  lor  other  than  well-to-do  people  to  enjoy  them. 


OA'  n AW  BOWS. 
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The  "  ooni-otop  " 


Fig.  19  id  a  specimeo  of  Maa  best  sort  of  shoe  made  for  cbildren, 
tm^  worn  t«o  short  luxl  too  tight,  it  will  become  a  meant  of  bano  to 
tbe  teodor  foot  of  tbo  child. 

It  \»  hard  to  tiDilcnttand  hovr  men  and  women  cm  cndnro  to  wdat 
the  prenint  style  of  poiiit«d-toed  shoea  and  boots. 
]«  one  that  never  fails,  and  the  prevalent  fashion  will  cerlainlj 
ft  yield  of  oousual  abundance.  The  devot««  who  wore  p«aa  tn  bia 
for  penance  could  make  ample  atonement  for  all  liu  sina  by  simply 
dressing  hia  fc«t  according  to  the  roudo. 

The  whole  Mibjccl  is  woHhy  of  iho  profouml  stody  of  the  phyoi- 
cisn,  the  iiliocmalccr,  and  the  shoe-wearer,  all  of  whom  seom  to  have 
wickedly  neglected  JL  If  men  and  women,  in  this  period  of  the  revival 
of  ibe  antique,  will  study  tbe  natural  and  beautiful  feet  of  that  era, 
when  the  appreciation  of  pbjrsical  beauty  was  most  perfectly  dovcl- 
opfd,  wc  may  Impr  for  «i>mc  not-far^distant  time  when  our  demand 
trill  Im!  for  a  normal  healthy  foot  in  a  natnral  and  comforlablo  cover- 
ing, and  not  for  a  crippled  and  diatorted,  withered,  ugly  "  club,"  bound 
in  an  instrument  of  torment. 


ON  RAINBOWS.* 
Bt  JOBK  TYNDALI.,  r.B.8. 

TUG  oldest  historic  reference  to  the  rainbow  is  known  to  all :"  I 
do  wX  my  bow  in  (he  etond,  and  it  shall  be  for  a  token  of  a  oovih-J 
nant  betwnm  me  and  tJic  earth,  .  .  .  And  the  bow  shall  be  in  tbfri 
Clood  ;  and  I  shall  look  upon  it,  that  I  may  remember  tbe  everlasting 
eovenant  between  God  and  every  living  creature  of  all  flesh  that  is 
upon  the  earth."     To  the  sublime  conceptions  of  the  theologian  suo- 
ceedt-<l  the  desire  for  cinct  kn()wlo'lgc  charaeteriittic  of  the  man  of 
»cit;uc*e.     n^atever  its  ultimate  caune  might  have  been,  the  proximata 
catiae  of  the  rainbow  was  phvKie^l,  and  the  aim  of  science  was  to  ao- 1 
count  for  the  bow  on  physical  principles.     I'roj^eas  toward  this  con- 
Bummation  wajf  very  slow.     iSlowly  the  ancients  mastered  the  princi- 
pIcK  of  reflection.     Still  more  slowly  werv  tbe  laws  of  refraction  du^^ 
from  tJie  <]uarric«  in  which  Kature  had  imbcddcl  tbom.     I  utc  thil 
langoage  because  ibe  law^i  were  ineoqiorate  in  Xature  before  tbey  were 
discovered  by  man,     Until  the  time  of  Alhaxan,  an  Arabian  mathe- 
matician, who  lived  at  the  beginning  of  tbe  twelfth  century,  the  views 
oalcrtaincd  regarding  refraction  were  utterly  vague  and  incorrect. 
After  Alhaxan  came  Roger  Bacon  and  Vitellio.f  who  made  and  re- 

^*  Fram  kHlliOr'*  idruin!  vborti. 

^h  Wli«<*(ll  <"  IIittni7  oT  ihc  Ibduciin  ^ciuvt,"  toL  I.  p^  M4)  dcNtibca  VitellLo  u  • 
^^t    niM  tonilifr  ans  ■  Pole ;  but  Poj^gmdoill  ("lUad'ditcrbupIi  il  BiiiAon  Wlunb-j 
Hpfta")  cUiiiii  V)(«01io  himsFlf  u  a  Ocmwi,  boni  tn  Tfabriapa.    "  ViMUio"  is 
VrM  ■•  ■  oomipUai)  of  Wiwio. 
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oosdsd  Buny  obscrrftttooi  aod  neuoremento  oq  die  aubjooi  of  n(n 
tttiiL  To  tlMim  gycceeded  Kepler,  wbo,  taking  the  reeollA  latmluijj 
by  hia  prodoceiMorH,  ugijiUed  hia  imuiiig  iodtutry  to  oxtnct  fnmi 
their  nMuibtg'— tUat  U  to  8*y,  to  dbeovor  tbo  phynlcal  pritKipk«*biAl 
Uy  ftt  their  rooL  la  this  utotnpt  ho  was  less  Hucceufol  than  ia  bi 
uironomical  labors.  In  1604  Kvplcr  publi«h«-il  bis  "  SuppleBtol  W 
YiuUio,"  ID  which  b«  %-irta&lly  Miluiowlodged  bis  defeat,  by  enooiin- 
iag  HI  BpproxiixuUv  ralt^  bistesd  of  au  all-aatUfying  aatand  law,  Ik 
disoovcry  of  auoh  a  law,  wUidi  conotitutes  one  of  tho  chief  com*- 
sioeea  of  opttcaJ  acicnw,  was  made  by  Willebrord  Snell,  abotit  IffL* 

A  my  of  light  may,  for  our  parpo«u,  bo  presented  to  tbo  wiaim 
a  Inmiiutui  stnigfat  line.  Let  uiob  a  ray  b«  aapposed  to  fall  veftial|r 
npoQ  «  pwfeotly  calm  water-«urface.  The  inoidenoe^  as  it  is  calM,^ 
then  perpeodieolar,  and  the  ray  goes  through  tho  wator  withovt  Jni^ 
Uon  to  the  ri^t  or  left.  In  othvr  words,  tbe  ray  in  the  ur  am)  tbi 
n,y  'ia  the  wat«r  form  ooo  ooatiDoous  itrstgbt  line.  Bat  the  kM 
deviation  from  tho  parpeodioolar  Mtwoa  tho  ray  to  be  broken,  cr  "t*- 
ftaeted,"  at  the  point  of  incidpnoe.  \Vbat,  then,  is  tbe  taw  of  re&K- 
tjoa  disoorered  by  Snvll  ?  lib  ihia,  that  no  matter  bow  the  anglt  of 
inotdenoe,  aad  with  ii  lh«  angle  of  refraction,  may  vary,  the  relnin 
BHgaitnde  of  two  lin<«,  dependent  oa  these  angles,  and  called  tk> 
•tnce,  remains,  for  tbe  same  medium,  perfectly  nncbanged.  Meiscrr, 
in  other  words,  for  rarioos  aagtas,  each  of  these  two  Unvtt  with  >  ecil', 
and  dividv  ibr  length  of  the  bmgcr  one  by  tbat  of  tbe  aborter ;  Uci, 
bowerer  the  lines  indindually  vary  in  length,  the  qnotient  jvAiti 
by  this  diTtsion  renuuns  abaolntely  the  aama.  It  is,  in  fact,  whit  it 
called  tho  index  of  refraetion  of  lfa«  medium. 

Science  is  an  organto  growth,  and  accurate  meaanromcntt  girtcfr 
hcnoce  to  tbe  tcientiSc  organism.  Wcra  it  not  for  the  anUcedtf 
diaooTery  of  tbe  law  of  sine*,  founded  as  tt  was  on  exact  muMirf 
BMols^  the  runbow  coold  not  bare  been  explained.  Again  and  sgui^ 
moreover,  tbe  angular  dittanoe  of  tbe  r^bow  from  tbe  eon  bad  bew 
determined  and  foond  ooostaaL  In  this  divine  rrmembraiKM'  &«> 
was  no  Tariableneos.  A  lino  drawn  from  tbe  eiu  to  the  rainbow,  anl 
another  drawn  from  the  rainbow  to  the  obsorTer's  eye,  alwayi  iikIumI 
an  angle  of  41°.  TThenc*  thia  steadfastncsa  of  poatttoo — thia  isAoi- 
ble  adberenoo  to  a  {>articuLir  angle  ?  Newtun  gave  to  De  DooilMt 
tbe  CTvdit  of  tho  answer ;  but  we  really  owe  it  to  the  geniiM  ol  D>t- 
eartes.  He  followed  with  hij  mind's  eye  tb«  rays  of  light  intpini^ 
on  a  raiu-drop.  Ue  saw  them  in  part  reflected  from  the  ontaidc  caif>'* 
of  tbe  drop.     He  saw  them  refracted  on  entering  the  drop,  i 
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Wata  its  buck,  arul  ngain  rcfnicUNJ  on  their  cniergeiice.  DMcart^o 
TU  Boqiinintc^  with  the  bw  of  Snclt,  and,  taking  up  bis  pen,  he  cal- 
mhtcd,  by  means  of  that  law,  the  whole  counie  of  llio  mytu  ITo 
proved  that  tho  va*t  majority  of  them  escaped  from  the  drop  a»tUtfr- 
gent  rays,  and,  on  thU  accoant,  hood  became  to  enfeebled  as  to  produce 
no  sensible  effect  npon  the  eye  of  nn  obtvrrer.  At  one  partioular 
angle,  however — namely,  the  angle  41*'  aforesaid — tlivy  emerged  in  a 
pmotically  parallel  eheaf.  In  their  union  was  strengtJi,  for  it  wan  thiw 
partionlar  aheaf  which  earned  tho  light  of  the  "  primary  "  rainbow  to 
the  eye. 

t  There  is  a  certain  ffirm  of  emotion  called  intcllectnal  pleatnre, 
icb  may  be  excited  by  poetry,  literature-,  nntnro,  or  arL  But  I 
donbt  whether  among  the  pleasures  of  tbc  intellect  there  w  any  mora 
pure  and  concentrated  than  that  experienced  by  the  seienlilie  man 
when  a  difficulty  which  has  challenged  the  human  mind  for  age*  melta 
before  his  eyes,  itud  recrystallixes  as  an  illustration  of  natural  law. 
Tbts  pleaenrc  was  doubtless  experienced  by  Descartce  when  he  suo- 
oeeded  in  placing  upon  it*  tnie  pliy*ieal  hania  the  moet  splcnilid  meteor 
of  wir  atrooapbere.  Descartes  allowed,  moreover,  that  the  *'  *<Tonilaiy 
bow  "  was  produced  when  the  rays  of  light  underwent  two  rellectionB 
within  the  drop,  and  two  refractions  at  the  points  of  incidence  and 
emergence* 

It  is  said  that  Descartes  behaved  nngeneroui^y  to  Bncll — that^ 
though  acquainted  with  the  nnpubtiNhod  i>Apcn  of  the  leami'd  Dutch' 
man,  bo  failed  to  acknowledge  hi»  indebtedncMi.  On  tbia  I  will  not 
dwell,  for  I  notice  on  tbe  part  of  the  public  a  tendency,  at  all  events 
in  fuimc  cases,  to  emphasiEe  soch  short -coming*.  Tlie  temporary  weak- 
ness of  a  great  man  is  often  taken  m  a  sample  of  his  wh'>lc  cliaracter. 
Tho  spot  npon  tbe  son  naurpa  the  place  of  his  **  surpassing  glory." 
'nits  ii  not  anfrequenl,  hut  it  is  ncverthelcM  unfair. 

Dcscartea  proved  that,  according  lo  tbe  principles  of  refractJon, 
■  circular  band  of  light  must  appear  in  the  heavens  exactly  where  tho 
rainbow  is  seen.  But  how  are  the  c<^ors  of  the  bow  to  be  accounted 
for  ?  Here  his  penetrative  mind  c«m«  to  tlic  very  verge  of  tbe  Bola- 
H^Jrat  the  limits  of  knowU-<lge  nt  the  time  barred  hi.i  further  prog^ 
IB^  He  connected  the  colon*  of  tbe  ninlww  with  those  produced 
\fj  s  prism  ;  bat  then  these  latter  needed  explanation  just  as  much  as 
tbe  colors  of  the  bow  itself.  The  solution,  indeed,  was  not  poMiblo 
until  tbe  compoctte  nature  of  white  light  had  been  demonMratcd  by 
Newton.  Applying  tlic  Uw  of  Suell  to  tbe  different  colors  of  the 
spectram,  Newton  proved  that  the  primary  bow  most  consist  of  a  ac- 
riu  of  concentrio  circular  band*,  the  largest  of  which  is  red,  and  the 
smallest  violet ;  while  in  ilie  secondary  b<iw  thcw  colors  mum  bo  re- 
veraed.  The  main  secret  of  tho  rainbow,  if  I  may  nse  such  langooge^ 
wu  thus  reroded. 

I  have  said  that  each  color  of  the  rainbovr  is  earned  to  tbe  eye  by 
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%  litwU  of  approximatvly  [wndtel  rayi>.  lint  what  dctennioM  t&ii  fm- 
■Udinn?  Ilvrti  our  real  difficnllies  begin,  but  they  are  to  be  •«■ 
mounted  by  nttvution.  Let  as  endeavor  to  follow  the  courtwof  tht 
Bolar  nys  before  and  aftor  they  impinge  tipon  a  Bjtherical  dntp  U 
water.  Take  first  of  all  the  ray  that  |Muaef  Utrougb  tho  center  of  tbi 
drop.  This  partii'^iilar  ray  strikea  the  back  of  tho  drop  m  a  ffT\« 
dicalar,  ita  refiootvHl  jMrlion  returning  along  ita  own  counw.  Tiki 
anotlicr  ray  doM  to  this  cential  one  and  parallel  to  it — for  the  ib'i 
raya  when  they  reaoh  tbe  earth  are  parallel.  When  this  second  ny 
entera  the  drop  il  ia  rofract«d  ;  on  reaching  tbe  back  of  tbe  drop  it  > 
tbaro  red«ct«d,  being  a  Moond  tim<!  rcfraotod  on .  ita  onergeaoa  &«■ 
tbe  drop.  Hare  tbe  inddent  and  the  emergent  rmys  inoIoM  a  ad 
angle  with  eaeh  other.  Take  again  a  third  ray  a  little  fartluT  tim 
the  central  one  than  tho  last.  The  drop  will  act  ufion  it  as  il  HUi 
upon  its  neighbor,  tho  incident  and  emergent  raya  iitclosing  in  tlutl» 
nULDOo  a  larger  angle  tlian  before.  An  we  nitnat  farther  froa  tk 
central  Tmy  tUu  vnlargemctit  of  thta  angle  oonlinuea  up  to  a  ocftto 
point,  where  it  reachcH  a  maximum,  after  wbioh  further  rotreit  bm 
tbo  central  ray  diminishes  the  :uii;le.  Now,  a  niaximum  utiiablin  1^' 
ridgo  of  a  hilt,  or  a  watcr-»bi-d,  from  wliit^h  tbe  land  falls  tn  a  elofc  tl 
each  side.  In  the  caao  before  u*  the  dircrgMice  of  the  rays  wbcn  tbi^ 
(|tiit  the  rain-drop  would  h«  represented  by  (he  Eit««pQess  of  tbt  ibpt 
On  the  top  of  the  wateisabed — that  is  to  say,  in  tho  neighbortiood  of 
our  maximum — is  a  kind  of  summit  lord,  where  tlto  nlo|ie  for  woe 
diKlanoc  almost  disappears.  But  tho  di«appearanoo  of  tlto  slope  iat- 
Dates,  in  tlie  case  of  our  rain>drop,  tbe  absence  of  diTergencei  Btan 
we  find  that  nt  our  niaxiinnni,  and  close  to  it,  there  issnas  froB  Ik 
drop  a  alieaf  uf  raya  which  are  iiitarly,  if  not  quit«t  panUol  to  MK^ 
other.    These  are  tho  so-called  "  effective  rays  "  uf  the  rainbow.* 

Let  me  here  point  to  s  seriee  of  rocaeuremonts  which  will  illaiint< 
the  gradual  augmentation  of  the  defloction  just  rvfcrml  to  until  ■! 
roMhes  it«  maximum,  and  its  gnwlnal  diminution  at  the  other  lide^ 
tbenaximum.  Tlio  mcasorM  oorrcspund  to  a  sericaof  angieiof  ina- 
denco  wbioh  augment  by  slops  of  ten  degrees : 
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The  figures  in  the  oolumn  i  express  these  angles,  while  under  i  *< 
have  in  each  case  the  accompanying  deviation,  or  the  angle  indmJ 

*  Tliorc  la,  ia  (set,  •  bundle  of  t%y  uiBtt  Itip  maihnuni,  whicli,  whta  Iblf  snMt  A* 
drop,  «r«  oniTn^  bjr  mrroFlloa  almut  «unlx  to  tlw  same  potni  U  II*  ittek.  V  it^ 
eoaiBtgiiooi  »tre  gmir  «uct,  ilicti  tbo  tjaaaotfj  of  ib«  Uqnid  tfdtett  wM  mom  '^ 
njv  lo  qntt  iha  drop  m  iheji  «Di«rcd  it-tlui  b  (o  mj-,  perfMtlT'  patalM.    But  I 
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tb«  ioddcDt  %aA  emergt-nt  rays.    It  vUl  be  seen  that  m  the  uigle 

i:iiioro«aei,  the  deviation  also  increases  up  to  42°  3S',  after  whiob, 

ugh  the  angle  of  iDoideiioo  goes  on  augmenting,  tbe  deviation 

ain«8  leM.  The  laaximom  42^28'  corrcHjionds  to  an  incidence 
'  00**,  bat  in  reality  at  tbia  |)oint  wc  have  already  pOMvd,  by  a  etnall 
'quantity,  the  exact  inaxiiaum,  wbiob  occurs  between  53°  and  59^.  Its 
amount  ia  42°  30'.  This  deviation  oorreapoud^  to  the  red  band  of  the 
nunbonr.  In  a  prooiHcJy  similar  manner  the  other  colors  rise  to  tbeir  niaxi- 
mum,  and  fuU  on  paasiog  beyond  it ;  the  maximnm  for  the  violet  band 
b^g  40*  SO*,  llie  entire  vidtb  of  the  {irimary  rainbov  is  therefore 
ft°,  part  of  this  width  being  duo  to  thi:  angular  in:i^niLud»  of  the  sun. 

We  have  thus  revealed  to  us  tliu  geometric  i^onxlruction  of  ibo 
ninbow.  liat  though  tho  atop  hero  token  by  DuNcartON  and  Newton 
waa  a  f^eat  onp,  it  left  tlio  theory  of  tbe  bow  itiootujilete.  Within 
the  rainbow  prop<;r,  in  certain  conditlona  of  the  atmoBpherL-,  are  seen  a 
Hries  of  riebly-oolored  zones,  which  were  not  ex])l^ned  by  cither  Des- 
cartes or  Newton.  They  are  eaid  to  have  been  first  described  by 
Mariotte,*  and  they  long  challenged  explanation.  At  this  point  our 
dlfficalticB  thicken,  but,  as  iH-furc,  they  ore  to  bo  ovcroomo  by  attcD* 
tion.  It  belongs  to  the  very  esHLiico  of  a  luaxinmin,  approaclicd  oon- 
tinuously  on  both  aides,  that  on  tbe  two  aides  of  it  pairs  of  equal  value 
may  bo  found.  The  maximum  density  of  water,  for  example,  is  39' 
Pabr.  lis  density  when  5'  colder,  and  when  6°  warmer,  than  this 
tDAxioium  ia  Iho  same.  So,  also,  with  regard  to  the  slopes  of  our 
wat«r-shed.  A  scries  of  pain  of  points  of  the  sftme  elevation  can  be 
foand  upon  tho  two  sides  of  the  Hdgc  ;  and,  in  tJic  esse  of  the  rain- 
bow, on  tho  two  sides  of  tho  maxiiimm  deviittion  wo  have  a  succession 
of  pairs  of  raya  having  the  saiiie  dufleclion.  Such  rays  travel  along 
tltc  ume  line,  and  add  their  forces  together  after  tbey  i]uil  tlie  drop, 
Bnt  light,  thus  re-enforced  by  the  coalescence  of  non-divergent  raya, 
ought  to  reach  tho  eye.  It  does  so  ;  and  were  light  what  it  waa  once 
iappoaed  to  be — a  flight  of  minute  particles  sent  by  luminous  bodies 
through  space — then  these  pairs  of  equally  deSected  rays  would  dif- 
fuse brightness  over  a  largo  portion  of  the  area  within  the  primary 
bow.  Itut  iiuwmuoh  an  light  consists  of  waves  and  not  of  particles, 
the  principle  of  inteiferonce  comes  into  play,  in  virtue  of  which  waves 
OAD  alternately  re-enforoe  and  dcftroy  «nch  other.  Were  tho  diataDcc 
piMrd  over,  by  the  two  corresponding  rays  within  the  drop,  the  same, 
tbey  would  emerge  exactly  aa  tboy  enKtred.     Hut  in  no  oaae  arc  the 

as  th4  eonrcrgcoM  U  tint  qulto  ciiLct,  Ihn  pinillelinn  sfuir  <<mcr]n>>c«  l>  nnl^  tpptoil- 
fluW.  Tho  cmcrpoit  rajs  out  ««<-h  otticr  it  cxlrfiiiol;  iliarp  «n«1w.  Itiiu  forming  a 
"MUftlc"  ■liicb  hM  (or  lu  %vjia^UM  [l>a  nj  ot  inaiiiauni  iloriillnn  In  the  Mcondatj 
bov  ««  bars  lo  deal  wlih  a  nilnltontD,  tnsUad  of  a  maxlmoin,  ilio  cmwliig  o(  tlie  Incident 
and  toMrgtat  njs  producing  tlio  obenrrtd  (vmwU  of  iho  oolon.  CBm  Bngnl  and  SbeU- 
batb's  diagmus  Ot  the  ra!iibi>«.) 

*  Prior  of  Sl  K*rtlD-'uniii-1t<raune,  aoar  DUun,  taotiibor  of  itM  Frooch  Acodcmj  «f 
Sdnim  1  •Sod  Id  Pari*,  lU;.  leM. 
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^IrtyiMwi  the  some  The  «otiscquenoe  u  itiat  when  tbe  rayB  emcrgi 
from  the  droi>  tbcy  ara  in  a  oonditiOQ  either  to  support  or  to  deatn^ 
e«cb  other.  Bjr  saoh  ftltomato  ro^nforcement  and  doatractioe,  lit 
colored  looM  are  prixluoi-d  within  thv  primary  bow.  They  are  eiiEM 
**  HiperDumcrary  bows,"  and  arc  noeo  not  oul j-  within  thu  primarjr  tM 
Bonetimc*  also  outaide  the  aeoondary  bow.  The  condition  roqniiiu 
for  their  production  is,tJiat  the  drops  whiob  constitute  tbnahowordkil 
all  be  of  nearly  the  same  eiiEe.  When  the  drops  are  of  diftcreBtdn^ 
we  have  a  confused  mipeq>o»it4on  of  tlto  different  colors,  an  appn» 
mation  to  white  light  b«ing  th«  coiueqnviuie.  This  second  step  ia  ^ 
•xplanatioD  of  the  rainbow  was  taken  by  a  man  the  qnnlity  of  wboM 
genJQfl  reeembled  thfttof  Descartes  or  Newton,  and  who  nghly-tv* 
ycATs  ago  was  appointed  IVofcasor  of  Natural  Philosophy  in  thoBopI 
Institution  of  Great  liritain.  I  refer,  of  coarse,  to  the  illtistrioK 
Tbomaa  Young.* 

But  our  task  i*  not,  oven  now,  complete.  The  finishing  teoeb  lo 
the  oxplanation  of  the  rainbow  was  giv<^n  by  our  last,  emineal,^ 
tTonouer  Itoyal,  Sir  George  Airy.  Bringing  th*^  knowledge  [iwiisri 
by  the  founders  of  the  niidutatory  theory,  and  that  gained  by  nUe- 
<l»cnt  workers  to  bear  upon  the  question.  Sir  George  Airy  showel 
that,  though  Young's  general  pritieiplcs  were  onaasailahlis  hjj  ealcvli- 
tions  were  sometimes  wide  of  thu  mark.  It  waa  proved  by  Airy  that 
the  carve  of  maximum  illnmination  in  the  rainbow  doea  not  ^nito  o^ 
incidc  wllli  the  gcometrio  curve  of  Dcaoartea  and  Newtoo.  HailM 
extended  our  knowledge  of  tbe  snpemumerary  bowa,  and  MRMled 
the  positions  which  Young  had  assigned  to  them.  Finally,  Protwur 
Miller,  of  Cambridge,  and  Dr.  Galle,  of  Berlin,  illuatmtcd  by  eantai 
measurements  with  tlie  tboodolilo  the  agreement  whioh  exiata  betna 
the  theory  of  Airy  and  the  facta  of  olMCrvatioQ.  ITius,  from  D«- 
cartes  to  Airy,  the  intdleotual  force  expended  in  the  eiucidatioii  of  il» 
rainbow,  though  broken  op  into  distinct  personalities,  might  be  t» 
garded  as  that  of  an  individual  artist  engaged  througboat  tliittiaM 
in  lovingly  contemplating,  revising,  and  perfecting  hia  work. 

We  hare  thus  cleared  the  ground  for  the  eeries  of  eiptnmcaiU 
which  constitute  the  sabjeot  of  this  diMiourso.  Daring  our  brief  nai- 
denco  in  the  Al]i!<  thia  year,  wo  were  favon:d  with  some  weatlier  ^ 
matchless  i^erfection  ;  but  we  had  also  our  share  of  fogg}-  and  diiuly 
weather.  On  the  night  of  the  32d  of  September,  tbe  atmoqilierc  wat 
espeeially  dark  and  thick.  At  9  ■■,  h.  I  opened  a  door  at  the  end  <A  a 
pnMage  and  looked  out  into  the  gloom.  Behind  me  hoi^  a  aMll 
lamp,  by  which  the  shadow  of  my  body  was  cast  upon  tlte  fog.  Swb 
a  shadow  I  had  often  seen,  but  in  the  present  ease  it  waa  aoconpBaktl 
by  an  appearance  which  I  bad  not  previously  seen.  Swept  throng 
the  darkncNS  round  tlie  shadow,  and  far  beyond,  not  only  it«  boiinilarv, 
*  Toung'*  worki,  oditeO  by  Pescock,  vol.  I,  pp.  IM,  m,  SST. 
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but  niKO  Iwyond  Ihat  of  the  illumiiiat«i]  fog,  vu  a  piilo>  vhite,  lumi- 
nous circle,  oomplet«  except  at  tlie  point  whero  it  was  cut  through  by 
the  nhadovr.  As  I  walked  out  into  tlic  fog,  this  curi'xm  linio  went  in 
advance  of  mo.  Had  not  my  domcritif  been  ko  %'(.-11  known  to  iiir,  I 
might  bavo  aoct-pted  the  phenomenon  as  an  evidence  of  canoniaation. 
B«nv«Rnto  Ccllitii  saw  Hometbing  of  the  kind  surrounding  hia  shadow, 
and  mtoribcd  it  forthwith  to  supernatural  favor.  I  varied  the  position 
and  intensity  of  the  lamp,  and  found  even  :i  candle  miRicicnt  to  rx^nder 
tbe  lumioons  band  visible  With  two  croitNod  Inths  I  roughly  mea»- 
ored  the  angle  subtended  by  tfa«  radiuH  of  the  circle,  and  found  it  to 
1m  pncUcally  ibo  angle  wliidi  had  riveted  the  attention  of  Deseartes 
— RMoely,  41*  Thin  and  other  facts  led  me  to  suspect  that  the  halo 
was  a  circular  rainbow.  A  week  enbsequently,  the  air  being  in  a  nimi- 
lar  uiaty  condition,  the  luminous  circle  was  well  cten  from  another 
door,  the  lamp  which  produced  it  standing  on  a  table  behind  me. 

It  ia  not,  however,  neociwary  to  go  lo  the  AlpH  to  witness  this  singn- 
lar  phenomenon.  Amid  the  heather  of  Hind  liead  I  have  had  erected 
a  hut,  lo  which  1  escape  when  my  brain  needs  rest  or  my  muscIcB  lack 
vigor.  The  but  has  two  doors,  one  opening  lo  the  north  and  tlie  Othor 
to  the  south,  and  in  it  we  have  been  able  to  occupy  ourselvcN  plcawiDlty 
and  profitably  during  the  recent  iniifty  weather.  Removing  the  shado 
from  a  small  petroleum-lamp,  and  placing  the  lamp  behind  me,  as  I 
stood  in  either  doorway,  ilio  luminous  circles  surrounding  my  shadow 
on  different  nights  were  very  remarkable.  Sometimes  they  were  best 
to  the  north,  and  sometimes  the  reverse,  the  difference  depending  for 
the  most  part  on  tho  direction  of  the  wind.  On  Ohristmas-night  the 
Mnospbere  waa  particularly  good-natured.  It  was  filled  with  true  fog, 
tbroagh  which,  however,  dcHCcniled  piil|>al)Iy  an  cxtrcnK'Iy  f!ii<;  rain. 
Both  to  the  north  and  to  the  south  of  the  but  the  luminons  oirelea 
were  on  this  occasion  specially  bright  and  well-defined.  They  were, 
as  I  have  said,  swept  through  the  fog  far  beyond  its  illuminated  area, 
and  it  wax  the  darkneaa  against  which  they  were  projected  which  ena- 
bled them  lo  shed  so  much  apparent  light.  Tho  "  effective  rays,"  there- 
fore, which  entered  the  eye  in  thin  obxcrvation  gave  direction,  but  not 
diatance,  so  that  the  circles  appeared  to  eomc  from  a  portion  of  the 
stmoBphcro  which  had  nothing  lo  do  with  their  production.  When 
the  lamp  was  taken  out  into  the  fog,  the  illumination  of  the  medinm 
almost  obliterated  the  halo.  Once  educated,  the  eye  could  trace  it, 
but  it  was  toned  down  almost  to  vanishing.  There  is  some  advantage, 
therefore,  in  potu-Ntiing  a  hut,  on  a  moor  or  on  a  mountain,  having 
^doors  which  limit  the  area  of  fog  illuminated. 

■     I  have  now  to  refer  to  another  pbenomcsoD  which  is  but  rarely 

H^BUt  and  which  I  had  an  opportunity  of  witnessing  on  Christmas-day. 

TIWBiist  and  driule  in  the  early  morning  bad  been  very  dense  ;  a  walk 

before  breakfast  caused  my  Kmewhut  fluffy  pilot  dress  to  be  covered 

with  minute  water-globules,  which,  agaioHt  the  dark  baekgroand  under* 


* 
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Ditttb,  snggo0t«d  th«  bloom  of  a  plum.     As  tbe  day  oA 
BoathMBtorn  hovcn  Locusfi  mora  ttuntuotu,  and  the  p«J«  disk 
nni  WM  at  length  seen  diruggling  through  drifting  eiom 
o'clock  the  tnin  had  beooma  furl)-  victorious,  tlm  hoaiber 
br  pcDdcQl  drops,  while  certain  br^cbing  grawwa,  laden  with 
pearls,  prcwntcd,  in  the  Bimligbt,  aii  uppcarsnce  of  exquiitit« 
Walking  nvroM  the  common  to  the  Portiraaoatb  ruud.  mv  wife 
on  reaching  it,  tunn-d  our  fnces  sanward.     l*be  amokr-'llke  f< 
vanishecl,  but  iw  diiuppvaranni  was  accouipanipd,  or  piTriiaps 
\>y  the  ooaleacencft  of  iu  niii)ut«r  particles  iutn  little  gluholn, 
where  they  «au({ht  the  light  al  s  proper  aoglc,  but  not  oiL 
Tbcy  followed  every  eddy  of  the  air,  tipward,  downward,  and 
Hide  to  «i<lc     Their  extreme  mobility  nan  well  calculated  to 
noljon  pr«val(!nl  on  the  Continent,  that  ibo  [Muticles  of  a  fi 
of  being  full  droplet*,  are  roaliy  tittle  bUddimi  or  t««o1< 
ar«  BDpposed  to  owe  their  power  of  floatation  to  this 
VMicular  theory  never  struck  toot  in  England  ;  nor  has  it,  I  si 
any  fonndation  in  fact. 

Aa  I  rtood  in  th«  midst  of  these  eddying  speoks,  to 
eje,  yet  m  email  and  light  as  to  be  perfectly  impalpable 
both  of  handa  and  face,  I  remarked, "  These  parUdce  mnsl  »iinJj 
a  bow  of  >omc  kind."  Turning  my  back  to  the  Bun,  I  stooped  do* 
as  to  keep  well  «'ithin  the  hiycr  of  piuticlca,  which  I  snppoaed  to 
shallow  one,  and  looking  toward  tlie  "l>crirB  I'oocli-Bowt,'' taw 
anticipated  phenomenon.  A  bow  without  color  spanned  the  I'm 
Bowl,  and,  though  whit«  and  pale,  was  well  defined  and  Mhihtis 
aspect  of  weird  grandeur.  Once  or  twice  I  fancied  a  foiut  raddi 
could  be  disecined  on  its  outer  bouiulary.  The  stooping  vai 
necessary,  anil  t*  we  walked  along  the  new  Portsmoath  roeid,  with 
Punch-Bowl  to  our  left,  tlie  white  arch  marched  along  witli  u*. 
certain  point  we  ascended  to  the  old  Portsmouth  mad.  whence,  a 
Sat  space  of  rury  dark  heather  in  the  forvgroand,  we  wnlcbcd  the 
The  sun  hwl  then  become  strong,  and  the  tky  above  ns  blue, 
wliich  could  in  any  proper  sense  he  oalled  rain  existing  at  (he  tb 
the  atmosphere.  Suddenly  my  companion  eiclaimcd.  "  I  son  tb* 
eirde  meeting  at  my  feet ! "  At  the  same  minni^nt  the  cirrio  b 
viubte  to  me  alao.  It  was  the  daiinces  of  our  imma^dtate  fonign 
(hat  enab!c<l  us  to  at*  the  pale,  luminous  band  projected 
We  wa]ke<l  loood  Hind  Head  Common  with  the  bow 
in  view.  It*  crown  Mimetimes  disappeared,  sJiowinp  Uj.-jI  the 
globidcs  which  prodncetl  it  did  not  extend  to  any  great  huight 
atmosphere.  In  such  caaes,  two  shining  buttresses  wore  l«ft  l 
which,  had  not  the  bow  been  previously  seen,  would  have  1aA\ 
■ignificanoe.  In  some  of  the  combes,  or  vai]oy^  whcr^  the 
particles  had  collected  in  greater  niinibcra,  the  end  of  the  )mw 
ing  into  the  combe  emitted  a  light  of  more  than  the  usual  bri, 
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poring  our  valk  the  bov  was  broken  and  rofornwd  ttevAr&l  times,  and, 
lud  it  Dot  be«n  for  our  previotm  uxiK'ncnoe,  botb  in  Uhi  Alps  uid  «t 
■ind  llcat],  it  miglit  Wi.'ll  have  cacapeil  altviitiun.  \^^).1t  this  wliit« 
BOW  lo«t  in  bt^uty  and  intenaity,  as  cDiu[>ar«d  with  the  ordinary  col- 
m«d  bow,  was  mora  than  atoned  for  by  its  ireirdiiess  and  its  novelty 
to  both  obflervere. 

The  whito  rainbow  {Tare  en  eiet  Uanc)  WM  lint  di»cribvd  by  tlM 
bpaniard,  Don  Antonio  do  Ulloa,  Lieutenant  of  the  Company  of 
Eenttomcn  (laanU  of  the  Marine.  By  order  of  the  King  of  Spain, 
Don  Jorgv  Juan  and  Ulloa  nude  an  expedition  to  South  America,  an 
pccounl  of  which  is  giren  in  two  atoply-illuetnited  <]uarto  volumes  to 
tie  found  in  the  library  of  tbu  Roynl  InHtitution.  Tliu  bow  was  ob- 
served from  the  summit  of  tbo  mountain  Paoibainarca,  in  Pvm.  The 
angle  rabtcndt-d  by  ilH  radiuH  waa  311°  SO',  which  i»  eonsidi;n)>ly  less 
than  the  angle  subtended  by  the  radius  of  the  ordinary  bow-.  Between 
th«  phenomenon  observed  by  us  on  Cbristmafrday,  awl  iliat  dctcribed 
by  iniuo,  there  are  some  points  of  difFerenoe.  In  hhi  caMi  fog  of  suffi- 
cient density  existed  to  enable  the  shadows  of  him  and  bis  six  com- 
panions to  be  seen,  each,  however,  only  by  the  person  whose  body  cast 
the  shadow,  while  arouml  (be  head  of  cjieh  were  observed  those  zones 
ef  color  which  obaracterize  the  "cpeoter  of  the  Brockon."  In  our  ease 
no  shadows  were  to  be  seen,  for  there  ivas  no  fog-screen  on  which  they 
could  he  coaL  This  implies  aUo  the  absence  of  the  zones  of  color  ob- 
served by  L'lloa. 

The  white  rainbow  has  been  explained  in  various  ways.   A  learned 

rencfanian,  Sf.  Bravais,  who  has  written  much  on  th«  optical  pbe- 

nonuiui  of  tiif  ttlmospben-,  and  wlio  can  claljn  the  addiUonal  reconi* 

ndation  of  being  a  (iiBtingui^bed  mountabieer,  has  sought  to  connect 

bow  with  the  vesicular  theory  to  which  I  have  just  referred.  This 
leory,  however,  is  more  than  doubtful,  and  it  is  not  necessary.*  The 
genius  of  Thomaa  Young  tlirows  light  upon  this  subject  as  upon  so 
many  othcrv.  lie  showed  that  the  whiteness  of  the  bow  was  a  direct 
conHCi|nencu  of  the  nnallncss  of  the  drops  which  produce  it.  In  fact, 
the  wafted  water-specks  seen  by  us  upon  Illnd  Hc«d  f  wi^re  tlio  very 
kind  needed  for  the  production  of  the  phenomenon.  Bui  tbo  observa- 
tions of  Ulloa  place  his  white  bow  distinctly  vnthm  the  arc  that  would 
be  occupied  by  tbo  ordinary  rainbow — that  is  to  say,  in  the  region  of 
snpemnmenirtM ;  and  by  the  action  of  the  supernumeraries  upon  each 
otli«r  UUoa'a  bow  waa  accounted  for  by  Thomas  Young.    The  smaller 

•  Ibt  veifnilar  fhtorj  m*  comlMUd  tvtj  «bly  In  Ttanee  hj  tbc  Abb*  Ralllwd,  "bo 
t  also  ghwi  «a  iniuraiting  umJ^^  of  tbe  ninboir  al  the  end  <d  hU  tnuuUiiMi  <A  mj 

■VOIM  OB  t^t." 

\  Oai]  tm  rvfnge  in  tbe  Alp*  bt«n  boill  on  the  toulbeni  cdc  of  ib«  tiIIc;  nl  the 
BhAn*,  M  u  to  enable  on  to  look  avtb  tbc  *un  behind  ua  into  ibe  rtXinj  and  mtms  it,  w« 
■btnU,  I  tlilnk,  htxt  f rtquentlf  seen  the  abitc  bgir ;  wbcrcM  on  the  opposlu  nonnlafai. 
>  wbkli  Ueea  tbo  sun,  ■«  luTe  imt«c  tcoi  It 
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\\ie  drops  th«  hrcmdor  ar«  tite  zon«8  of  the  BUperaamtrary  bow*,  uj 
Young  iirovwl  by  calculatioB  that  when  the  drops  have  a  dbinttn 
of  yyVv  "^  nSr  °^  *>>  i^^N  It*^  baodK  ovcrliip  each  other,  and  po- 
dnce  white  light  by  their  mixture.  Uiililcc  the  gpomotric  bow,  tin 
railiDB  of  tho  wliito  bovr  varies  within  certain  limit*,  which  M.  Bnnii 
sfaowH  t»  Ik;  33"  30'  and  41°  46'  rcflpcotircty.  In  the  latter  csfelkt 
white  bow  i»  the  ordinary  bow  deprived  of  ita  colur  by  llio  i^moltoi* 
of  the  dropa.  In  all  the  other  cases  it  ta  produced  by  the  scttOQ  of  Ik* 
supcniumerartes. 

The  physical  invKtigntor  dcsim  not  only  to  observe  natural  pb^ 
nomi'na  but  to  recrvnte  tlicm— to  bring  them,  that  is,  under  the  domb^ 
ion  of  experintpnt.  Prom  observation  we  k^m  what  Nature  tA  willag 
to  reveaL  In  experimenting  we  place  her  tn  the  witn«M-box,  croo-o- 
amine  her,  and  extract  from  her  knowtcdf^e  in  exr«»  of  that  wlilrft 
would,  or  could,  be  spontancoaely  given.  Accordingly,  on  my  retail 
from  SuHtzoriand  last  October,  I  sought  to  reproduce  in  the  laborator;f 
the  effcots  obMrved  among  the  mountain*.  My  first  object,  tlicrefen 
was  to  obtain  artiilcially  a  mixture  of  fog  and  drizzle  like  that  ob- 
served from  the  door  of  our  cottage,  A  strong  cylindrical  ooppa 
boiler,  sixteen  inches  high  and  twelve  inches  in  diameter,  was  neariy 
filled  with  water,  and  heated  by  gas-ftamos  until  steam  of  twenty 
pounds  precatiro  was  produced.  A  valve  at  the  top  of  the  boiler  ni 
then  opened,  when  the  steam  issDed  \-iolenlly  into  the  atmosptme, 
carrying  droplets  of  water  mechanically  along  Miitli  it,  and  condcotiiig 
above  to  droplets  of  a  simitar  liind.  A  fair  iinitntion  of  the  AlpiM 
atmosphere  was  thus  prodneed.  After  a  few  tentative  experimeoti, 
(he  luminous  circle  was  brought  into  view,  and,  having  once  got  bold 
of  it,  the  next  step  was  to  enhance  its  intensity.  UU-lamps,  (he  lime- 
light,  and  the  naked  electric  light  were  tried  in  sncoeesioo,  the  sonne 
of  rays  being  placed  in  one  room,  the  hoiU-r  in  another,  while  the  ol^ 
server  stood,  with  liia  back  to  the  light,  between  them.  It  is  Rot,bov- 
ever,  necessary  to  dwell  upon  tJieee  firat  experiments,  surpassed  at  thry 
were  by  the  arrangements  subsequently  adopted.  My  mode  of  pro- 
ceeding was  this  :  The  electric  light  being  placed  in  a  camera  with  t 
condensing  k-nn  in  front,  the  position  of  the  lenn  was  so  fixed  a»  10 
produoft  a  beam  Hiilfi<-ivnt1y  broad  to  clasp  the  whole  of  my  head,  and 
loAve  an  aureole  of  light  around  it.  It  being  desirable  to  lesMO  u 
much  aa  possible  the  foreign  light  entering  tho  eye,  tho  beam  wu 
received  upon  a  distant  black  surface,  and  it  waa  easy  to  more  tke 
head  until  its  shadow  occupied  the  center  of  the  illuminated  area.  To 
aeeure  the  best  effect  it  w-is  found  neceiwary  to  stand  close  to  the 
boiler^  eo  as  to  he  immersed  in  the  fog  and  driczle.  The  fog,  howewr, 
was  soon  discovered  to  bo  a  mere  nuisance.  Instead  of  cnhaocing,  it 
lilurrc'I  the  cSeot,  and  I  therefore  sought  to  abolish  it.  Allowing  tb* 
steam  to  issue  for  a  few  seconds  from  the  boiler,  on  closing  the  liw. 
tho  cloud  rapidly  melted  away,  leaving  behind  it  a  host  of  rniml* 
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lliog  )□  tlic  beam.     A  bonutifnl  ciroohir  nuobov 

Uirough  the  air  in  front  of  th«  olwcrrcr.    Tbo 

^duljr  ■(ti-nded  by  iu  woondary,  witli  the  coIoik,  m 

be  opcaiDg  of  tbe  ralve  for  s  singlfi  second  causes 

Thus,  twenty  times  in  sttcceuion,  puffs  c«ti 

TTp  from  tiic  boilor,  trcry  puff  being  followed  by  tliu 

Tbv  bows  ]irt>duc(.il  by  siiiglv  putta  arc  uviincm'cot, 

globules  Ta)>idly  disappear.     Greater  peruanenoc 

_Um  valve  is  left  open  for  an  interval  Bufficient  to  dis- 

aunt  of  driszie  into  the  air.* 

Bces  for  prodiK^ing  a  fino  rain  hav«  boea  tried, 

rtiro  of  tbem  will  suftitw.     Tim  roM  of  a  wat«ring- 

a  meaUK  of  producing  a  tbowor ;  und  on  th« 

I  Itad  some   spray-producers  constructed.     Id 

surface  was  coiivttx,  tbe  thin  convex  met^I  plate 

orifioes  too  amall  to  be  seen  by  tbe  naked  eye. 

tare,  fiileU  of  very  sensible  magnitude  issue  from  tbe 

^Mmo  diataooe  below  tbe  epray-producer  tbv  fillets  sitako 

and  fonn  a  fine  rain.     TLo  small  orifices  are  very 

by  tbe  fine  partiules  sospundud  in  Loiidon  water, 

the  rose,  fillered  water  was,  therefore,  resorted 

wa4  mounted  on  tbe  roof  of  tbe  Hoyal  loBtitution, 

am  of  which  descended  vertically  a  piece  of  compo- 

I  diameter  and  about  twenty  feet  long.     By  means  of 

ngis  a  single  rose,  or,  when  it  is  desired  to  increase 

I  or  density  of  tUe  shower,  a  group  of  two,  three,  or  four 

bed  to  (ho  end  of  the  comp<^tiibo.     From  these,  00  the 

|a  Dock,  tbe  raiu  descends.    Tho  circular  hows  produced 

>  far  richer  in  color  than  thoiie  prndiiccd  by  the  smaller 

condensed  steam.     To  see  the  effect  in  all  iu  beauty 

bcws  it  iit  noRCMary  to  stand  well  within  tho  shower,  not 

Awatef'proof  c<r.xt  and  cap  are,  therefore,  needed,  to 

^ot  goloshes  may  be  added  with  advantage.     A  person 

le  (he  beam  may  see  bits  of  both  primary  and  secoad- 

fixed  by  their  respective  angleti ;  but  tbe  colors  are 

ipreMiTe^  white  within  the  shower,  with  the  shadow  of 

pying  its  proper  position  on  tho  screen,  the  brilliancy  of 

ttntofdioary.     The  primary  clothes  it»vU  in  tbe  richest 

I  vofdi  natine  heie,  thai  nfaca  th«  ounor*  wid  lea*  kw  uxd  the  btam 

in  ny*"  to  the  ejv  may  not  b«  room  thnn  t,  foot  In  widih,  *hau 

bj  Ibcw  rajn  tony  be,  to  all  ippcaMuioc,  fiittcn  or  l«pnlj 

,  insnch*  btsm,  iniKt'd.  Ilie  ilroim  vhldi  produce  the  bow  icust  bt  ti-r; 

froo  tbe  (Dorc  dLxnnt  drop«  nould  not  Ttach  the  r«|Uirod  wiglp. 

noe  Kf  the  rirruUr  boir  it  often  gtrat,  bi  cmDpaiuoi)  with  tlial  of  llio 

Both  (Ii»laii«!  >nd  iHamelpr  dibt  be  in«de  fo  tmdri^  Tsnatjotu.    Id 

I  not  see  •  localiml  objiKt,  but  rectire  >  lunkoui  imprewico,  which  is 

I  to  «  pQiliuD  of  the  fioM  of  vie"  laz  rcmo*«d  from  tbt  b— '-  —'sia, , 
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;  though  IciB  vivid,  showA  its  colon  ii 
pwitv. 

bow  b  ftcooinpaniod  by  Rppeannocs  «alca]ab 
ant  sttentioD  almobt  more  tbaa  the  bow  ttaelf.    1 1 
tlie  exiM«ace  of  effectire  rays  over  and  above  i 
U»  geometric  law.    They  fall  witliin  thp 
>  wwd*  of  Thomas  Young,  "  woalJ  exbiliil  &  cos 
torfinntarUght,  l>tit  for  tlio  gonural  law  of  interff^TGnoe ' 
^fht  into  concentric  niigs."    Ono  could  almost 
t^'^ppanamxy  of  showing  Young  how  liturally  his  words  an. 
:  how  beautifully  his  theory  is  illustraKnl,  by  ihcM 
-nmbowSL     For  hvro  ibo  Bpaoo  within  the  primaric* 
bf  ^mmamxtna  •n[)«rnumerary  bands,   «>lorod  like  the  rainbow, 
neipadaally  narrower  as  they  rrtntnt  from  the  primary, 
hvn  as  Ihey  are  Bomctimes  called,*  wliirh  oorutitat«  ■ 
tl»  mmtK  ipfcodM  itlustrationa  of  thp  principle  of  iut«rfvrrDi'e, 
Cnn  each  other  by  lonos  of  darkness,  where  the 
.m  bcipg  Midod  together,  drstroy  estcb  other.     I  have  i 
am  maityaaetgbl  of  these  beaatUul  bands,  concentric  with  tbe  tma  ] 
wny.    The  snpemumerariea  are  fovmed  next  to  the  moat  refr 
oolor  of  the  bow,  and  therefore  oocor  uMin  the  primary  i 
IB  tJM  seooodary  bow,  the  violet,  or  moet  refrangible  color,  u 
oMawfe ;  and,  following  the  violet  of  the  secondary,  I  hare  i 
ooontvd  ae  many  ax  five  vpiirious  bowH.    Some  notion  may  be  l 
utthn  intoo^y  of  (lie  primary,  when  thesoeoodary  iaabl«to{ 
uAMb  at  this  defloriptioD. 

tin  esttvmely  handy  ipray-prodacer  is  that  employed  to  i 
tha  air  ia  the  Hooses  of  Parliament.    A  fillet  of  water,  iMuisg 
^tn•a9  pjiMBMU  from  a  small  orifice,  impinj^a  on  a  little  diah 
■** 


a  •*» 


of  aboot  one  twentieth  of  an  inch  from  the  orifi« 
a  il£>k,  the  water  spreads  laterally,  and  br^fiks  np  tattl 
Ibriftny.     Here,  nI#o,  J  liave  used  tlio  spray -prodi 
is  gMopv,  the  latter  arrangement  being  resorted 
of  tfmtial  deodty  were  required.    Jn  regard  to 

attd  sopereumeisries,  eitremely  brilliant  effects  ! 
vitfk  thja  form  of  spray-prodnrer.     The  <|uaQt)ty 

wtaet  le»  than  that  required  by  t^to  rose,  tlw  I 
pcvducM  Icaa  flooding  of  the  locality  wl 
In  this  Utter  respect,  the  steam-spraj 
A  pmB  of  two  seconds'  duration  eoffioes 
\fi««.  tlkif  nhM^ent  showiT  being  «o  lif^ht  as  to  not 
.   v-Ioching  unnecewiary.    In  other  caw*,  the  i 
A  Mi^Miag  may  be  avoided  to  a  gix'at  extent  by  tontmf; 
ft  tbiwt  timo  only,  and  then  cuttiug  off  the  supply] 
iwM  gf  ihe  bow  being,  however,  proportionate  to 
*&Ma^  I  ooBfen^  aMtamj  liUng. 
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Sttrntlon  of  tiie  sbower,  will,  when  tlte  ahoweT  U  brief,  he  ei-meBoent. 
Henoe,  when  quiet  and  continncd  con  tent  plat  ion  of  all  tUc  phcnomima 
u  dwired,  \hv  ohwrvcr  mu«t  nialce  op  liU  mind  to  l»niv«  the  rain.* 

In  one  in)]>i>rtatii  jiarticular  tho  spray -]iroduc«r  last  described  com- 
kBeoda  itself  to  our  attention.     With  it  we  ean  operate  Qn  Kuluiancea 
more  contly  than  water,  and  obtain  rainbows  from  liquids  of  tbe  most 
variou*  refraetive  indices.     To  extend  the  Scid  of  experiment  in  this 
direction,  the  following  arraogemont  hax  iH'en  deviMtil :   A  dtrong 
cylindrical  iron  bottle,  wholly  or  purtly  filled  with  the  liquid  to  be 
experimented  00,  ia  tightly  closed  by  a  brass  cap.    Through  the  cap 
piiKinti  a  metal  Inbo,  ooldereil  air-ti;;lit  where  it  crosses  the  cap,  and 
Hiding  near  llie  Wtlom  of  the  iron  bottle.     To  the  free  end  of  this 
tube  is  attached  the  spray-producer,    A  second  tube  passes  also  through 
the  cap,  but  ends  above  the  surface  of  the  liquid.     Tliis  second  tub«|j 
which  is  long  and  flexible,  i»  eoiincete<l  with  a  larger  iron  bottle,  COM 
taining  compresHed  air.     llointing  the  small  bottle  to  a  convenicnH 
livtght,  the  Up  of  the  larger  bottle  is  carefully  opened,  tJio  air  passeal 
through  the  flexible  tube  to  the  smaller  bottle,  exerts  its  pressure  upon 
the  surface  of  the  liquid  therein  contained,  drives  it  np  the  other 
tube,  and  causes  it  to  impinge  with   any  required  degree  of  force 
against  the  disk  of  the  spray-producer.    I-Vom  this  it  falls  in  a  fine 
rain.     A  great  many  liquids  havu  been  tested  by  this  arrangement, 
and  very  rcmnrlcthlu  rt-xult*  b*vo  been  obtained.     I  will  confine  my- 
self here  to  a  rtifercnce  to  two  liquids,  which  commend  tliemsctves  oaJ 
tocoant  of  their  cheapneia  and  of  the  brilliancy  of  thoir  effects.     Spirit" 
of  lorpentine,  forced  from  the  iron  bottle,  and  eauatid  to  fall  in  a  fin« 
shower,  produces  a  circniar  bow  of  extraordinary  iolenMity  and  dcplbJ 
of  color,     With  jwiralHnc^oil  or  petroleum  a  similar  effect  is  obtained.  ' 

Spectrum  analjrsis,  as  geuerally  understood,  occupies  itself  with 
atomic,  or  molecular,  a<!tion,  but  physical  spectrum  analysis  may  be 
brought  to  bi-ar  upon  our  falling  tOiowers.     I  asked  myself  whether  a 
composite  shower — that  is  to  aay,  one  produced  by  the  niinglnd  spray 
ot  two  or  more  liquids— could  not  be  analysed  and  made  to  declare  its 
ooosticuents  by  the  production  of  the  oircular  rainbows  proper  (o  thu 
req>ectiTe  liquidti.    This  wait  found  to  be  the  case.     In  the  ordinary 
nunbow  the  narrowest  col'jr-b:itid  is  produced  by  its  most  refrnngible 
[ighu     In  genera),  the  greater  the  n^fraction,  the  smaller  will  be  tbM 
tiow.     Now,  as  spirit  of  turpentine  and  parafliue  are  both  more  refraa^ 
[ire  than  water,  I  thought  it  probable  that  in  a  mijted  shower  of  waten 
ind  pftraifine,  or  water  and  turpentine,  the  smaller  and  more  luminous 
jtrole  of  the  latter  ouf;ht  to  be  seen  within  the  larger  circle  of  the 
roimer.    Tbe  result  was  exactly  tn  accordance  with  this  anticipation. 
Beginning  with  wal^tr,  and  producing  its  two  bowK,  and  then  .^Ilnwing^j 
the  tarpcntino  to  shower  down  and  mingle  with  the  water,  within  tha^ 

*  1W  TIT*  vbkh  fom  th«  arliSdat  bow  cnicrec,  w  might  be  otpcotod.  •^'■tuMd 
Ctondwteips. 
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large  and  bMiitifuIly  colored  wster-w1>c«),  Um  more  richly 
oirdtt  u(  tli«  turpentine  makes  its  appcarauco.  Or,  Iwgiiuuau 
turpentine,  and  fonning  ita  ooDccntrat«d  irin ;  oo  taming  on 
wal«r-8pra7,  though  to  the  cjro  the  Bhower  eecms  abnolittcly  bi 
neoos,  its  true  character  i»  intttantly  declared  by  tlic  flubiog  out 
larger  ooncvntric  aquooux  l>uw.  Tbc  nratcr  primary  ia  accompi 
ita  H,-cotidary  do«e  at  band.  Aatociatvd,  moreover,  with  all  tbv 
primary  and  BeooDdary,aret]>einii>emun)('rurii.'«  which  belong  to  ibeo; 
and  a  more  aaperb  experimental  iUusiralion  of  optical  principlfs  il 
vould  be  hardly  ponible  to  vitDeae.  It  is  not  the  Icm  tmpteasire  be- 
cause cztraot«d  from  tbit  umple  combituttion  of  a  beam  of  light  and  i 
•bower  of  rain. 

In  the  "PhiltNtoptiical  TiiinEi.actioit)i "  for  1835,  the  late  Colonel 
Sykea  gave  a  vivid  deiicriptioii  of  a  circular  aolnr  raiohov,  obsaTcd 
by  bim  in  India,  during  periodn  when  fogs  and  mJata  irere  prenlcnl 
in  the  chasms  of  the  Gbita  of  the  Dec«aD : 

It  vas  dariDK  «dcIi  periods  that  1  bad  iwTeral  opportimiUea  of  nimiiiifl  tht 
iJBgiilar  phonomoDOO,  ib»  cireiilar  rainbow,  wbiob,  from  iU  rareoeM;  b  Iftkm 
of  as  B  poHdble  occurreticA  onlj'.  The  •tratiim  of  fog  from  tlM  Koaknn  on  mm 
oooaiioos  row  ■omewbat  abore  the  1ev«]  oi  tbo  lop  of  a  precipice  fonniag  tfa* 
DDTtbwMt  eearp  ot  lb*  lull  fort  of  Kurretdinndiu^sbnr,  froio  t«o  tothrMlkofr 
•and  feet  porpendlenlar,  witboot  coinbp:  over  npon  tbe  tahlo-land.  I  ra  jktA 
At  the  edge  of  tbo  precipice  just  wttliont  tbo  limits  of  the  fog,  and  irbh  ■  dsud. 
lea*  eon  at  id/  back  st  a  very  lev  olovaliou.  Under  «ach  &  ooroblestkai  ot  br 
▼orable  (nroumitancr*,  the  drcninr  rainbow  oppMu-i-d  quite  perfect,  (if  tbe  ncil 
Tirid  colon,  one  Italf  above  tlio  tcrd  on  which  I  Ktood,  the  other  half  Mo*  iL 
BbaiIowiiiiidi«Uoctoatlia*ofni;M>lf,  luyborWiSnd  peopta  q^Morod  ia  tbe  en- 
ter of  tbo  circle  as  a  plctinv,  In  whl^  tba  bow  fomied  a  rMpteadeat  IVwM.  Vf 
atlentlaiiu  were  incredDluiu  tliat  tbe  Ignns  they  saw  uider  sooh  exlrMftSniiT 
drcun»[iui<x-'«  oouM  be  ttietr  own  ahadown,  nni)  tli«y  toasad  tfaelr  anai  lad  kp 
aboat,  oDil  put  their  IknIIcs  into  various  postures,  to  be  aaaared  of  the  fact  lij 
tbe  oorreapoDdint!  muTurneats  of  tbe  objects  n-ithln  tike  circle;  and  tt  nt  ■■> 
little  time  ore  the  snporstitions  fedtag  witli  wbiob  the  spectacle  sasriteel 
wore  olT.  Fruro  our  proximit/  to  the  fo^,  I  believe  the  diameter  of  the  caik* 
no  time  exceeded  fin?  or  sixty  feet.  Tlio  brillinnt  drde  was  aeoonpiaMbj 
the  niuo]  outer  bow  in  fainter  colon. 

Air.  E.  Colbome  Babcr,  an  aocomplisbcd  and  intrepid  traveki,tiii 
recently  i^ricbcd  tho  "  Trmnsaotions  "  of  tbe  Royal  Geographical  So- 
ciety by  a  paper  of  rare  merit,  in  which  his  travL-ts  in  Western  Chin* 
aro  described.  lie  made  there  tbe  ascent  of  Mount  O — an  cmintace 
of  great  celebrity.  Its  height  is  about  eleven  thousand  feel  above  tbf 
>c«,  aod  it  is  flanked  on  one  side  by  n  cliff  "a  good  deal  more  iba  t 
mile  in  height."  FVom  the  edge  of  tbi«  cliff,  which  is  gnardei  Vj 
po«t8  and  cltains,  you  look  into  an  abjaa,  and  if  fortune,  or  rather  tbf 
mists,  favor  you,  yon  ace  tbero  a  roiraole,  it-hich  i«  thaa  daonbcd  bf 
Mr.  Baber : 

Nalurall/  enough  It  li  with  some  trepidation  that  pUgrins  ■^ppn^fh  tUi  M* 


■ 
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•ome  brink,  but  thoj  are  drnwii  to  St  b;  the  bopo  of  boholdioft  the  ro7>t«rioiu 
apparition  known  as  tbo  "Fo-Kaaog,"  or  "Glojy  of  Buddha,"  which  floBta  In 
intd-ttir,  li»lf-w«r  down.  So  muij  eye-witnetaM  hul  told  mo  of  this  wonder, 
tiict  I  could  not  doabt;  but  I  ((uod  loog;  and  ueadfonllf  Into  the  golf  irithout 
aueeeaa,  and  canio  awiij  dlnAiipointed,  but  not  incrcduloua.  It  wa*  described  to 
inaaa  acird«of  brillknt  uid  many-colored  radimtve,  broken  00  tbuoataide  with 
qaick  flsiihes  and  surronnding  a  oontral  disk  9*  bri^bt  ai  tbo  snn,  but  more  beau- 
tifuL  Dovout  Ilnil(lhi*tii  oioert  that  !C  \»  an  ouianaLioa  from  the  nur«ol«  of 
Buddha,  and  a  risible  *lgO  of  th*  hollncM  of  Mount  0. 

lui|>o»ib)c  aa  It  m^  bo  d«emod,  tbo  phenomenon  does  reallj  exiitL  I  anp- 
poaano  b<)tt«roTiileneaeoD]id  be  dcalrvd  forth«att«stAtionof  a  Buddhist  mlraol* 
than  that  of  a  Baptlit  mbnooary,  DnlsM,  indoud,  it  be,  as  in  this  ceiio,  that  of 
(iM  Bapli»t  minuonariciL  Two  geatlomuu  of  that  persuasion  have  a»c«ndi<d  the 
mountain  aiooe  mj  vl«ii,  and  have  Sk>«D  the  Glorjr  of  Buddha  MTeral  tiinea.  They 
relate  that  it  reaemblea  a  gnldcn  ■nn-like  dink,  tnolovcit  in  a  ring  of  priainalio 
color*  more  cloaet^  blended  than  In  the  rainbow.  .  .  .  Tito  mlariunartet  Inromi 
me  that  It  was  abont  throe  o'clock  in  the  afternoon,  near  the  middle  of  August, 
when  the^r  saw  the  meteor,  and  that  it  wan  onlj  visible  when  the  precipice  was 
more  or  lean  clothed  In  mUt.  It  appeared  to  lie  on  the  anrfaee  oS  the  mitt,  and 
wu  alwaj*  in  the  direction  of  a  line  drawn  from  ilic  t>nn  tbroufth  their  beads, 
aa  is  certified  hj  the  fact  tliut  llio  ebadow  of  their  h^ads  was  seen  on  the  meteor. 
Tboj  eonld  itcl  tboir  hcada  out  of  the  wn<r,  *o  to  apeak,  br  ittooping  down,  bnt 
ore  not  iiire  if  they  could  do  so  by  stepping  nside^  £boIi  spectator,  howoT«r, 
conld  tM  the  aUndowa  of  the  by-atasdera  as  wvU  as  his  own  projected  on  to  the 
apponraoee.  They  did  not  obeerre  taj  rars  tproiuting  from  it  The  oentral 
did:,  the*  think.  Is  a  r«flect«d  imane  of  the  sun,  and  the  inclosing  rhkg  Is  a  run- 
bov.  The  ring  wu  in  tbiekneai  about  one  fonrth  of  the  diameter  of  the  disk, 
and  distant  f^om  It  b;  about  the  same  extent :  but  the  reculleetion  of  one  inform- 
ant wa>  Ibat  ihu  ring  touched  tlio  dink,  n-ithoiit  imj  intervening  space.  Thn 
iibaduir  of  a  houd,  when  thrown  upon  It,  corered  about  one  eighth  of  the  whole 
dUiBat«r  of  tlie  metror.  The  rainbow  rin^  wa«  not  (]aile  ooniplete  In  its  lower 
part,  bnt  Ibey  attribute  thb  to  the  interposition  of  the  edge  of  the  preoipiee. 
Tliej  tat  no  rtaaon  why  the  appearance  should  not  bo  risible  at  night  when  the 
mooa  ia  brilliant  atvd  appoHitely  placed.  They  profess  tbemaelvea  to  have  been 
A  good  deal  mrpriied,  bat  nnt  atartlod,  bj  the  spectacle.  They  would  conshler 
it  remarkable  nther  than  oatoniahiug,  and  arc  disposed  to  call  it  a  very  improa- 
^va  pbammeooR. 

P  It  la  to  be  regretted  lb*t  Kfr.  Baber  failed  to  sec  the  "  Glorj-,"  and 
that  we  in  cousequcnoe  mi«8  hU  own  description  of  it.  Tbero  aeema 
a  elif{ht  inadvertence  in  the  jRuteinont  that  the  bead  could  bo  got 
oat  of  tbo  way  by  stooping  ;  fur,  n»  long  au  tlic  "  Glory  **  reaulned 
a  circlf,  the  shadow  of  the  head  tousi  linve  oociipied  ita  cvnter. 
S(«p[Hng  Midc  woul<l  simply  displace  tbo  bow,  but  Dot  abolub  tb« 
•hadow. 

Tboa,  atarting  from  X\\t!  firet  faint  circle  seen  drawn  tliroogh  the 
thick  darkneaa  at  Alp  I.usgon,  we  have  steadily  followed  and  developed 
our  phenoinonon,  and  ended  by  rendering  the  "  Glory  of  Buddha"  a 

juplive  of  the  laboratory.     'Jlie  reault  Diight  be  taken  aa  typical  of 

Btger  things. 

^1  ret.  xsit.—^i  ___ 
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SCIENCE  VERSOS  THE  CLASSICS. 

Sr  C  A.  EGOBBT, 
nanMOB  n  tus  wh.t*  vtirtairf  or  tatrt. 

AT  Ibc  preaent  «Uge  of  tiic  dUcussioa  as  to  tbu  ralao  of  tin 
ing  tQ  tha  I^in  anA  Grtsck  laagiuigc*  and  tlittir  lit«nlan, 
testimony  of  l*rofi>98or  Preyer,  of  tlie  Uaivi-rsttj-  of  Jeiiii,  U  itnt  * 
out  importauco.  Professor  I'reypr  U  iuttrwitwl,  and  tie  out  il 
among  Gcnuun  proft»»on,  in  the  question  of  "  health  aad  x\ffsr 
duHMUMJutd  iTi>akn«u"of  the  German  yoath.  lu  aa  aniclt-  ''On 
Preserratioa  of  Health,*'  iiublUh«il  in  tlic  "Deatscbe  Hucljciia,' 
made  the  folloiriDg  pertinent  remarka  : 

"  The  prvseTTatioD  of  health,  of  the  power  of  «glit  aod  miuck 
the  rcadtnvu  of  the  mind  to  rec^ve  impKeoons  from  nature  and 
of  fre«hnC9M  and  youthful  elasticity,  is  undoubtedly  of  tnnch 
ooDHcquenoo  for  the  ugc  of  our  gnduutex  tJtan  a  knowledge,  no 
tcr  how  tliorougb,  of  history  aod  the  dmd  loogoageft.  A  finl-di 
German  college  (gymnasium)  requircft  at  present  tbo  reiading  of  Soft 
cloa,  Homer,  Thuc.vdidcs,  UemostJtcQea,  Plutarch,  HerodotiUr 
[>boo,  TacitiiH,  Horace.  Cscsar,  Cieero,  Lji-y,  A'irgil,  Sallust,  OriJ, 
find  among  its  texl-Iwoks  Greek,  Latin,  and  Hebrew  grammar*,  a  lal 
phraoe-book,  an  ecolcHiastical  bi«tory,  and  evvcral  other  booki^  vhk 
to  be  imdeTstood,  rexjuire  an  amount  of  brain<wc>rk  out  of  proportioD 
the  rv«ult«  obtained.  I  find  there  the  very  aanie  I.atin  atnl  Gmfc  H 
tlMUs  wluch  I  read  myself  at  school  some  tweaty-foor  to  twvnty**^ 
years  ago.  Tlie  jnrtsent  ««md-pQii*t  o/t/te  /tuma/tutic  ffymntuia  ii, 
spite  of  eome  altempta  at  adaptation  to  tbo  new  time,  etUHtiiiB^i 
mtdia!V(U  o»6,  which  vaa  jiutiSable  aeveral  cratnriM  ago,  because  llw 
wan  tben  nothing  better  tfaan  the  ancient  claauoa,  and  partinilariy 
exact  natural  science,  to  furnish  means  of  diaoiplinn.  Alprtf*ii,  W 
ecfT,  iMrt  an  mani/  books  tehich,  br4h  at  refforde  /"orm  axd  eotlo^ 
arc  belt^JiUed/or  thu  instruction  of  yoang  people  than  the  asllxn 
enamerated.  Why  are  not  extracts  read  from  the  writings  uf  (US0, 
Dvscartes  Xewton,  Bacon,  Fara<lay,  I.uth«r,  Harvey,  Frederick 
Great>  Leibnitx,  Kant,  Ilaller  ?  At  the  age  of  our  gratlualt*  ii  ii.  k» 
udiM,  of  the  greatost  importance  that  there  be  leas  reading  and  vnt* 
ing,  less  taxing  of  ilie  memory,  more  exercise  of  the  muscular  eyiU<D. 
Kot  learning,  but  health  and  character,  ulioald  be  the  main  objwb  !a 
edncation  and  schooling,  and  therefore  the  education  of  the 
should  bo  emphasised.  Only  a  pbilologint  will  deny  thai 
with  it«  many  exceptions,  is  r.tther  a  heavy  ballast  for  the 
than  a  proper  moans  for  tho  tr.iining  of  the  logical  faculty.  T%» 
dent  involuntarily  becomes  accoxtomod  to  admit  exoeptiim*  alio 
the  ca^c  of  other  rules,  ethical  lawB,  the  laws  of  nature,  and  In 
ol  hit  own  expcrienoa     The  elenieDld  of  mecbaoics  and 
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the«e  arc-  objects  of  instructioD  which  are  incomparably  non  adapted 
to  thv  j'oung  fltudont  for  cicr<.'i«c«  in  thinking,  while  hanng  the  iddU 
tioiuil  advantage  of  appealing  directly  to  tlic  ectiBoe.  Tbo  most  deli- 
cate t«Bt  of  correct  thinluog  ia  f  umialied  by  the  experiment.  The  most 
uatural  way  to  make  tbo  intellect  independeDt  is  throngli  the  occapsUon 
with  tJic  exact  scieocPB,  physioB  and  cbemistry,  with  elementary  expcri- 
Rii-DtK  forming  a  traiMition  from  play  to  the  seriouaoeas  of  reality  ; 
but  not  throvtfh  (rantlations  of  the  tpeechf,  long  since  deprived  <ffaO 
vUal  inlfrtid,  of  Greek  or  Itoman  lawi/era,  or  of  tlw  phr<utology  of 
dead  htiffiM^e'  with  their  intricate  syntax  and  anperfltioiiN  jurticU's. 

"  I  KtM  evfrj/  opportwiitt/  to  eerttvre  t/tis  unnatural  condition,  »bA 
I  blame  it  in  this  connection  boeaaso  it  injures  health.  ...  I  regret 
vividly  that  precLMly  in  Gcnnany,  llic  home  of  physiology,  the  coun- 
try in  which  it  in  honored  the  miist,  wbcr*'  tlio  greatest  means  are 
jJaced  at  ilo  disposal  and  laboratories  resembling  palaces  arc  buitt  for 
it,  that  here  where  the  number  of  its  learned  adherents  is  tlic  largest, 
ibc  science  la  least  known  among  tbo  people  at  large,  .  .  .  Kvcry  edu- 
cated penon  haa  been  compelled  in  liiH  youth  to  learn  a  lot  of  details 
— for  instance,  of  Greek  mythology,  the  history  of  the  Church,  of  the 
Old  and  Now  Tesiaments,  grammar,  etc. — which  in  later  years  never 
again  entered  into  tbe  circle  of  bia  ideas,  and  only  burdened  bis  mom* 
ory  without  the  least  advantage  for  his  intellectual  dcvi'lopnient^  and 
his  mental  and  moral  edontion.  As  to  the  inner  condition  of  his 
own  body,  the  connection  of  the  heart's  hentin^  nntb  the  breathing 
process,  of  tbe  proceaa  of  alimentation  with  (he  production  of  animal 
heat,  and  as  to  what  ia  meant  by  muscles,  norre*,  ganglia,  and  how 
tbe  gnidual  traiisforinalion  of  the  tissues  goes  oti  in  youth  and  old 
age — that  is  not  taught,  though  there  woold  be  time  enough  for  it,  if 
less  attention  waa  paid  to  nnnoccssary  matters." 

If  wo  eonlraat  witb  these  roinarkH  of  a  scholar  and  scientist,  who 
evidently  knowa  whereof  he  speaks,  tbe  utterances  of  a  lawyer  tike  T^rd 
Coleridge, or  of  a  dcjJer  in  n^thetics  like  Mr.  Matthew  Arnold,  wo  nro 
•tnick  with  the  absolute  pertinence  of  the  former,  and  the  thin  genw^ 
allty  of  the  latter.  "  SweetneNo  and  light "  come  with  health,  physical 
and  mental ;  togkal  aouroen  comcA  from  an  accurate  knowledge  of 
things  bniught  to  the  t«rt  of  rigid  experiment.  Felicity  of  exprcmon, 
or  iK-rfect  harmony  between  the  tbongbt  and  ita  outward  dress,  ia 
not  limited  to  Greek  and  Latin  writers,  but  is  as  general  aa  literature 
itself.  i\nd  if  the  progress  from  genera!  knowledge  of  disconnected 
events  to  qwcial  knowUvlge  of  phenontcna  conoecled  by  inviaible 
and  yet  omnipreaenl  law  everywhere  marks  the  advance  of  human 
ibonght,  why,  then,  should  the  intelligent  study  of  the  latter  l>o  a 
loH  eSictcnl  p;Tiide  to  "  sweetness  .^nd  light,"  or  to  the  "  highent  edu- 
cation,"  tlian  the  study  of  literatures  that  dealt  for  the  most  pari 
with  problems  which  possess  only  slight  interoet>  or  oone  at  all,  for 
the  host  thinkers  of  to^ay  ? 
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THE  JURY  SYSTEM. 

Bt  BENBT  n.  TTIUON. 

THIS  in  on  ago  in  vkicb  aaceatnl  faitUx,  Imditlotia]  ciulnnu, 
pnmitiTe  iostitutioos  alike,  ar«  receii'iug  ibo  attacks  of 
daats.  Hiwe  anaoks  are  always  vigorous,  nsually  joiit, 
learocd,  bnl  »>ini-titni-«  hwty  and  ill-confddored.  Tfaora  wa*  a 
wbcn  inHtitutioiiJt  which  had  beoome  quiUi  uscleos  irere  still  coati 
and  revered  simply  becauM  they  were  aamnt.  In  our  day  i 
danger  thai  iustitnUooa  whose  ori;^  growUi,  and  practical  n 
little  underetood  may  bo  swept  away  amid  llit;  gv-oeraJ  aawault, 
beeanse  (hoy  bear  the  marks  of  a^c.  InstitutiotiH  arc  not  th« 
ttoDS  of  individuals,  but  are  tho  outgrowth  of  the  general  sen 
and  impnliiM  of  iho  time  and  place  of  their  origin.  Evrrj  instil 
howercr  aliKurd  or  wortbl<!SR  it  may  ecom  to  as,  must,  Hkt 
have  Boppli«d  llie  actual  wants  cif  a  part  of  tbo  human  nwA 
therefore,  but  reasonable  to  presume  that  every  inetitatioo  whicfc 
have  inberit«d  «i»itaiii9  some  principle  that  may  sttll  be 
foreassnnung  to  pass  judgment  upon  the  mt-ritsoVdviurritsof 
as  nn  plcmcnt  of  onr  judicial  iryitu-in,  it  nay.  ther«fure,  be  w^ 
inquire  hito  iu  diMtinguiiibing  features,  and  to  ascertain,  as  far  a* 
be,  tbe  origin  of  its  several  cliaraoteristloa.  Hoct  prominent 
tiwj  peculiar  features  of  the  modorn  jury  are^I,  That  they  anrj 
fron  the  vicinage,  or  from  a  limited  territory',  over  wbiuli  tbr 
which  thoy  ait  has  jorisdiction.  "i.  That  tiioy  possess  nn  prei 
knowledge  of  th«  morita  of  the  rase  which  Iht-y  arc  impaneled  la  ti 
S.  That  they  oonsist  of  a  definite  number  pruvionaly  detiinniiMd, 
ally  twelve.  4.  That  unanimity  or  nnnsent  of  all  is  ttetwmary  tu  rand 
a  verdict.  S.  lliai  they  are  chosen  t^  lot  from  a  cvrtain  nambo 
i]uali(ivd  citixens  previoaaty  selected.  Of  these  in  their  order  til 
inquiru  tho  origin,  growth,  and  preaoiit  ntility. 

1.  When,  in  its  eaHit-et  Rtages,  the  jury  wn»  oompowrd  of  tlw 
nesM*  who  knew  more  or  hm  nboat  the  facts  iu  dispute,  it  was  natoii 
and  indeed  necetssary  to  call  them  from  the  vicinity  where  thetiaoM 
tioa  occarred.  This  reason  becomes  the  mora  apparent,  when  H  it 
menibered  that  the  ordinary  commercial  transactions  among  uurn-l* 
anoMtOTB  were  accompanied  with  great  ceremony  and  poblidty.  f*" 
exantple,  if  a  man  wished  to  go  abroad  to  buy  a  borate  bt  oiut  M 
announce  bis  intention  to  do  so  to  Id*  nelgbbom,  and  upMi  his  Ktsn 
he  moat  give  all  lh«  cirourostanws  of  the  piuvfaase,  that  tbe  mtainti 
number  of  witnesses,  or  men  who  knew  the  facta,  could  bv  hid  M 
form  a  jury,  should  his  title  ever  be  qoestionrd.  8ho«dd  br  fa)]  P* 
obterre  these  precautions,  be  was  presumed  tn  have  stoiiin  the  Imk. 
or  to  tavo  obtained  it  in  aome  unlawful  way.*  Whiles  is  iJiis*** 
•  Fbi^fik, "  TrW  bj  J«ry."  p.  VI. 
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merci%  ago,  whon  bnsineas  exUmib  over  sticli  wi<Io  t«rritorie«,  and 
wfaen  «4turn(Trcuil  traiiMcUoiu  iir«  aimall;;-  cvidttioed  more  or  let*  by 
ittcn  inKMtmenta,  a  <]ebtor  luav  be  sued  wherever  he  can  be  found, 
*pt  in  a  iow  special  cases,  yet,  on  the  oth*r  hand,  crimes  which, 
'in  the  natnre  of  the  case,  ar«  evidenced  usuallj  and  almost  whc^y 
lirin^  wiineases,  most  stiU  be  tried  in  the  vicinage  or  coonty 
ere  they  were  commlttod.  Wliilo  moet  civil  actiooa  may  now  bo 
ught  wherever  the  defendant  miiy  Ix:  found,  yet  tlw  jury  must  be 
led  from  tlic  vicinity  of  llie  forura  in  which  they  are  tried.  In  the 
ly  history  of  the  Jury,  vicinage  meant  simply  the  immediate  ndgb- 
rbood,  while  the  same  term  is  now  nsed  to  denote  the  whole  terri- 
over  which  the  court  has  jurisdiction.  Culling  the  jury  from  the 
vioinago  would  eeem  to  have  the  advantage  of  Ntrcngthvning  local 
self-government.  Litigants  usually  have  the  aMuranco  tliat  their 
rights  are  to  be  determined,  not  by  strangerii  who  may  be  used  to 
different  cimtoma  and  habits  of  life,  bnt  by  tlieir  nei^^bbors,  npon 
whose  rigl)t4  they  in  turn  may  be  called  npon  to  adjudicate.  And 
tbia  feataro  of  Die  jnry  has  the  further  advantage  that,  while  tbo 
japm  know  nothing  about  the  facts  of  the  particular  case,  yet  tlM 
parties  have  the  bcin-fit  of  whatever  good  ntpnti;  they  may  snstain 
among  their  neighbont.  So,  while  the  rcasona  tliat  gave  rise  to  tbia 
rvmrictioD  in  calling  a  jury  no  longer  exist,  yet,  when  reasonable  pro- 
▼isions  are  made  for  a  change  of  venue  in  casc«  of  violent  popular 
feeling,  there  nrc  some  advantages  derived  from  it,  aod  there  seems 
U  be  no  good  reason  for  a  change. 

S.  We  are  next  to  consider  the  jury  with  reference  to  their  pre* 
:8  knowledge  of  the  facts  in  dispute.  As  before  intimated,  in  tbe 
ly  irtagca  of  the  (yxtem  tha  jurors  wore  called  because  they  knew 
more  or  Xv^*  about  tlic  fxcis  in  tlw  eue,  and  if,  upon  examination,  it 
uld  be  found  lltat  any  one  who  waa  ealU-d  was  entirely  ignorant  of 
facts  to  be  tried,  be  was  excluded,  and  anotlicr  waa  called  in  hiti 
lliie  process  was  continued  until  all  tbose  who  could  add 
bing  to  tbo  jury's  koowtedge  of  tho  case  were  excused,  and  the 
reqaiait*  Dumber  of  tbo«e  pMtuwHing  mudi  information  were  fooad. 
TWy  were  then  sworo  to  render  a  true  verdict,  not  upon  tlie  evidenco 
jtrodnced  in  court,  bnt  upon  the  knowledge  they  tbemselvea  posacsaed, 
~  upon  tl«)  words  of  their  fathers-f  This  eiplsina  the  seeming 
>maly  of  attaint  for  a  fiiliw  venlict.  Should  either  party  be  dis- 
satisfied with  tbe  verdict,  he  eould  d<!mand  a  jury  of  double  the  nraal 
number,  to  try  the  truthfulness  of  the  forraDr  verdiot.!  This  waa 
■imply  trj-ing  tbe  whole  panel  for  perjury  because  they  poaseaaed  tbe 
requiMle  knowledge,  and  had  sworn  that  they  wonid  render  a  true 
verdict  upon  ibat  knowledge. 

It  often  happened  thai  controversies  would  nriM  when  twelve  men 

■  Fon<tK  "Triil  bjr  Saxj."  p.  lOtt.      \  S(ut>I».  " Cooatituliuiul  OUtorj,"  10L  i,  p.  BIO. 
t  Fwirth.  •■  TrUi  bj  Jnry."  p.  1*», 
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ixmid  not  be  fcmsd  vrbo  potaened  the  iRformatioD  DectwMrf,  4 
to  tboee  wbo  know  tb«  facts,  w«re  added  othen*  who  Joiaeil  icAt 
dkt,  rrlf  ing  on  ili«  1aiow]«dg«  aod  good  failh  of  tlii<ir  felluw-i 
from  tbia  tbe  9M^  wm  ihort  ancl  cMily  ukou  to  tbat  stAj;«  wbcn 
DQfiEBca  not  on  the  panel  wvre  i-alird  to  giro  tenimouy  conoerni 
witfaiu  their  knowledge.*    Uero  vre  find  a  jury,  composed  of  ii 
and  uninformed  jarare,  all  }oiiung  ia  s  common  rerdiocf 
kDBw  tbo  fact*  in  tttsue  wore,  bowever,  SDally  ecparstcil  f 
who  did  Dot,  \  and  wliilf  tliv  former  gradually  awtuned  tlic-  i 
of  tbp  modem  witno«M«  who  simply  detail  the  facts  onder  tbe 
tton  of  an  Ofttb,  thv  lattur  became  the  modem  jury  essentially  *■ 
now  have  it — that  is,  triera  of  fiM:tjt  upon  crideDce  prodiit^vd  by 
So,  while  we  challenge  a  juror  bec&Uitu  be  knows  too  inueh  ahanl 
facta  to  b«  tried,  our  ancestors  objected  to  him  because  be  did 
know  enough  about  tbcm.     Perhaps  no  other  feature  of  tbe  whob 
tem  of  (rial  by  jury  baa  called  forth  so  much  adrerHi!  criticism 
It  is  justly  aaid  that  to  rigorou.'tly  t-nforcc  this  rule  in  an  a^  of 
papcn  and  u-legraph  would   exclude  ercry  int«ttigejit   citiwn 
juries  called  to  try  csaefl  of  any  oonfltderallIl^  notonoty.     To 
deinaoda  of  our  changing  civilizatioii,  most  if  not  all  the  State* 
rnioo  have,  by  statute,  relaxed  this  once  aniTersal  rule  of  tbo 
mou  law.    An  opinion  founded  on  mmor  or  new8pap<>r-rvadJng 
not  now  exclude  a  juror,  and  sorcral  of  Ihc  Stales  bave  gone  lo 
doabtfnl  hwgtb  of  aathoriciug  iImt  prr^iding  judgv  to  pcrmH  a 
to  sit  eren  though  be  baye  a  dectdc<d  opinion  as  to  the  mraita  o[ 
«aM,  provided  he  will  swear  that,  notwithstanding  such  opntn 
bctievM  be  van  rvnder  a  fair  and  impartial  verdict.     It  wonid  b« 
nockcry  to  submit  fact«  to  a  man  who  would  not  agroe  to  d< 
ibem  fairly  and  impartially  ;  and  if  then  be  any  place  in  wi 
rals  is  rigidly  enforced  it  ought  not  to  be  urged  agiunst  the 
system,  when  it  can  be  remedied  so  easily  without  delnuTtio^  >t  ill 
ftVM  what  is  of  real  value  in  it.    The  reasonable  applicatioB  of  lb 
nte  Mcdttding  from  tbe  jnry  tfaofc  who  have  fonncd  opiniom  ipo 
mfmU  statements  of  the  facts  to  be  tried,  certainly  tentU  lo  insaNi 
W»  refdiet.    Xo  e%-idenoe  should  be  laid  before  tboM  who  arv  to 
wwgh  it.  exc«pt  that  nhioh  can  be  subjected  to  tbe  crtieial  test  of  cfu»> 
iiumtiiltnn     Tlie  frequent  instanctv  of  a  smnnib,  planeibki,  pava- 
Uh*  tttrrmUro  in  chief  being  touUy  iwutra<iiitrcl  by  a  Arwwda«» 
•MMMinMion  of  the  same  witness  sbowf>  how  unrelbblc  wnuU  Iwuy 
.dtmnfaMi  made  by  either  judge  or  jury  upon  statentenu  bend  noi  ^ 

3v  As  to  the  origin  of  the  number  n  '  fnrm  a  jury, 

>B«fw«Mhlc  now  to  say  anything  dvfinite.     'i:: ■•.r  Unit- .if 

•  nCil«i«N"I{toic>fTatPr«atda»lninckBd,"r.  n< 
I  Tamil,  "TVMb*  Jott."  p-  iw. 
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jaiy  u  compoced  in  kll   probability  nunc  from  the  accustomed 
number  of  compiirgaton  whom  the  plaiutiS  or  defendaot  broti^bt  iuto 
court  ID  early  limed,  before  the  jury  was  known,  to  voach  for  his  ve- 
sity."    Tbia  being  the  quantum  of  proof  r^qaired  to  render  a  party's 
timony  cr^Iible,  it  waa  natural  that  tlio  unne  qnantino  of  proof — 
.  is,  the  verdict  of  twclro  jurors  poMCMing  tlw  necenary  infonna- 
[>D — should  bo  required  to  eatablish  the  exiatenoe  cir  Don-exiBtei»ce  of 
alleged  facu.     Thus  det«niiiDiiig  the  number  of  jurors  neoeasary 
I  render  a  Tordict  was  simply  fixing  the  amount  of  proof  nce^-siajy  to 
bli»h  a  fact  if  disputed.     When  jurors  gradually  ceaHcd  to  be  wit- 
the  number  twelve  WM  dlill  retained,  probably  bncausA  thero 
no  particular  reason  for  clinngiiig  it.     Why  there  nhould  have 
twclre  compurgators,  why  that  nas  fixed  upon  as  the  quantum 
proof  necessary,  it  is  impossible  to  say  with  any  degree  of  certainty. 
Various  reasons  have  been  given  by  vatious  antiquaries,  none  of  which 
Mem  to  have  much  more  than  iFpccnIation  to  support  them. 

Whatever  m:iy  have  been  the  origin  of  the  number  twelve,  the  re»- 
»on>  whic^h  gave  rise  to  it  have  donbtlc^**  long  ceased  to  exist,  yet  it 
may  be  difficult  to  point  out  why  it  tbould  bo  changed.  Should  a 
majority  be  able  to  return  a  verdict,  it  would  be  an  advantage  to  liaru 
the  jury  compoxed  of  tmati  odd  Dumber,  hut  ko  long  lu  the  law  re- 
quiring  uuanimity  rcmalna,  or  abonld  tw4)  lliirdit  or  tliree  fourths  be 
allowed  to  render  a  verdict,  there  seems  no  sufficient  reason  for  chang- 
ing tbe  number.  Should  any  change  in  this  respect  be  made,  it  would 
ae«m  expc<ltcnt  to  make  the  number  of  jurors  in  some  degree  corre- 
spond to  the  importance  of  the  i«suc«  to  be  tried. 
^_^  4.  The  fourth  charact«riMio  feature  of  the  jury  which  I  nball  eon- 
^■dfrr  is  the  requirement  of  unanimity  in  the  verdict.  This,  like  tbe 
^number,  vi  duo  to  tbe  fact  that  the  ancient  jury  was  compoxed  of  wit- 
ncMCK.  Twelve  lawful  men  must  dccl.irc  upon  oath  the  existence  of  a 
fact  before  a  verdict  could  be  rendered.  But,  xliouid  they  diitagrc«, 
othen  were  added  nntil  twelve  out  of  tbe  whole  number  were  of  one 
mind,  which  proceM  was  called  afforcing  the  jury.  This  process  re- 
snlted  in  allowing  a  bare  majority  to  render  a  verdict  whenever  that 
majority  conitUte<l  of  twelve-,  f  From  this  it  i»  dear  that  it  was  tbe 
quantum  of  proof  required,  and  not  the  probability  of  oorrectneu  aris- 
ing from  unanimity,  that  gave  rise  to  the  rule  that  twelve  men  must 
oonsent  to  the  verdict.  Since  jurors  are  no  longer  witnesses,  the  rule 
baa  sarvivcd  tbe  eircumndinces  tlial  gave  it  birtb. 

LswH  affecting  millions  of  |>eople  are  enacted  by  a  mere  majority 

and  are  equally  binding  on  all  ;  courts  of  latit  resort  frequently  decid* 

by  a  bare  majority  as  to  the  validity  or  proper  application  of  tho«te 

^Uws ;  and  it  is  exceedingly  difficult  to  understand  why  the  unanimous 

^Berdtct  of  twelro  men  is  necenary  to  cKtablisb  the  existence  of  tbe 

^%ets  to  which  such  laws  apply.    When  wo  remember  how  differently 

TwiOt.  "  Tfial  b;  Jut;.'*  p.  13.        f  SublM,  "OiDMlMional  mwirj,'  toI.  I,  p.  eiO. 
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iQ«D  are  impnmed  by  the  owuTrenoo  of  tUngs  that  traiiRptn>  bdoN 
tlicir  e;D»,  liuw  inipCHtsibU  it  ii  for  u«  alwnyti  to  agree  upi>u  tiuitoMt 
ordinary  aSaira  of  life,  wlien  we  remvmbor  Uiai  tlic  jttry  is  calltil  oulf 
beoaaae  two  men,  who  arc  the  litigants,  can  uot  agn.-v,  Wd  will  soe  Ik 
abBurdity  of  putting  twelve  men  into  the  jury-box  to  hvar  the  loMt 
contradictor}-  vvidcncu  of  a  particular  fact,  an<l  then  say  tluit  U117 
uiut  all  agree !  Ill  many  caws  this  agreement,  when  reaehvil,  t*  cnlr 
appaieot,  and  occasioually  a  false  Terdict  Ln  ilotititlcss  procored  br  Hkt 
(eoaclty  of  oomo  detennined  jarymaQ.  And  still  morv  frequently  in 
juries  dixcbarged  becauso  they  c-ad  not  agree,  and  tbc  panic*  and  tb 
publio  aro  HubJMteil  to  the  expense  of  another  trial. 

To  give  niodvrutv  room  fur  honest  (lifTn'rcnee  of  optnioit,  to  dinm 
occasional  prejudice  and  reiider  corrtiption  fruitleae,  I  tlunk  in  all  riril 
cause*  three  fourtha  of  tite  jury  ought  to  be  able  to  nitum  a  xeidieC 
It  haa  been  urged  that  the  mie  reqtiiriag  unanimity  ia  nvtxma^  w 
insure  that  every  juror  shall  be  heard  and  the  grounds  of  hi*  opfniM 
ooDsiderod.  Indeed,  this  has  been  dcfeodod  as  the  only  redecaiiog 
feature  of  tlio  whole  system  of  trial  by  jury.  If,  aft«r  hearing  all  tke 
evidence  adduoiid,  afu^r  couuhcI  have  exhausted  their  powen  is  f- 
senting  ih«ir  reHpectivu  aides  of  the  case,  after  the  preaiding  ]adg« 
has  pointed  out  the  issues  to  be  determined  and  laid  down  the  rales  of 
law  applicable  to  them — I  say,  if,  after  all  this,  oinc  oat  of  the  twdn 
are  agrvi.i(l  and  ux;  ready  to  rundvr  a  verdiet  without  the  adrtcr  of  tW 
other  three,  it  in  very  probable  that  the  preponderanec  of  ettdcsceii 
on  their  side.  In  Nevada  the  three-fouriha  rule  in  eivil  cased  has  bta 
in  saccessf  nl  operation  nearly  twenty  yean,  and  bench,  bar,  and  pte(^ 
alike,  soem  to  be  well  satisfied  with  the  result.  Although  this  prorv 
ion  is  in  ilieir  State  Constitution,*  yet  the  Lq^lature  by  a  two-iliiMi 
vote  might  introduce  the  rain  of  unanimity,  lliat  no  attempt  lut 
been  made  to  do  so  speaks  volumce  for  the  practical  workings  utlbi 
three-fourths  rule.  ^V'hUe  I  think  that  thnw  fourths  may  saft^yte 
allowed  to  return  a  verdict  in  civil  causes,  I  am  inclincnl  lo  beBt^ 
that  in  criminal  causes  considcnittoiis  of  humanity  demand,  anJ  t^ 
State  can  afford  to  grant  every  Individual,  snch  a  stronj;  premapliM 
of  innocence  that  only  a  unanimous  verdict  of  twelve  of  bis  peers  Ail 
bo  able  to  overcome  iL  In  civil  catiscs,  where  a  prepondeniiM  •* 
evidence  entitles  either  party  to  a  vcr<iirl,  it  is  illogical  to  nsiuitv  nut- 
nimity,  but  in  criminal  cases,  where  the  defendant  miutt  be  prenl 
guilty  beyond  a  reosonnblo  doubt,  it  would  be  abenrd  to  say  tim  bl 
may  be  convicted  while  a  single  voice  from  tbc  Jury-box  is  hand  p^ 
tvsttng  that  he  is  innocent.  Should  it  bu  impoaidblc  for  a  jury  in  ' 
criminal  cam  to  agree,  th«y  are  discharged,  and  th«  dufimijant  is  pui 
on  trial  again  before  aootJtcr  jury.  So  justice  can  bo  dcfe'affd  eaJf 
by  the  unanimous  couMint  of  twelve  sworn  men  of  the  neigbborbooA 
and,  if  justice  may  sometimce  be  delayed  and  extra  expense  incunrf 

*  OmttUmkni  of  !ictada.  Ankle  I,  Mctla  S. 
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^the  disagreement  of  a  }urv,  th«  Stato  can  afford  to  wait,  and  no  ex- 
[wnse sbould  be  baJanced  against  the  poiwibility  of  innoccnoo.    Sol 
think  th.-it  jastico  will  b«  \>e»\  iiuurcsl  hy  n-tuiniog  th<!  ru)o  rvqutring. 
nnanimily  in  cnmioal  comh,  and  iu  all  ciril  caoaea  pcrmittiiig;  tliree 
TonrthH  to  render  a  verdict. 

&,  Tins  fact  that  jurymen  are  chosQn  by  lot  haa  been  tlio  nibjcct  of 
DO  Uttl«  ridicule,  and  yet  I  think  no  other  inctliod  wontil,  on  the  wliiilv, 
prove  as  saUsfactory.     WTii-n   jurica  were  conipoHod  of   those  who 
knew  tho  facts  in  disput<!,  tho  (kiiicI  must  have  b«en  drawn  from  a, 
limited  number,  and  often  the  whole  number  of  witnesses  were  oc 
luffieient  to  make  a  complete  panel.    At  that  time,  knowk-ilgo  of  th« 
matter  in  controversy  determined  who  should  be  called  to  nit  ii»  jurorn}^ 
baty  when  tho  jnry  bevnroo  a  tribunal  for  the  trial  of  facts  u|>on  tho 
testUDony  of  othcrn,  the  jurora  were  called  from  Ihe  whole  ntmtbcr  of 
dtJz«fis  poBMssing  the  rcquiaile  qualifications.     In  mo«t  of  the  States 
if  the  Union  the  qualifications  of  a  juror  aro  the  aamo  as  those  of  a 
roter,  and  the  panel  is  chosen  by  lot.     In  this  way  th«  pc^rxonal  clu- 
mnt  is,  if  not  el  i  nil  netted,  at  Iciut  rcstrvned,  and  Uie  impersonal  ole- 
nent — blind  ebanoG — that  kiMwg  neiUicr  friend  nor  foe,  decides  who. 
iball  be  the  arbitrators.    In  popular  election  Justice  may  be  defeated,' 
}at  Fortnno  always  {pvcs  her  an  even  chan€e^ 

Having  described  Momo  of  the  leading  charMteristlcs  of  the  mod- 
irtt  jury,  I  shall  now  amxidcr  somo  of  iU  advantages — fini,  u  a  judi* 
lial  tribonal ;  and,  secondly,  an  a  poUtioal  iiiHiitution.     Ko  one  now 
laestiona  tho  utility  of  the  separation  of  the  legi&Utive  or  law-mak- 
ng  power  from  the  jndicial  or  law-interpreting  power.     Xo  less  im- 
>ortaot  is  the  Mrpantion  of  the  power  that  decides  upon  the  facts^ 
rom  the  power  that  applies  the  law  to  the  facts  when  mj  determined.' 
The  former  is  the  province  of  the  jury,  and  the  latter  that  of  the 
udge.     It  is  the  duty,  and  tho  whole  duty,  of  the  jury  to  detcrmino 
rhetiier  ccrl^uu  facta  do  or  do  not  exist.    It  is  sometintes  said  that  in 
triminal  cases  the  Jnry  are  the  judges  of  the  law  as  well  as  the  fact,  i 
fhia  misapprehension  arimM,  I  think,  from  tho  nature  and  effect  of  thai 
rerdict  rendered  in  sacb  caaes.    On  all  isiiues  joincid  in  criminal  casen 
die  jury  may  bring  in  a  general  verdict  of  "guilty"  or  "not  gnilty,'' 
ud,  if  iiw  lattvr,  the  defendant  can  not  be  tried  ag.iin,  no  matter  how 
nroneooa  the  verdict  may  bo.    And  this,  too,  is  thi?  result,  even  though 
the  Tcrdict  be  contrary  to  (he  express  inatraction  of  the  court.    The 
[nry  are,  however,  bonnd  to  fallow  tho  instructions  of  the  court  in  all 
matters  of  law,  and  if  they  do  not  they  are  false  to  their  trust,  how- 
ever remedilesa  the  state  may  be.    If,  on  the  other  Iiand,  the  jury 
return  a  special  verdict,  that  is,  that  certain  facts  do  exist,  tho  eourt 

Dond  either  to  act  upon  those  facta  as  true,  or  set  the  verdict 
submit  the  facts  to  another  jury.     Now,  suppose  the  judge  should^ 
the  power  of  the  jury,  and  should,  notwithstanding  the  verdict, 
(be  alli^^  facts  untme,  or  decide  that  the  facta  though  titM. 
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do  not  conslilul«  a  crime,  alUiongh  by  cspredH  nt&tatA  Lb«j-  do,i»! 
anppOM  the  judge  eo  deciding,  howovcr  erroneously,  nhotild  diwclii' 
th«  defendant,  vronld  iiol  iko  rMuli  be  ibo  aame,  and  the  stuo  v^ 
remc-dile«8 ?   To  UiiattvlU  hardly  be  u»warr<l  that  jiulgea  can  •I«V' 
be  de]>eii<lod  upon  to  do  tbelr  duty,  whili-  jurorn  ran  not.     The  tniil 
is,  that  tho  sole  doty  of  tbe  juiy  ia  to  find  tbi-  fwu,  and  that  of  1&) 
judge  to  applf  the  law,  and  when  either  does  tnorr,  except  in  ibM 
eanw  where  ibe  judge  tric«  both,  it  is  a  nanrpuion  of  power. 
<    Bearing  hi  mind  tl»o  fact  that  tlii>  only  work  of  the  jnry  in  to  d» 
t«rmiDe  tbe  truth  or  faliiity  of  certain  alleged  facte,  b<t  n.*  inqon 
wbethn-  or  not  and  how  well  it  in  adapt«-d  to  this  purpose.     It  ia  vtD 
known  that  tochnical  mining  in  any  branoh  of  U-nniinf'  baa  a  pecalne 
inllacncc  on  the  mind.    Tbe  mind  by  fiioh  tniining  (levelo|»  cetw 
idioityuctraaies,  and  nothing  is  m<««  common  than  to  sec  an  emiant 
Rpecialial  wborn  jadjE^ent  is  quite  untruEtwortby  out  of  bia  ipcciiltj, 
A  mind  (w  trained  usually  adopt*  c?rt.iin  mure  or  leu  artificial  teettrf 
truth,  to  which  orery  proponltioa  i*  i>ii1imitti.'<l  with  a  predetermiiiatita 
a«  to  the  relative  weight  of  certain  clajtscA  of  e%-idence.     Nothbg  i> 
more  boundlns  than  tbe  yariety  of  facts  that  may  be  snbmilted  i« 
Judicial  determination,  and  these  facts  do  not  uBually  belong  to  uy 
specialty,  bat  arise  ont  of  tbe  ordinary  transaeliona  of  all  men.    X* 
trade  or  profcoaion  can  claim  a  mi)no|>oly  of  facte,  and  I  an  of  tfai 
opinion  that  twelve  men,  coming  to  the  work  nnbiascd  and  nncrW' 
mcle<l  by  any  technical  mlos  or  artidoial  testa,  are  more  liltdr  to  airiw 
at  tbe  truth  in  tbe  ordinary  affairs  of  life  than  any  one,  or  indeed  of 
number  of  specialists. 

Perhaps  the  rao«t  frequent  error  alleged  in  appeals  to  the  trnpai" 
courts  is  that  tlto  verdict  of  the  jurj-  ia  against  tbe  weight  of  vridcem 
which  is  the  nature  of  an  appeal  from  Iho  verdict  of  the  jiu-j  co  tb 
facta,  and  yet  it  i«  safe  to  ray  that  not  one  caae  in  fifty  b  rrvemdo 
that  grotind.  And,  for  every  case  reversed  becauac  the  juty  *«( 
wrong,  morci  than  a  score  are  reveraed  for  eome  error  eonunltt^l  *? 
tbe  jircsiding  judge  in  matters  of  law^,  I  am  aware  that  it  is  eft« 
said  that  only  llioae  who  hare  tho  bad  nidc  of  ciww  want  to  try  Ik* 
to  a  jurr.  Thia  Eitatement  baa  little  or  no  foundation  in  fact.  B^ 
cenily  one  of  the  foremoet  jarifU  of  this  country,  who  etrtaiilj'' 
not  overmuch  attache*!  to  the  jury  system,  said  :"  I  am  alio  fcwrf 
to  admit,  however,  that  even  in  civil  caws  my  ■«q>erienco  «  » jo*P 
haa  been  much  more  favorable  to  jury  trials  than  tt  was  at  a  IKK^* 
lioner.  And  I  am  bound  to  say  that  an  Intelligent  and  onprriafierj 
jury,  when  ancb  can  be  obtwncd,  who  are  instrucKsl  in  iKr  Uw  *w 
sncb  cloameHs,  precision,  and  brevity  as  will  iir('S<-nt  their  duty  in  W" 
relief,  are  rarely  mistaken  in  regard  to  the  facte  wbicb  lliey  arc  clW 
npon  to  find."*    I  think  experience  haa  aliown  what  rwrtOB  «*"* 

*  JudKn  Hinor't  addms  bofotc  Ibe  Xew  Tock  Bar  .^Nodtitoa,  •■  Ubu;  U*  J^ 
Dal."  vol  XT&i,  p.  409. 
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Utat  tbe  jury,  with  the  modifications  I  baro  poioted  oat,  is 
II  adapted  for  iU  special  work — tJb«  finding  of  facts. 
'But  even  Gtrotiger  are  the  reaiou  for  ret«iiiing  the  jury  oi  a  po- 
litical institation.  8uiti<.'  oiii^  hsfl  tersely  said  that  it  is  not  so  neces- 
Nuy  that  th«  people  get  juiitioe  as  that  they  should  chinlt  they  do. 
While  thid  is,  perhaps,  putting  it  a  little  too  Mrongly,  jcl  thoro  is 
mnoh  truth  in  it.  Judges  are  luually  ehoM-n  from  a  rank  far  abovo 
ths  mass  of  litiganls,  and  thi^  latter  doubtlenH  often  fe«I  that  tlivy  arc 
ftppealing  for  jostice  to  one  who  has  bat  little  in  coniinou  villi  tlio 
class  to  which  they  b^ong.  And  at  this  timfi,  when  there  is  a  strong 
tondonoy  to  l«ngthoR  tbe  tenure  of  judicial  offices,  it  would  be  dan- 
gerous to  out  oil  tie  popular  branch  of  our  indirature.  The  question 
that  most  threatens  this  country  at  present  is  the  question  of  capital 
and  labor,  llie  tyranny  that  menaces  us  is  not  the  tyranny  of  kings, 
but  that  of  corporate  cnpitat.  Wbcthor  the  bench  is  really  corrupted 
by  the  vast  moneyed  interests  of  tbe  country  is  not  inutcrial  to  ibu 
iwuc,  if  there  is  a  deep-rooted  suspicion  of  it  in  the  minds  of  the 
people.  Most  men  would  feel  safer,  in  a  contest  with  one  of  these 
modern  leriatbans,  to  submit  the  facts  in  dispute  to  twelve  men  called 
from  the  Tieiuage,  but  wliat  Iwclre  no  one  could  point  out  until  the 
tiligantfl  had  made  the  la^it  challenge  and  the  jurj-  is  in  tlio  custody  of 
a  swora  officer  and  beyond  the  reach  of  corrupting  inSuences.  Juries 
are  donbtlef^  sometimes  corrupt,  and  sometimes  go  wrong  by  mistake, 
bat  tbe  verdict  of  a  jury,  however  erroneous,  affects  only  oao  oaM, 
and  neither  establishes  a  bad  prccMlent  nor  materially  k-jwins  our  Cod- 
fideneo  fn  tlw  ■ystem.  Tbe  verdict  deciding  only  the  facts  of  the  par* 
ticular  case  has  no  influence  opon  the  rights  of  any  but  the  parties  to 
that  suit,  and  it  is  altogether  improbable  that  the  same  tweire  men 
will  ever  be  called  upon  to  sit  together  to  try  anotlicr  case  So,  how- 
ever erroneous  may  Ixj  tlw  verdict,  and  although  every  one  may  eon- 
oedo  that  it  is  wrong,  no  serions  consequenees  follow,  and  the  litigants 
la  tbe  nest  case  proceed  with  the  usual  cotifidt-nco  in  the  justice  of 
their  fellow-men.  It  is  only  those  who  have  a  bad  cause,  or  have  lost 
conRdcDce  in  mankind,  that  fear  tbo  jury.  Dot  bow  is  it  with  tbe 
judgiMt?  Instead  of  their  power  ending  with  a  single  case,  in  the  Fed- 
eral courts  and  in  seven  States  of  (he  Union  they  hohl  their  ofllees 
during  life,  and  in  the  othcn  for  a  term  ranging  from  *ix  to  twenty- 
one  yean  ;  and  our  present  cambroas  method  of  impeachment,  which 
can  he  effeclunl  for  nothing  less  than  a  "  high  crime  or  misdemeanor," 
affordi*  but  iilight  protection  againut  ignorance,  tjranny,  or  even  eor- 
niption  on  the  bench.  If  through  ign^irancv  or  prejudice  a  judge  has 
■ravot  at  .t  wrong  eonclusion  in  ouo  easd  and  from  that  concluaion 

Itltpre  is  no  appeal,  bow  can  he  be  tmsted  in  tbe  next.  And,  still  more, 
M  ha  ha*  yielded  to  the  corrupting  influences  of  power,  or,  what  is 
pmctically  the  same  thing,  if  tho  people  believe  he  h.^s  so  yielded,  in 
^U  case,  who  but  the  powerful  can  EruHt  him  afterward  ?    Igno 
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or  coirapUon  in  «  jury  niAjr  affoot  a  patticular  cxm,  bat  ij^noranot 
corraptioD  of  a  ju<Igo  affects  \hv  vbolc  aj^cUm  npoo  vbich  d«p«Dd  tbi 
rig)it«  of  all.  If  a  corrupt  jury  ittXoXa  th»  watcjit  for  a  moment,  u 
become  pure  again  the  next,  a  comipt  jndgc  polioiu  at  its  be«d  Um 
founlain  from  which  all  must  drink.  I  am  iooUnod  to  think  thai 
comipting  influences  of  corporations  upon  oar  coorte  is  greatly  nof 
gerated,  but  it  woqld  bo  i^c  to  undorrato  the  strength  of  ]>ublii!  opb> 
ion  on  this  inibjfct.  AVhvn  m  many  mspcct  the  purity  nf  tlii.'  besHiv 
•K<!  nbould  consider  well  beforo  ve  climinato  the  popular  element  from 
onr  COorU  of  jattice.  LH  na  do  nolbing  to  exclude  in  fact  or  aliMial* 
in  feeling  the  people  from  one  of  our  most  imporlanl  ingtitntioni  bfl 
the  evil  spirit  should  whisper  in  the  ear  of  poverty  the  aU-too-pow«rfBl 
argument  of  Romeo : 

"  Art  tboii  iM>  bore,  and  full  of  irreldwdnMfi, 
And  f««r'«  l»  iia  t  fomino  U  in  tby  chocks, 
N«ed  and  oppmnon  storreib  in  thj  (7M, 
CiMit«oipt  and  twRafr  hang  apoa  thy  back, 
The  world  it  not  tfaj  Aiend,  nor  Ibc  wurld'a  law ; 
TIiv  worid  affords  no  bw  to  make  Ui«e  rich ; 
Than  b«  not  poor,  bnt  braak  it  and  tako  thia." 

y    l\*bat  do  the  opponenta  of  the  jury  offer  in  its  stead  ?    The 
'  «ub«tttutc  that  baa  yet  been  propoaed  is  an  increase  of  jadgea  and  trid 
to  the  court  in  ait  casea.     Wp  havo  already  oocn  that  one  of  th*  mou 
uxefiil  features  of  the  syatcm  of  trial  by  jury  i>>  tbe  «eparatlon  of  tlw 
powiT  that  tries  the  facta  from  that  whii^b  dc-eides  thi;  law.    A  <]«•- 
tion  of  fact  is  tried  upon  evidence,  in  the  weighinK  and  considering  «f 
which  tho  mind  ahonld  bo  trammeled  by  no  artificial  tests  or  tecbnkal 
mlcs.    On  tho  oUicr  hand,  to  detcrroino  qneetiona  of  law  reqntrai  iMg 
experience  and  accurate  knowlvdgo  of  ruli-s  and  principli-x  crotnJ 
from  die  common  experience  of  mankind,     'llie  judge  miut  be  leanfl 
in  the  common  law  eeatterod  thronr^h  tbonnands  of  volnoMa  of  reportfj 
CMe§»  as  well  as  thoroughly  ac^jnaintod  with  the  Btatutory  ud  enut^ 
tntional  law  of  the  land.     A  finding  of  f:u-t  in  one  case  caa  not,  frm 
lli«  nature  of  tbo  circnmatancen,  bo  any  aid  in  detorminiug  aaolte 
set  of  facts  upon  different  eTideneo  In  another  oase,  and  hence  a  Sa^ 
ing  of  fact,  or  a  verdict  of  a  jury,  can  hare  no  authority  as  a  |n» 
dent.     On  the  other  hand,  a  determination  of  a  principle  of  la*  it 
final  not  only  in  that  particular  case,  but  in  all  aimilar  cases  b  thu 
jurisdiction — thus  a  court  of  last  resort,  id  deciding  b  ntngle  case,  Mf 
MOttlo  a  principle  of  law  upon  which  ncottw  of  otbar  eaaca  depod^ 
Xow,  it  Ifl  thin  N-|>arat!on  of  tho  trial  of  the  law  and  the  faet»— foar 
tions  essentially  different  in  their  nature  and  re^juiring  entirely  dil* 
ent  kinda  of  training  and  preparation — that  has  enabled  our  court*  t» 
build  ap,  develop,  and  unify  our  system  of  juriiiprudencv.     Tht*  difi^ 
ton  of  labor,  which  haa  had  much  to  dn  ii;  "'*. 

cmnpleteiiMa,  and  Kymroetry  of  our  law,  wi<     .  if 
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>ropOHc>d  cbango.'N  II  U  »ugg«8l«d  tlist,  lattwd  of  a  jury  of  tn-dvc 
antminiid  men,  ibrec  or  five  jndgea  enpericDoecl  iu  the  law  should  dft- 
termioe  both  tbe  law  and  the  f»ct,  and  tlutt  sucli  deciaton  be  final.  This 
voald  oertainlf  have  tho  virtne  of  prodacing  ipeedy  jostioe,  if  justice 
■t  all.  lint  what  would  bo  the  result  t  Let  na  suppose  a  cane  The 
Lflf^atnre  pjuuc*  a  law  which  the  jadivial  tnbuna]  of  mm  county 
holds  to  h«  ttDeonRtitutJoQal,  while  thai  of  xuullier  oouuly  declares  it 
OOoMitutional,  and  iu  two  other  couuticA  it  is  couiitnied  to  mean  two 
quite  different  Ihiuga,  and  so  on  through  fifty  coonties,  eiacb  of  which 
baa  an  independeDt,  diatinot,  and  final  judicature.  We  see  at  a  glance 
that  there  must  be  one  supreme  judicature  whose  jurisdiction  is  con- 
tenninous  with  that  of  the  Lugislaturc,  wbo»o  will  itlntcrprcts.  The 
confusion  now  existing  between  the  thirty-eight  States  in  this  regard 
JM  the  Bonrco  of  much  regret,  and  might  have  been  fatal  to  the  exist- 
ence of  the  Union  had  it  not  been  for  the  Federal  Supreme  Court, 
whose  silent  but  conittitnt  influence  gradually  overcame  the  violence  of 
contending  factions.  Then,  by  whatever  tribunal  ojuic*  arc  first  tried, 
wo  must  alwaya  have  one  Supreme  or  Appellate  Court,  and  it  is  fair  to 
presume  that  about  as  many  cases  would  find  their  way  into  the  higher 
coorts,  if  firet  tried  to  the  court,  as  if  tried  by  a  jury.  And  the  pro- 
posed system  would  have  the  further  disadvantage  that,  the  higher  a 
ewe  were  carried  tlirough  tlio.  sncoowivc  tribunslM,  the  1«n  wouM  bo 
tb*  probability  of  a  correct  determination  of  the  ttcta,  Wliilc  the  ap- 
pellate tribonala  are  usually  best  qualified  to  settle  a  question  of  law, 
they  are,  from  their  technical  training  and  tendency  to  generalize,  leaM 
qualified  to  determine  a  question  of  fact.  Nor  can  we  reasonably  ex- 
pect a  reduction  in  expoiioc  by  employing  higti-salaried  epecialists  to 
do  that  which  the  ordinary  laymen  can  do  much  l>ctt«r. 

\  It  is  suggested,  however,  that  justice  would  more  certainly  be 
meted  out  to  litigants  if  the  whole  subject  of  controversy  were  in  the 
bands  of  a  few  experienced  men.  Might  not  the  same  be  said  of  the  leg- 
islative branch  of  our  Goremmest  f  A  score  of  well-traiurd  lawyers 
could  doubtless  enact  a  more  oonsistent  and  probably  a  bi'ttcr  code 
of  laws  than  any  of  our  heterogeneous  Legislatures,  yet  this  would 
scarcely  induce  the  people  to  make  the  change^  Indeed,  the  strongest, 
cheapest,  and  Ix.-^  govornniciU  h  an  absolute  despotism  in  the  hands 
of  a  strong,  wise,  good  man.>  Bat  the  character  of  an  institutioti 
ought  to  be  estimated  by  its  efTecta  on  the  people,  and  that  i»  on  tlie 
whole  the  best  which  produces  the  best  results./  It  is  not  cmly  what 
p<>ople  are  called  upon  to  actually  do,  bat  also  the  possibilities  that  lie 
before  them,  that  alFectit  their  character.  The  oocaotonal  deposit  of  a 
ballot  is  not  of  ititelf  much  of  a  public  education,  but  the  possibilities 
sod  responstbilities  that  the  elective  franchise  brings  with  it  can 
scarcely  be  overestimated  in  their  influence  on  the  character  of  a  peo- 
ple. Mnch  the  same  is  the  influenoe  of  the  jiopnlar  branch  of  our 
:t«m  of  judicature.     While  the  direct  influence  of  sitting  oci 
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Ally  as  a  juror  ought  not  to  be  noderostliDated,  yet  I  think  ntill  gnal 
good  comes  from  th«  increased  respoDKibilitj  of  the  pcopU-  nt  \a^ 
There  will  b«  fcwr  crimiiuil*  wb«n  vvcry  cUiztii  feels  thiit  he  a 
■one  •eu»e  a  coiwcnalor  of  the  peace  Tbo  tlirwt  odacaling  'tat 
vnoe  of  trial  by  jory  baa  often  been  remarked  by  thode  wbo  bai 
itudied  the  inflaeocos  that  mold  the  cbaract«r  of  nations.  Benlhai 
who  ct-rtoiuiy  will  not  be  charged  with  venerating  anything 
eauAe  it  is  old,  in  speaking  of  the  jury  aa  a  public  vdncator  atfi 
"  Every  judicatory,  of  which  a  jory  forma  a  part,  is  a  u-faool  of  jm 
tioe  ;  without  tlie  nsniv,  it  id  ko  in  «ffci-t.  In  it  thi;  part  of  muter 
performed  by  the  judge  ;  tbo  part  of  «choIant  by  the  jurytum ;  u 
what  takca  place,  takes  place  in  a  company  more  or  less  muasva 
of  spectators.  The  repreaeolAtion  there  ^ven  is  given  by  a 
of  actont,  appearing  in  so  many  diSereol  parts-V  I  believe  that 
people  will  not  willingly  giro  up  ao  institution  to  which  theyn* 
00  much  of  their  self-reliance  and  ability  to  govern  thfimselres  lOtil 
stronger  reasons  than  any  yet  snggested  ore  present«<L 
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bt  w.  uattiec  wnxiAua. 

SSIT. 

SDICE  the  publication  of  my  last  paper,  I  have  learned  llu  _ 
name  of  the  Swiaaoompound  there  described  a»/ondmin,  aooH* 
ing  to  my  rccolh^otion  of  it«  pronunciation  in  Switzerland.  In  xneU 
edition  of  Mrs-  Riinik-irs "  Domealic  Cookery,"  it  is  described  u  /osA 
A  similar  disb  is  described  b  that  useful  book  "  Cre-Fy<!iJ'i  Fanrilj 
Pare,"  under  the  name  of  ck«tae  aovffii  or  /ondu.  I  had  looked  foril 
in  more  pretentious  works,  especially  in  the  most  pretentiuu*  and  tte 
most  disappointing  one  1  have  yet  been  tempted  to  purchase,  nL.  li< 
twenty-Mventh  edition  of  FVancatelli's  "Modem  Cook,"  a  wort 
which  I  c«a  not  rcoonunend  to  anybody  who  hu  less  tban  SSOfiUt » 
year  and  a  eorres ponding  luxury  of  liver. 

Amid  all  the  cnliuarj-  monstToeittnt  of  these  "  high-class  "  nunalfc 
I  fail  to  find  anything  concerning  the  cookery  of  cheese  that  is  wirth 
the  attention  of  my  reailcrs.  Francatelli  has,  under  the  name  of  "  Ejg> 
&  la  Swhssc,"  a  sort  of  /on<JM,  but  decidedly  inferior  to  llio  ci«inD» 
/ondu  of  the  bumble  Swiss  osteria.  as  be  ky*  tbe  eggs  upon  dioo  rf 
tUtetm,  and  prescribes  especially  Uiat  tbe  yolks  shall  not  be  IniMi 
omiu  tli«  milk,  but  snbstilote*  (for  higb-class  extnvnganoe*  at*,  I 
anppose)  "a  gill  of  double  cream,"  to  bo  poured  over  the  (op.    "ft* 

*  Btatliuu's  works,  *«l.  II,  p.  113. 
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the  cheese  u  Dot  intermiDgU'^l  with  tlio  egg,  lettt  it  should  spoil  tlie  ap- 
pearance of  the  unbroken  yolk»,  iM  ca»rin  in  nuulo  leathery  iustead  of 
being  dissolvud,  and  the  subulilution  of  tiixpitnny  vorth  of  donble 
cream  for  a  ha]f|>eiu]f  worth  of  milk  supplies  the  higfa^an  TictJm 
with  Gvcjwnce  halfpenny  worth  of  biliary  derangement. 

In  Goufft^'s  "  Itoyal  CooIiPry.Bwk  "  (the  ITouteAold  BiUion  of 
whit^k  t-oDtaina  »  grvat  di-al  tliat  io  r^^ally  ufcfiil  to  aa  EngU«fa  bonse- 
wife)  I  find  a  better  rM:t|iu  under  tbc  waav  oi  vlieate  Kntffli*.  lie  says: 
"Put  two  and  ono  fonrtb  ounces  of  fiour  i»  a  »t«n-piui,  witli  ouo  and 
a  half  pint  of  milk  ;  HeaHon  with  salt  and  pepper  ;  st£w  over  the  fire 
till  boiling,  and,  should  there  be  any  lompa,  straia  the  mm^U  pMte 
through  a  taauny-cloth  ;  add  isevcn  ounces  of  grated  Pannesau  ehecw^ 
and  seven  yollu  of  egga ;  whip  tJiu  whilci  till  they  are  firm,  and  add 
them  to  the  mixlum  ;  fill  aoioe  {ajwr  ca»i»  with  it,  and  bake  in  the 
OTon  for  fifteen  minutes." 

Cre-Fydd  nays  :  "  Grate  sii  ounces  of  rich  cliecM  (PanncKan  u  the 
beat) ;  put  it  into  an  oiuunolcd  saacepan,  with  a  teaspoonful  of  flour 
of  mustard,  a  salt^oonful  of  white  pepper,  a  grain  of  cayenne,  the 
sixth  part  of  a  nulneg,  gntvd,  two  ounces  of  butter,  two  table^poon- 
f  uls  of  baked  flour,  and  a  gill  of  new  milk  ;  «tir  it  over  a  olow  lire  till  it 
booomca  like  smooth,  thick  cream  (but  it  muxt  not  boil) ;  add  the 
well-beaten  jolka  of  six  eggs,  boat  for  ten  minutes,  then  add  the  whites 
of  the  eggs  beaten  to  a  stiff  froth  ;  put  the  mixture  into  a  tin  or  a  eard* 
board  mold,  and  bake  in  a  quick  oven  for  twenty  minutes.  Servo  im- 
^^lediatcty." 

^B  Hens  is  a  true  cookery  of  cheese  by  aolation,  and  the  reetUt  is  an 
^H^cellent  dieh.  Itut  there  is  some  unnecosary  compHnttion  and  kitchen 
^ftedantry  involvc^l.  The  following  is  my  own  simptifii'd  n-cipv  : 
^B  Take  one  fourth  of  a  pound  of  grated  cbeeao  ;  add  it  to  a  gill  of 
^nilk  in  which  in  dissolved  as  mucli  powdered  bicarbonate  of  potath  as 
-will  stand  upon  a  threepenny- piec* ;  mustard,  pepper,  etc.,  as  prescribed 
above  by  Crc-Fydd.*  Heat  this  carefully  nntil  the  chciMv  is  com- 
pletely diwolvcd.  Then  beat  up  throe  eggs,  yolk  and  whit«s  together, 
and  add  them  to  this  aolution  of  diecse,  stirring  the  whole.  Now  take 
a  aballow  metal  or  eartliwiwani  diHh  or  tray  that  will  bear  heating ; 
put  a  tittle  buucr  on  this,  aud  hi-at  the  butler  till  it  frizzles.  Then 
pour  the  mixture  into  this,  and  bake  or  fry  it  nntil  it  is  nearly  solidified. 
Aclieajier  dich  maybe  made  byincrcaiting  the  proportion  of  cheese 
— «ay,  six  to  eight  ounces  to  three  eggs,  or  only  one  egg  to  a  quarter 
pound  of  che*se  for  a  hard-working  man  with  powerful  digestion. 
The  chief  difficuhy  in  preparing  this  dish  convcnicnlly  is  that  of 

*  Bvrar«  (he  Aduhcratloa  Ael  wa«  pustd.  miisiuil-flour  »u  lutull;  mixed  irith  »tll> 

dHed  ■btako-Dour,  ahMieb;  Uib  rcdmukBi  oU  was sbMcbtd,  snd  the  mhttnre »m  a dt7 

|M>wil«r.     N«*>  It  i>  diffcKSil.  bdoK  pum  pa«d«r«d  ■tiBiUrd.SNd,  and  nrntStj  nuhor 

«]Ain|<.     Il  not  onlj  Hi*  doMY,  b«l  la  mucb  tirongtr.    Thenfort,  In  fallowing  anjr  iwipc 

t  oU  (wikcrj-bocilt,  only  about  btif  Uic  nUtcd  i|uamilT  should  be  laed. 
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obtsining  suitable  Teasels  for  the  final  frying  or  baking,  us  e«ch 
tioD  ftbould  be  pourc<l  into,  and  frii-d  or  l>;it:<-(I  in,  n  separalo  di 
that  eacb  may,  ut  in  Svrit2erliui(I,  have  bit  own  fondu  complete^ 
eat  it  from  ihe  diflh  as  it  comes  from  the  firei     As  deni&tid  ci 
tin[>[ily,  our  iroumongem,  etc.,  will  soon  learn  to  meet  tliia  de 
it  ariaea.     I  am  about  trriting  to  ^Ii-esra.  (iriffitbit  &  Uron-ett,  of 
mingham,  large  mannfai^tnrvrs  of  wliat !»  technically  called  "liol 
ware  " — i.  c,  voiscia  of  all  kimU  Icnoclcetl  up  from  %  single  pirct 
ntcUil  without  any  Koldrring — and  hare  tittle  doubt   tliAt   tfavy 
Kpeedily  produce  nuitabU-  fondu  dishes  according  to  my  aiwril 
and  mppty  them  to  the  shopkeepers. 

The  bicarbonate  of  pot^  is  an  eriginal  norelty  that  will 
alarm  some  of  mr  non-cbemical  reidera.     I  advocate  ita  use  for 
n-uon^  :  Fint,  it  cfTocte  a  better  solution  of  the  caacin  by  nesi 
ing  the  free  lactic  acid  that  incritably  exijit.4  in  milk  supplied  \a 
and  any  free  acid  that  may  remain  in  the  obeese.     At  a  fi 
where  the  ntik  is  just  drawn  from  the  cow  it  ia  nnoeoeaaary  for 
purpose)  as  sticb  dot  milk  is  itself  slightly  alknlinc.    My  aeoooil^ 
is  physiologEcal,  and  of  greater  weight,    faults  of  potash  are 
ooDHtilucnts  of  human  food.    They  exist  in  all  kinds  of  vboloi 
vegetables  and  fruiis,  and  in  the  jnice«  ol  frf*h  meat,  but  fA^ 
tMndnjr  in  cAeeaf,  having,  on  accoont  of  their  great  eolabiliir,  be 
left  behind  in  tho  whey. 

']*hi6  absence  of  potash  appears  to  me  to  be  the  one  serious  ebji 
tion  to  tlie  frco  tuw  of  eheese-dict.  The  Swiss  peauant  escapes  i 
misohtcf  by  bis  abundant  aalads,  wbiob  eaten  raw  contain  all  ll 
potaeb  Ealts,  iniiioad  of  leaving  the  greater  part  in  the  Fancvpan,  ai 
cabbagee,  etc,  when  cooked  in  boiling  water.  In  Korway,  vh 
ealadt  are  scarrr,  the  Iwndi-r  anil  hi*  housemen  have  at  limes  sidTi 
greatly  from  scurvy,  e^|)n:ially  in  the  far  north,  and  would  be  sevm 
viotimiEed  but  for  special  remedies  that  they  use  (the  moitebcer. 
berry,  etc.,  grown  and  preserved  eepectally  for  the  purpose.  Tin  Ij 
landers  mnko  a  broth  of  scarry-gran  and  ainiilnr  hitrbs).  Mr. 
altributcH  (heir  rttccnt  immunity  from  scun'y,  which  was  onoe  a 
plague  among  iLem,  to  the  introduction  of  the  potata 

Scon-y  on  board  ehip  reetilts  from  eating  salt  meat,  the  potash 
which  lins  escaped  by  exoenioatt  into  the  brino  or  pickle.  The  sst 
now  esca[ivs  it  liy  <lriiiking  Citrate  of  potash  in  the  form  of  limo-jni 
and  by  alternating  snii-junk  with  rations  of  tinned  meata. 

I  once  lived  for  six  days  on  bread  and  cheese  only,  tasting  tM  atb 
food,  I  had,  in  company  xrith  C.  M.  Clayton,  son  of  tbc  Senater 
Delaware  (who  negotiated  the  navton-Bulwcr  Treaty),  taken  a  p 
sago  from  Malta  to  Athens  tn  a  tittle  lu-hooner,  and  expecting  »  ihi 
days'  }onmey  we  took  no  other  rations  than  a  lump  of  (.'he«hire 
and  a  enpply  of  bread.  Bad  weather  doubled  the  expected  1 
our  joumcy. 
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^  We  were  botli  young,  and,  proud  of  our  lutrdthood  in  Iwaring  pri- 
ratioiu,  wore  vianvli  <JtKciplc«  of  Dingont'it ;  bat  on  tliu  lam  day  wc 
BnocnniWd,  and  liarterefl  ibc-  remainder  of  our  bread  aod  cb6«ae  for 
gome  of  the  boiled  horse-beana  and  cabbage-broth  of  the  forecastle. 
The  oheeae,  highly  relished  at  firsi,  had  become  positively  nauseous, 
and  our  craving  for  the  vegetable  brotb  was  nbtmrd,  considering  the 
full  view  u'C  lifu)  of  itf  eonntilueiit-'t,  and  of  tbc  dirlimtiut  of  its  ei><>kH. 

»I  atlributo  this  to  the  lack  of  potaidi  tsMa  in  ibe  chc«se  and  bread, 
van  similar  to  tbe  craving  for  common  ^t  by  cattle  that  lack  ne- 
Dessary  chlorides  in  their  food.  I  am  satisfied  that  chec«e  can  never 
take  the  place  in  an  ce«DotDic  dietary  othern-ife  jiisiiliod  by  its  natri- 
tious  composition,  unless  this  deficiency  of  potsfh  iif  soinc^liow  sup- 
plied. My  dvvieo  of  usiog  it  with  milk  as  a  Aolvt-ni  auppltca  it  in  a 
limple  and  natural  manner.  j 

XXV.  I 

JUy  first  acquaintance  iritb  tbe  rational  cookery  of  cheese  waa  in 
[be  autumn  of  1843,  when  I  dined  vrtih  the  monks  of  St.  Itcmard. 
Being  tbe  only  gnest,  I  vas  tbe  lirst  to  bo  supplied  with  soup,  and 
Lben  came  a  dish  of  grated  cheese.  Being  young  and  tnuthful,  I  was 
isbAmed  to  display  my  ignorance  by  asking  wtukt  I  wa.i  to  do  with 
he  choc*c,  but  made  a  bold  danh,  ncvcrtbelt^sa,  and  nprijtkled  some 
\t  it  into  my  >oup.     I  then  learned  that  my  guess  was  quite  correct ; 

k  prior  and  the  monks  did  the  same. 
On  walkinf;  on  to  Italy  I  teamed  that  there  such  use  of  cheese  is  ] 
versal.  Mincstrn  without  Parmesan  would  there  be  regarded  as 
re  in  Kngland  should  regard  muflins  and  cninipcts  without  butlor. 
>nring  the  forty  year^i  that  liave  elaiued  since  luy  limt  sojouni  in 
taly  my  sympathies  are  continually  lacerated  when  I  ooutemplatc  the 
nelaacboly  spectacle  of  human  beings  eating  thin  soup  without  any 
[rated  cheese. 

Not  only  in  soups,  but  in  many  other  dishes,  it  is  similarly  nsed. 
\s  an  example,  I  may  name  "  Risotto  b,  la  Milanese,"  a  delicioos, 
Kholcsomr,  ami  economical  dish — a  sort  of  stew  compoitcd  of  rice  and 
lUu  giblets  of  fowls,  usually  charged  about  twopence  to  tbrocpcnoo 
per  portion  at  Italian  restaurants.  This  is  always  served  with  grated 
I'anDeean.  The  same  with  the  many  varieties  of  paste,  of  which  maca- 
roni and  vermicelli  are  tl>c  best  known  in  this  country. 

In  all  tlifse  tlic  cheese  in  sprinkled  over,  and  then  stirred  into  the 
lODjv  etc.,  while  it  is  hot,  llie  cheese  being  fint-ty  divided  in  fused 
it  once,  and,  being  fused  in  liquid,  is  thus  delicately  cooked.  This  ia 
^inile  different  from  the  "  macaroni  cheese "  commonly  prepared  in 
England  hy  depositing  macaroni  in  a  pie-dish,  and  then  covering  it 
vitb  a  atraium  of  gralod  cbt^-se,  and  placing  this  in  an  oven  or  before 
a  fire  until  the  cheese  is  deei<'cate<I,  brown<><1,  and  converted  into  a 
homy,  caeeouB  form  of  c«rbon  that  would  induce  chronic  dyspeptua  in 
jfcs  Ktomai-h  of  a  wild-boar  if  be  fed  upon  it  tot  a  week. 
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la  til  prcpantiooa  of  Italian  pastes,  risottoo,  par£««,  etc,  thi^J 
]■  iatimAtely  mixed  tbroughoat,  and  softened  and  difftwed  tl>i^| 
tlie  maimer  above  deaoribed.  ^^ 

The  ItalUna  tbemtelTta  imagine  that  only  their  owu  Pinan 
cheese  is  fit  for  ilm  purpoac,  and  have  infoctod  many  Knglbhcant 
the  name  id«a.  Thus  it  happens  that  fancy  priv«.<«  are  paid  is  ill. 
MDstry  for  that  particular  cheese,  which  ia  of  tiio  same  cliuiitw 
eheeae  koown  in  our  midland  conntiea  aa  "  ekim  dick,"  and  »oM  tl«i| 
at  about  fourpence  per  pound,  or  given  by  tho  faroient  to  their  Ulunaj 
It  ii  chocw)  "  that  biu  sent  its  butter  to  market,"  being  made  M 
tho  Rkim-milk  which  remains  in  tho  dairy  after  the  pigs  han  \m 
fully  Hupplied.  j 

I  have  used  this  kind  of  cheese  aa  a  substitute  for  ParmMU,  W 
I  find  it  quite  Batisfactory,  though  it  has  not  exactly  the  wme  w 
flavor  as  tho  beat  qualitiw  of  ParmcMn,  but  is  equal  to  that  conunM 
used  by  the  Italian  milltonH.  Tlie  only  fmilt  of  our  ordinary  «M> 
milk  Knglish  and  American  oheGsca  is  that  tht.-y  ore  too  rich,  udos 
not  bo  BO  finely  grated  on  account  of  their  more  nnctuoos  strKUn;] 
due  to  the  cream  they  cont^n.  I 

I  note  that  in  the  recipes  of  high-class  cookery-booka,  vliere  Ptf-j 
meain  is  prescribed,  cream  ia  commonly  added.  Seoaible  Eiflill 
oooks,  nlko  use  Cbcaliiru,  Cheddar,  or  good  American  ebeta^  »• 
praotioally  including  the  Parmnau  and  the  cream  in  Qatoral  coisbiM- 
tion.  By  allowing  th«M0  obeeacs  to  dry,  or  by  netting  aside  the  otH' 
part  of  the  cIh-vsc  for  the  pnrpoM,  the  difficulty  of  grating  is  ow 
oome.  j 

I  have  now  to  eommnnicate  another  result  of  my  cbiwt  imjIIh 
researches,  viz.,  a  new  dish^^'/ Mw-pomV/;^* — or,  I  may  say, »  aw 
class  of  dishes — clicesc-porndgee.  Tlicy  are  not  intended  for  ep i«» 
not  for  swine  who  only  live  to  eat,  but  for  men  and  women  who  t* 
In  order  to  live  and  work.  These  combinations  of  cheese  an  bm* 
espedelly  fitted  for  thoso  whoso  work  is  muscular,  and  who  vock  it 
the  open  air.  Sedentary  brain-workers  like  myself  shouUl  om  t^ 
carefully,  lest  they  suffer  from  over-nutrition,  vhioh  ia  but  a  ftw  J*-  ^ 
grees  worse  than  partial  starvation. 

Typical  cheese-pornd)^  is  ordinary  oatmeal-porridge  made  ia  ll* 
nsunl  m.inncr,  but  to  which  grated  cheese  is  adde*!,  either  whik  ia  <!>• 
cookery -pot  or  after  it  is  tnkvn  out,  and  yot  ua  hot  as  poMU>le>  '^ 
ahould  be  sprinkled  gradually  and  well  stirred  in. 

Another  kind  of  cboese-porridRO  or  cheese- pudding  is  mads  hj 
adding  cheese  to  hak«d  potatoes — the  potatoes  to  be  taken  eat  of  thw 
skins  and  well  mashed  while  the  grated  cheese  is  sprinkled  and  inl'^ 
mingled.  A  little  milk  may  or  may  not  he  added,  acoordiog  lo  tt*U 
and  convenience.  This  is  better  suited  for  those  wboM  oceapstiou 
ore  sedentary,  potatoes  being  less  nutritious  and  more  aarilf  digHtsi 
than  oatraeol.    Tbey  are  chiofly  compoecd  of  atareb,  vbkh  is  a  \Mlr 
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or  fattener,  irbile  tlie  cbeeee  is  liighlf  nitrogeooua,  and  mp- 
be  elemenu  in  wbich  tbe  potato  in  deficient,  th«  two  together 
g  a  fair  approach  to  the  theoretically  demanded  balance  of 
uente. 

ly  haked  potatoet  rather  thau  boiled,  and  |>t;rlia)M  nhould  explain 
WOfU,  though  in  doin{(  ho  I  anticipate  n-hat  I  inti:nded  lo  Kay 
V&  the,HubJcct  of  vegetable  food. 

w  potatoes  contain  potash  Ealt«  which  are  easily  solnble  in  water, 
that  when  tbe  potato  is  boiled  come  of  the  potash  comes  out 
le  water,  and  thus  tfao  TCgetablo  is  rubbed  of  a  very  valuable 
uent.  The  baked  potnlo  coiitaina  all  its  onginal  saline  cotixtit- 
irhicb,  as  I  have  already  stated,  are  specially  demanded  aa  an 
*a  to  chee«e-food. 

ity-padding  made,  as  usual,  of  wheat-flour,  may  be  convened 
in  insipid  to  a  savory  and  highly  iiutntjous  porridge  by  the  ad- 
of  «h«eM  ill  like  manner. 

&  Btrae  with  boiled  rice,  whether  whole  or  ground,  also  ssgo, 
I,  and  other  forms  of  edible  starch.  Supposing  whole  rice  is 
ind  I  think  thlx  the  best,  the  cheese  may  be  sprinkled  among 
tains  of  rice  and  well  stirred  or  mashed  up  with  them.  The 
>Q  of  ft  little  brown  gravy  to  ihid  gives  us  an  Italian  risotto. 
U-pnddiog  ia  not  im]>roved  by  dieese.  llw  chemistry  of  this 
me  out  when  I  explain  the  compoution  of  peas,  beans,  etc 
light  enumerate  other  methods  of  cooking  cheese  by  thns  adding 
,  finely  divide!  state  to  other  kinds  of  food,  but  if  I  were  to  cx- 
ny  own  convictions  on  the  snbject  I  Hhoiild  stir  up  prejudice  by 
^  some  mixtures  which  some  people  would  denounce.  As  an  cjc- 
ll  may  refer  to  a  dish  which  I  invented  more  than  twenty  yean 
is.,  &b  and  cheese  padding,  made  by  taking  the  remains  from 
of  boiled  cod6sb,  haddock,  or  other  while  hah,  mashing  it  with 
crumbs,  grated  cbces^  and  ketchup,  then  warming  in  an  oren 
Irving  after  tbe  usual  manner  of  sciillopcl  Ush.  Any  remains 
«r-saBCfl  may  he  advantageously  included, 
nd  this  delicious,  bnt  others  may  not.  I  frequently  add  grated 
to  boiled  fish  as  ordmarily  served,  and  have  lately  made  a  flah 
by  dii>»olving  grated  cheese  in  milk  with  the  aid  of  a  little  bi- 
late  of  potaali.  I  suggest  those  cheese  mixtures  to  others  witb 
oisgiving  as  regards  palatability,  after  It^aming  tbe  revelations 
rwio  OD  the  persistence  of  heredity.  It  ia  quite  possible  that, 
a  compound  of  the  Swiss  Mattiea  with  the  Welsh  Williams, 
on  both  sides,  I  may  inherit  an  abnormal  fondness  for  this 
food  of  the  mountaineers. 

this  as  it  may,  so  far  as  the  mere  palate  is  eoncemc<1, 1  have 

ofidcnce  in  the  chemistry  of  all  my  advocacy  of  obeeso  and  ita 

y.    Rendered  digestible  by  simple  and  suitable  cookery,  and 

with  a  little  |>otaiih  balt>  to  fahaaceous  food  of  all  kinds,  it 
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affords  exactly  wbot  u  reqiured  to  supply  n  theoretically 
uui  a  B)o«t  voonomieol  dieury,  widiout  the  kid  of  any  otlur  IbdJ  ■ 
Mutual  food.    Tbe  potaali  salts  may  Iw  adrantngoously  supplied  by  J 
Ubenl  second  course  of  b'atl  or  aalad. — A'noWct/^c, 


SCIENCE  AND  SAFETY  AT  SEA. 
Bt  bicbabd  a.  pboctor. 

rthe  antttmn  of  18T0  th«  Bteamsliip  Amona,  fivo  thousand  . 
al  that  limt,'  th<-  rvrtft<%Ht  ocoan-gotDg  Bteamsbip  b  extM«ic«, ' 
■"%<"S  hur  «'uy,  at  ibe  rat«  of  aoniu  fifteen  knots  an  h<mr,  un 
faoueward  ooune  from  New  York,  wbeDC«  nlic  bad  sailed  bnl  a  dajr  i 
two  before.     It  \vas  nigbt,  and  there  was  a  tight  hazp,  bat  of 
from  collision  with  a  passing  Hbip  there  was  little  or  none    That 
tain  and  crew  knew  of   no  npccial  reason  for  watcbfulti«««,  ai 
|WM«ng(ir»  were  altogi-thcr  fnw  from  anxiMy.     Indeo),  itaoi 
that  at  a  tinic  whi-n,  in  reality,  tb«  most  imminrnt  danger  i 
«very  soul  on  boaril,  many  of  the  saloon-paasengi^m  were  mg 
porobasing  at  auction  tbe  numl>erB  for  the  next  day's  run — Tva%\ 
three  buodred  and  fifty  knots  being  »old  at  a  very  low  rate  inJ 
Saddenty  a  crash  was  beard,  the  shipV  sn-ift  progreaa  wna 
and  a  few  minutes  later  erery  one  kiww  that  tbe  Arixona  bad  raa  < 
niHin  an  enormous  icelwrg,  the  xpires  ninl  pinnacles  of  wbicb  eovld 
seen  banging  almost  over  the  Hliij>,  and  gleaming  tbreateninglv  b  I 
rays  of  ber  maat-faeatl  light.     But  the  riflk  that  threatened  bcr  litig 
freight  was  not  tliat  of  being  crushed  by  falling  toe.    llie  bowt  ttf  I 
Arizona  were  seen  to  be  slowly  sinking,  and  presently  tbera  wa* 
well-marked  lurch  to  starboard.     The  fore  oompartneot  and  a  i 
side  compartment  were  filling.     It  was  an  anxious  time  for  all  i 
board.    Many  an  eye  was  turned  toward  Uie  boats,  and  tbe  mow  i 
perifloced  thongbl  of  the  weary  milex  whieh  separated  tfaom  fron 
Boamt  land,  and  of  tbe  {)oor  ohanee  that  a  passing  steamer  migfal  \ 
up  the  Arizona's  boats  at  sea.     Fortunately,  tbe  builders  of  ibo . 
sons  hnil  i!(>ui>  tlicir  work  faithfully  and  well.     Like  another  ship 
tbe  same  line  which  had  txHfii  ex]HiNC4t  to  the  same  risk,  sare  thai 
•peed  was  less,  and  therefore  tbe  danger  of  tbe  sboek  diminishrd,  i 
Ariiona,  though  crippled,  was  not  sunk,    She  l)ore  aji  for  St.  Jofan'tj 
and  bcr  passengers  were  taken  on  later  by  another  steamer. 

Tbe  danger  which  nearly  causetl  the  l«t»  of  the  Arixona — collUd 
with  an  iceberg'-iH  one  to  wbicb   steamships,  and  specially  Mwil 
steamships,  are  exposed  in  exceptional  degree.     Like  this  danger.  1 
it  b  one  which  renders  the  duty  of  ran-fnl  walchine",  esjMJcially  ia  i 
i^ght  and  lu  times  of  base  or  fog,  a  uuwl  anxious  ami  important ; 
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,  unlike  tlid  rink  from  ooIIUion  with  another  ship,  tbe  rink  from  col- 
li with  lwl>i'rg!i  can  not  bfl  diminishod  by  any  syet«in  of  side- 
,t8  or  licad-IightB  or  storn-Iights,  cxwpt  in  juut  eucIi  degrc«  (an- 
Qiulcly  alight)  u  a  poworful  light  nt  the  fori;inaet-bcad,  kidvd  by 
<ng  aide-lights  or  boir-ltght*,  may  acrve  to  render  Ihe  gii'ua  of  tb« 
tberona  ice  discernible  aomewhat  farther  ahead.     But  to  a  steam- 
niDniDg  nt  tbs  rate  of  fourteen  or  fifteen  knots  an  hour,  even  in 
clouxurt  weather,  at  niRiit,  the  distanco  athwart  which  a  low-lying 
iberg  can  be  seen,  eron  by  the  best  ayv*,  is  but  sbort.     Slio  ntns 
'er  it  before  there  is  time  for  the  watch  to  make  their  wanting  heard, 
»iid  for  the  engineers  to  flop  antl  reverse  their  engines 

Bnt  science,  bolides  extending  our  senaea,  provides  ub  with  senses 
other  than  tlioao  we  posMos  naturally.     Tbe  pbotograpbio  eyes  of  sci- 
ence tn'tt  in  the  thonsandtb  part  of  a  sceond  what  oar  eyce,  because  in 
»o  abort  a  time  ihey  can  receive  no  <li»tiiiet  iroprcssion  at  all,  arc  nn> 
able  to  see.    They  may,  on  llin  oiIiit  band,  rcxt  on  some  faintly  lumi- 
nous object  for  hours,  seeing  more  and  more  each  moment,  where  ours 
would  ace  no  more — perhaps  even  less — after  the  first  minute  than  they 
bad  seen  in  the  first  second.    Tbe  spectroscopic  eyes  of  science  cao 
analyze  for  us  the  eubKtaneo  of  self-luminous  vapors  or  of  raponi  ab- 
sorbing light,  or  of  liijnids,  etc.,  where  tlic  nattirul  eyes  have  no  anch 
power  of  ana]y«i«.     The  aeuae  of  fi-cling,  or  nithcr  the  aenw  for  heat, 
vbich  Rcid  originally  and  properly  diMiliiguiahed  as  a  aixlh  aeitiiG  (not 
lo  l>e  coDfoundi-d,  as  our  modem  claasifloatiou  of  the  senses  inoorrect- 
I7  confonnds  it,  with  the  sense  of  touch),  is  one  which  is  very  limited 
in  its  natural  range.    But  scienoe  can  giro  ne  eyes  for  heat  as  keen  and 
as  widely  ranging  as  the  eyes  which  dbe  gives  us  for  light.     It  was  no 
idle  drnuo  of  Edi*on'!i,  but  a  thought  which  one  day  will  be  fraught 
with  uatful  rcaiiita,  that  science  may  hen^after  recognize  a  star  by  ita 
heat,  which  the  moat  powerful  telescope  yet  inmlv  fails  lo  »how  by  its 
light.     Since  that  was  said,  the  younger  I>ra]>er  (whose  loss  followed 
BO  quickly  and  so  sadly  for  science  on  that  of  his  lamented  father)  has 
produced  photographic  plates  showing  stars  which  can  not  bo  seen 
through  the  telc«copc  by  which  thnsc  photographs  were  taken.     As 
yet  the  delicate  heat-measiirera  dcvim^d  by  science  hare  not  been  ai>- 
jilieil  to  astronomical  research  with  any  iinjiortaiit  reaulta.     Itul  Edi- 
wn's  and  Langlcy's  hcat-meaaurers  have  been  used  even  in  this  way, 
and  the  very  failuro  which  attended  the  employment  of  Kdtsoo's  heat- 
laeosnrer  (tbe  fauioaeter,  or,  literally,  the  strain -measurer,  described 
shortly  before  in  the  "  Times  ")  daring  the  eclipse  of  1878  shows  how 
delicate  is  the  heat-estimating  sense  of  science.    When  the  light  of 
the  corona — which  has  no  heal  that  the  thermometer,  or  even  that 
far  roof*  delirale  beat-measiircr,  the  thermopile,  will  recognize — fell 
on  tbe  face  of  tb«  taaimeler,  the  index  which  Edieon  supposed  likely 
to  moTe  Just  perceptibly  actually  ilew  beyond  the  index-plate.    Tims, 
though  the  heat  of  tbe  corona  could  nut  be  moaaured,  the  extreme 
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delicacf  of  tbo  kw>rafit«r  v&s  demoiiBtnited  unniifttakalily . 
lieftt-mcasarrr  U  Kaircelj  leas  Bcnsitiro,  and  probably  mon 
sblo.     But  in  point  of  fact  eaob  instrument  ia  ouMre  setuitivej 
heat-HonND  of  science  is  nqnired  to  be,  to  do  the  work  I  bsi 
indicalo  ;  and  xa.  instromiMit  can  reJMlilj'  be  ooiUFtmctcd  whidi  sfc 
in  iho  right  dcgrvc,  lesf  »cn)iiUTe  tlian  tli(>y  are,  tbough  it  mif; 
difficult  nt  prcaeul  to  inrent  any  that  should  be  more  Koetiro. 
Tbo  MiDiie  of  Right  is  not  the  only  sense  affeclwl  a«  an  ic 
approached.     There  is  a  M-oaible  lowering  of  t^mperulURt,     Bo 
the  natural  beat-fleDSc  this  cooling  ia  not  so  obTioua  or  no  rcadtlti 
quiekly  appreciated  that  it  could  bo  trtisted  instead  of  the  ot 
tlie  vraUth.     I'he  tteat-sensc  of  science,  however,  ia  so  much 
that  it  could  indicate  the  j^nvioncc  of  an  iceberg  at  a  diMaoaei 
bcyood  that  over  which  thu  IcLt-ncnt  eye  could  detert  an  ice 
night ;  perhaps  even  an  iMiated  Iceberg  oonld  b«  dotccted  vhn 
beyond  the  range  of  ordinary  eye-sight  iu  the  day-time.     \ot 
»o,  but  an  instrument  like  the  thermopile,  or  the  more  delicaU 
mcMitrcrs  of  Kdiiton  and  Langley,  can  ruulily  be  made  to  gin  > 
mtitic  notice  of  tt«  sensations  (m>  to  speak).    Aa  those  who  have  1 
Pfofi;«sor  Tyndall's  lectures  any  time  during  the  \wx  twenty  ye 
know,  the  index  of  a  scientific  heat -measurer  moves  frwly  In 
cither  to  gain  or  loss  of  heat,  or,  as  we  ahonld  onlinariiy  say,  ia  i 
sponM  either  to  heat  or  cold.     An  index  wliich  tbus  moves  en  I 
made,  oa  by  closing  or  breaking  cVrtrical  contact,  or  in  olbsr ' 
to  give  very  elleetive  imlioalion  of  tlie  neigliborhood  of  danger, 
vould  be  easy  to  dcvi&e  half  a  doKcn  ways  in  which  a  beai-ind 
(which  is  of  necessity  a  cold-indicator),  raitably  placed  ia  lbs 
of  a  ship,  could  note,  aa  it  wore,  the  pro«enc«  of  an  iceberg  fJf/ 
quarter  of  n  mile  away,  and  speak  of  its  sensationi  much  mom  I 
and  effectively  than  the  watcli  can  proclaim  thtt  sight  of  as 
whoa  much  nearer  at  hand.    The  movement  of  the  index  oooldalf 
fog-horn  luntily  aitnoimcing  the  approach  of  danger ;  conid  illan 
the  ahtp,  if  nec4  be,  by  setting  at  work  the  forces  necessary  for  ii 
etantaneous  elcotrio  lighting ;  could  signal  tlic  engineers  to  stop  i 
reverse  the  engines,  or  even  stop  and  ro^'crse  tho  crngiDcs  an 
eally.     Whether  so  much  would  be  necessarj'— wht^tbrr  ihoMi 
tost  Atlantic  steanislilp^  which  have  been  destroyed,  m 
been,  by  striking  upon  iceWrgs  oonld  only  have  been  saved 
rapid  automatic  measures  a«  these — may  or  may  not  bo  the  case ; ' 
that  the  use  of  the  infinitely  keen  perception  which  the  se 
of  soienoo  possess  for  heat  and  cold  wooM  bo  a  feasible  way  of 
taining  much  earlier  and  much  more  effective  notice  of  dang 
icebergs  tlmn  the  best  watch  can  give,  no  one  who  knows  thi* 
of  science  in  this  direction  can  doubt — London  TTimu. 
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WTTU  tbe  year  1843  practically  conim<>iiccs  tlto  butory  of  astro* 
Domical  eciooco  in  America.  In  tliat  j-tiar,  Ubmrkt  Mackxioiit 
iTCiiKi.,  a  young  graduate  of  \Ve«t  Point,  and  l*rofe6sor  of  AIath«- 
niaiioH  at  CinvionatJ,  having  met  with  HuccoMt  in  lecturing  before  his 
claasea,  was  invited  to  give  n  ooumti  iu  tho  collcgft  Iinll.  So  gaoooMfnl 
vas  bo  in  this  courso,  aii<l  no  great  was  the  interest  thai  lie  awakened 
in  tbe  tnbjoct,  Uial  be  resolved  to  torn  it  to  account,  and  enlist  hia 
hwirem  in  the  work  of  buildiog  an  obecrvatory.  As  the  wcaltbief 
cxitK*  of  tbe  Eaatom  Stat«H  bad  not  yet  mortal  111  the  direction,  hia 
plan  was  regarded  by  many  as  impraoti cable,  but,  after  vigoroua  per* 
soual  application,  he  succeeded  in  obtaining  KulTicicDt  Mubscriplions  to 
warrant  a  commviwentent  of  tbe  work.  Tho  enterpriao  took  ahapc  by 
ihp  organizatioi]  of  tbe  Chicinnati  Astronomical  Society.  Professor 
Mitcbei  had  no  observatory  to  moilel  from,  no  practical  knowledge  of 
astronomy,  and  no  instrument-makera  from  whom  to  porcfaaae  inatra- 
menta  or  object-gluMOit.  All  tbiv  niu^t  be  taught  in  older  countricB, 
and  be  rcKolvod  to  go  to  Europe  to  thisi  end.  In  order  to  liuiil^and 
bio  roKourweit,  be  proceeded  first  to  Washington,  iu  the  hope  that  bo 
might  be  given  some  mission  from  tbe  State  Department,  the  rema- 
neration  for  which  would  pay  bis  expenses.  Mr,  Webster,  then  Secre- 
tary of  State,  infonned  him  tliat  hia  request  was  impownblc,  and 
oesriy  everybody,  inetuding  Preiiident  Tyler,  was  iuelined  to  «necr  at 
biro  an  an  impractical  entbo-iiast.  lliere  was  one  notable  exception 
— ^obn  Qnincy  Adams  spoke  words  of  kindness  and  encouragement 
lUs  application  failed,  and  ho  proceeded  on  bis  journey,  crossing 
the  ooean  in  a  sailing-TcswI.  Upon  arriving  in  England,  be  looked 
for  an  object-glass,  but  found  nono  worthy  of  bis  attention.  From 
England  bo  proceeded  to  Paris,  and  called  upon  M.  Arago  at  tbe  ob- 
Benratory  there,  who  received  him  kindly  ;  but,  not  finding  what  he 
desirmi  in  France,  be  proceeded  to  Germany,  where  bo  found  a  fine 
gtoas  in  the  Fraueubofer  works  at  Munich,  which  he  purchased.  Ro- 
lorning  to  Kngland,  bo  entered  ati  a  ntudeiit  in  the  Koyul  ObM-rvatory 
at  Greenwich,  and  for  some  months  devoted  himself  to  the  Htudy  of 
practical  astronomy.  Fpon  bis  return  to  America,  he  applied  himself 
Tigorotuly  to  tlie  work  of  getting  his  observatory  building  ready  for 
the  reception  of  ibe  equatorial  telescope  that  he  bad  ordered  in  Mn- 
nich.  He  desired  to  secure  the  aervices  of  Mr,  John  Quiney  Adams 
to  deliver  the  oration  at  tbe  laying  of  the  cornerstone,  and  went  to 
Niagara,  where  be  learned  Mr.  Adams  was  sojourning  at  the  time, 
^^o  ioduoo  him  to  go  to  Cincinnati  for  that  purpose.  Notwithstanding 
^^■be  Oppoeition  of  Mr.  Adams's  family,  on  account  of  bis  advanced  ago 
^^pnd  tnGrmity,  and  the  dtfllonUica  attending  so  long  a  journey  in  a 
^■Mto-ooach,  so  great  was  the  ex-Prefiideni*a  interest  in  the  matter,  and 
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BO  Mrlain  did  he  fe«t  it  to  bo  Ilu  duty,  tliiit  tio  coDsented.    Oa  M 
v«ml>er  9,  1H43,  he  dcUvcrvd  tlio  tddrcw.  < 

The  time  rcquirrd  to  motint  the  gtoiw,  financlnl  doprMiiai,  iij 
rxriotis  diiiooungeniente  prevented  tlie  coin{iIc1ion  of  the-  bnlldisgiil 
th«  Arrival  of  the  telcocope  till  the  spring  of  1845,  wbtti  Prolan 
Mitchel  cooitnenccd  his  dultco.  Ik'  occupied  himB>olf  in  the  ordicir] 
routttie  of  luitrntioiiiic-iil  work.  He  |)«id  considerable  atlcDtioo  to  |w 
fecting  iimlninients  for  atl«iaing  greater  delicacy  of  ob«orvatiocL.  Bi 
claimed  to  be  the  first  {though  h«  found  a  riTal  to  diHputo  this  kw 
with  hiiu)  to  make  a  clock  record  its  bcMfl,  tliaa  obtaining  a  grtplnol 
and  more  minute  mcasoromcnt  of  time. 

Tfa«  pioneer  of  American  obf«rvatorie«  was  not  destined  M  1m 
loDg-Urod.  Before  many  ycant  rolltsi  round,  the  Bmok«  from  Ui 
growing  city  at  the  baae  of  the  bill  on  which  il  atood  rend«rtd  nb- 
•ervations  impouible.  Its  immediate  Huceesaor,  containing  itit  in*tn- 
mente,  is  located  some  five  or  six  miles  from  the  original  nie,ud 
other  obecrratorice,  built  afterward,  occupy  many  a  hill-top  thros^ 
out  America. 

At  tito  time  tbo  obwcrvator}-  waa  finished,  an  Accident  occnirtd 
which  at  first  seemed  very  unfortunate  for  Pn>f«««or  Mit«hcl,  but 
which  in  tlie  end  served  to  call  out  the  full  extent  of  his  piaclical  yav' 
crs.  The  building  of  the  college,  from  which  he  drew  his  only  neaw 
of  support,  took  fire  and  bunted  to  the  ground.  The  observatory  <m 
without  endowment,  and  bo  bad  engageil  to  be  its  director  for  tut 
years  without  componMtion,  relying  for  ntpporl  on  hi*  collego  profess- 
otship.  He  det<<rmiiied  to  enter  the  field  as  a  professional  Icetnitf  fl> 
astronomy.  With  eharaeteristic  boldoeas  he  proceeded  to  BoMoivlw- 
Itenng  that  if  he  could  succeed  in  that  critical  city,  whew  the  am»J 
BCiencea  bad  been  so  thoroughly  cultivated,  and  which  numbtrdl 
among  its  own  citiiens  so  many  men  of  higli  scientific  attainment,  bs 
ooald  suGcieed  elsewhere.  He  niet  with  perfect  suooesa,  and  thai  cco- 
m«n«ed  tluit  series  of  hrilliant  efforts  in  eyery  city  in  the  XwUti 
States  which  lasted  for  fiftceit  years. 

He  published,  in  I Wft,  "Planetary  and  Stellar  "Wortda";  in  1 
"  Popular  Antronomy " ;  lie  also  published,  from  1846  to  1*W, 
"  Sidereal  McMcnger,"  a  periodica) ;  and  itfter  his  death  a  fragiDfat. 
entitled  "Astronomy  of  the  Bible,"  wan  given  to  the  pnbltc.  Thti^ 
works,  though  tbe  progress  of  science  and  of  thought  luu  left  thc^H 
now  far  behind,  are  still  rend  by  some  who  can  discern  in  them  tJ* 
ardent  poetic  nature  of  their  author.  But  his  great  work  in  »ci«w« 
was  in  exciting  an  interest,  wherever  he  appeared  in  person,  to  (ali 
of  the  wonders  of  the  heavens.  He  never  attempted  to  oimtw  « 
audience,  and  never  dropped  below  the  dignity  of  the  anblirao  suhjtd 
of  which  ho  spoke.  Wlicn  fiigbts  of  eloquence  came  to  him,  liwy 
seemed  to  meet  him  from  among  the  lofty  realms  to  which  bo  a*- 
cended.     'JTiither  ho  carried  his  hearers,  not  by  diagranut  not  by 
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pictorial  r«pr«scD  tat  ions,  bnt  by  langaago  alone,  lie  posaeased 
iwer  of  magnetism  to  a  remarkable  degree.  lie  coutd  at  onoe 
tbe  ernipiithy  of  his  audience,  and  aln'sys  held  il  till  ho  had 
I  to  s{K-Ak.  To  him,  far  more  tlian  to  any  oiIht  man,  is  duu 
inl«rVMl  tb»t  grev  np  in  adtrouomical  menoe  in  America  betwcui 
I  years  1842  and  18G0,  for  there  iraa  scarcely  a  tovn  or  oily  in  tbe 
iled  Statea  in  which  he  did  not  Kpeak  daring  that  period. 
Sn  1859  be  dcliTercd  a  course  of  lectures  in  tho  Aculcmy  of  Mueio 
new  York  for  the  benefit  of  an  ob«urvator}'  that  it  wiu  proposed 
erect  in  Ocntfw!  Park,  The  last  lecture  of  lbi«  couwc  waa  the  lut 
[•Tcr  delivered.  It  was  a  fitting  clo!i«  to  a  brilliant  work.  Tbe 
emy  was  crowded  almost  to  the  ceiling.  On  the  platform  were 
many  of  the  mo«t  prominent  men  in  Xcw  York.  \a  ho  led 
iBiidience  ost  into  Hp«ce,  to  planet  and  i<un  and  syntom,  it  became 
oHy  mOTod.  liVlicn  ho  cloffd,  llic  onlinary  mclliudA  of  ap- 
OH  Kcmed  inadequate.  Hih  hoarcrM  rooe  from  tlii'ir  »cat9  and 
ten»d — an  act  not  uncommon  at  meetings  of  a  political  nature,  but 
ib«bly  without  precedent  at  an  aatronomioal  lecture. 

1860  ProfcMor  Milvhcl  was  called  to  tbe  directonship  of  tbo 
ley  Ob««r%'atory  at  Albany,  the  building  of  which  ho  bod  himself 

U  tbe  opening  of  tbe  late  civil  war,  Profemor  ititobel  felt  called 

I  to  turn  tbe  military  education  be  bad  received  to  the  account  of 

remment  that  had  giveu  it.     He  wan  appointed  a  brigadier- 

of  volunteers.     At  the  time  of  his  appMOtment,  Cincinnati — 

jFormcr  home — wa»  threatened  by  the  Confederatee,  and  ho  waa 

to  defend  it.     After  fortifying  the  city,  ho  dcKtred  to  occupy 

Tennessee,     By  onier  of  tbe  Secretary  of  War,  hi;  organised  a 

00  for  the  purpose ;  but  it  was  inrcessary  to  move  lliruugli  a  dei>art- 
at  commanded  by  another  generaL  That  general  iroold  not  con- 
t,  and  the  expedition  had  to  be  abandoned. 

In  April,  1862,  ho  found  hiniEcIf  in  commstid  of  a  division  of 
ucral  Buell's  anuy  (deUclied  from  the  main  column,  then  procced- 
■on  the  route  to  Corinth),  and  directed  to  obocrrc  the  country 
n  of  him.  IV'itboat  orders,  be  procce<le<l  by  forced  marches  to 
ntaville,  Alabama,  surprised  and  captured  that  part  of  tbe  rulroad 

1  territory  lying  Iwtween  Stevenson  and  Decatur,  with  seventeen 

Es  ami  eighty  eiir«,  un<l  held  the  territory  he  had  been  ordered 
For  thia  servtoe  President  Lincoln  promoted  liim  to  bo 
ral.     lie  asked  for  troopa  with  which  to  mareb  throngh 
Ve%\3^  hut  Mr.  Lincoln  replied  that  all  arailable  forces  had  been 
to  General  McClcllan  and  Oeneral  Halteck.     lie  then  asked  to 
D8ferre<l  to  a  more  active  field,  but  Mr.  Lincoln  directed  him  to 
^nfor  future  operation*  in  tbe  tcmtory  where  his  "mililan^-guuiua 
Feeted  «o  much."     ITjvm  fioncnil  Bui-ll'ti  .irrival  with  the  rest  of 
ly  of  tbe  Ohio  at  Huiit»ville,  in  July,  \^%  General  Mitchel 
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urged  an  immcdiau  odvMicd  Into  East  Tenni'«««c     General 
Uj-ed,  Bixi  Guiieral  Mitchol  ■viced  to  bo  relieved.     It  wu 
erer,  till  tlie  FresideDt  deterraioed  to  om  bim  la  a  special 
bv  ordered  kim  to  report  at  Washin^oo. 

Mr.  l.tnroln  proposed  to  E«nd  an  .inn^f  down  tliu  Miioinippia 
bis  ooQiiii;ind.  Ua  telecUd  tlio  fon-v  and  wrote-  tbe  order;  bid 
at  tbat  time  oondudtnl  to  appoint  G«iivrul  Ilnllock  his  military 
Tiaer.  Mlicn  0«n«rul  Hatlcdc  arrived  at  Wa^iiin^on  be  diM-Ho^ 
appoint  Oeneral  Mitchel  to  ibid  commaad.  For  two  motiUu  li> 
nnemployed,  aod  in  September,  181!^  vas  acnt,  hy  General  Halle 
order,  to  tb«  tben  qaieeccnt  Department  of  iIm>  South,  in  South  0 
lina.  Hero  he  died  of  yt^low  fever  on  the  SOth  of  October,  1 
His  UTin  of  military  i?<;-n,'icc  was  fourteen  months.  Dnring  tbiit 
bf  found  but  onu  opportunity  to  act  upon  bis  own  uncontrolletl  Ja 
meiiL 

Professor  Htteb«l  va«  Ikwh  ia  Union  County,  Keotucty,  Aoji 
S8,  ISiO.    At  twelve  jreara  of  l^^  having  at-quin^d  a  toloa: 
knowlinlge  of  I^ttn  and  tireek  and  the  elements  of  m: 
Iwcunie  a  cJcrk  in  Miami,  Ohio,  but  afterward  remov<>d  to 
in  tlie  Mun«  State  wticm  ho  bad  been  educated.     Ue  ente«vd 
tary  Academy  at  Ww*  Point  in  June,  1825,  barinf;  bimself 
the  money  with  which  he  wan  «iiablvd  to  reach  the  BchooL 
beinfc  graduated  in  1829,  ho  became  acting  AnislAnt  'Prottaat 
maihematica  in  tbe  Academy,  aod  served  in  that  capacity  for  I 
years.     He  then  removed  to  Cincinnati,  where  he  practiced  lav 
16;JJ,  when  ho  became  Profcmor  of  Matbentiittn>,  Phil< 
Antrouomy,  in  Cincinnati  College,  a  position  in  vrliich  he 
for  ten  yean,  or  till  tlte  college-building  was  buTned. 

Of  the  more  important  features  of  his  work  at  the  ol 
"Nature"  rays,  in  an  article  on  " Obeorratories  iu  the  Tuited 
(July  9, 1874) :  "  At  tbe  request  of  PiofMtor  Bache,  tbe  t«l< 
company  connected  tbe  obflcnratory  with  tbvir  stations  for  di 
ing  longitude,  Cincinnati  being  then  a  central  point  rn  sncb 
Tlio  aairoiioini-r  royal,  under  whose  instruction  Miichol  had 
three  months  in  1843,  urged,  in  an  encouraging  letter,  that  'the  I 
application  of  his  meridional  inetramenta  should  be  for  the  esart 
termination  of  hin  gcogrnpbical  latitude  and  longitude,  awl  that 
oK'KT\'ing  tncrgii-ji  dboiilit  tie  gt\(^a  to  the  large  e<]uatOcinl,'    ffi 
this  advice,  he  dircot«d  bis  attention  largely  to  tbe  remcui 
StruTo's  doable  stars  south  of  the  equator. 

"Airj-nnd  Lamont  had  invited  him  to  make  mtnntc  o^ 
of  the  aatellitea  of  Saturn,  aboo  in  thti  latitude  of  Cindn: 
planet   is  observed  at  a  more  favorable  altitude  than  at 
tw«)ty  di^reee  farther  north.    To  these,  and  chiefly  '  to  tlto  pbyi 
anodation  of  tbe  double,  triple,  and  multiple  rtarv,'  be  gave  hi* 
■tteotioti.    Ho  made  interesting  diAcoveries  in  tho  coone  of  thi> 
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lew.  'Stare  which  Struro  bod  mu-kc<I  as  oblong  irere  divided  and 
measured  ;  others  marked  double  vrcrv  found  to  ho  tripk.'  H«  pro- 
posed a  new  mettiod  for  observing,  and  new  machinery  for  recording 
north  polar  dislauccs  or  declinations.  I'rofeasor  Peirce  rei>orted  favor- 
ablv  ou  thia  method  at  tb«  nioeting  of  the  Amcricaa  AsaooiaUoD  in 
18.31,  and  I*rofea8or  Bachv,  m  Sapcrintvndcnt  of  the  Coast  Survey, 
indorsed  their  approval  in  hia  report  for  that  year,  presenting  alfto  a 
full  account  of  work  done  by  the  new  mMliod  in  ohiMTvationB  niado 
'by  the  cuthnsiaKtic  astronomer  and  his  patient  wife,  who  aMistcd  him 
ttirough  all.  It  was  claimed  that  tliu  retults  rivaled  the  i>e.st  trork 
done  at  I*ulkova.  Mitebel  was  the  first  *to  prepare  a  circuit  inler- 
mpter  with  an  eight-day  clock,  and  to  use  it  to  graduate  the  rtmniitg 
fillet  of  paper* ;  and  to  invent  and  nao  the  revolving-disk  chronograph 
for  roconling  the  dates  of  Mar-KigiialN.  Profetwora  B.icho  and  Walker 
bad  diielinctl  to  adopt  the  fln>l  of  these  improveinVTitM  in  nxtronomical 
appliauces,  through  an  apprehension  of  injury  to  the  aArotiomical 

lock.    Mit^'hel's  work  proved  the  apprehonsioa  to  bo  groimdleea.    Uis 

volving^  dixk  is  an  invalnablo  invention. 
"To  the  perfection  of  suoh  metliodsand  InMramenla,  together  with 
the  routine  work  of  observation,  he  gave  all  the  energie«  not  of  ne- 
oeesity  employed  in  outside  labors  devolving  on  him  for  his  support. 
Unhappily  these,  at  an  early  dale,  became  almost  absorbing.  For 
(ho  Astronomical  Society,  having  svenrcil  their  observatory  and  their 
director,  had  failed  to  secnre  a  Ixasia  for  its  snpporU" 

Of  his  lecture?,  "  Nature  "  remarks  that  ho  stirred  up  an  eotbusi- 
ssm  by  them  "  which  qnickened  the  movements  resulting  in  the  estab- 
Uafamont  of  somo  uf  the  firM  obscrvatorios  of  this  day  in  the  United 
StateD.** 

General  3[itcbel  always  acted  with  the  incentive  of  genius  rather 
than  talent,  if  such  a  disttnction  exists.  Hence  his  pi-opo^als  were 
often  regarded  as  impracticable.  Their  practicability  depended  npon 
his  energy,  rcsonrce,  and   magnetism,     Without  tioee,  tbey  would 

.vcbecn  mere  visionary  (tdicmcs. 
Hb  simplicity  and  purity  of  character,  his  eamcKt  patriotism  and 

J]ilar>-  foresight,  are  all  minutely  recorded  iu  hia  corrwpondence.  It 
is  expected  that  the  record  will  some  day  pass — one  of  ita  many  chap- 
ters—into the  voluminous  history  of  the  rcbellioa. 
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ANAm.- 

W'UO  kliaU  dnidc  «1un  dot^n  ilb- 
■2n«y"  Nol  Ion))  (Uiccwni  put 
forth iIm  tWMT Uut  iha  " liiio"  nf  ihc mof 
quMiO  U  •  gvnulno  uitldoU  fur  nikkrii,  »nd 
ouo  of  llie  argummts  uMd  to  »i»i(^u  tbc 
MtHlmi  wH  that  Kftlurp  i>raTi<lc«  r«m& 
dk*  akog^de  all  funna  of  diKWC,  Mid 
that,  >here(cr  inilBria  alKiuntcd,  inoaqul- 
■Ota  did  much  mani  abuund,  uiJ  were  baill/ 
eagmtd,  to  tba  bwt  at  Ibatr  atillh;,  la  In- 
jMdDg  a  looia  andar  iha  akia  of  poor  agiM- 
atridccn  himanii^.  iHiioh  vould  cBeetualljr 
coaa  tba  dlMaio  i(  iha  humans  wotk  etf  toe 
•rimail  Mr|^<oa«  wca  not  btirfcNd  with; 
and  no*  cmdm  ProfoMur  Klsj^  In  (ha  8n>- 
tmobcr  BUDibvr  of  jour  Joanal,  wllli  tM 
KUftlinc  dain  thai  lb«  mMqiiito  ii  llw  wj 
eaiut  or  naltilal  ducaM* !— and  tlM  emb- 
lem, Sliall  «•  cncouiage  or  kill  the  bwcctf 
It  itlU  imaolTCd. 

Hating  had  Mnw  Mperience  with  IhcM 
toiKtwIenounopcl  in>ti?ln  in  the  vcola  and 
hj  Iho  inland  lak«  in  the  northern  fan  at 
the  L»iror  I'cnbwula  of  Hli'hjgan,  >nJ  on 
and  boiM*  tho  lifpwni  nf  Sanilii-m  tiarida 
and  own  In  th«  hofl  <>to>'|i<ng'n>u(n*  in  nianj 
parta  of  tlie  lanil.  I  IvA  compelled  to  dUT«r 
with  ProfctMir  Kin^  iu  some  of  hia  otirged 
"taiAt."  and  t  fear  tomo  of  mT  siaicmcnu 
will  at  |put  llirow  a  daiibl  oikt  tho  luppoaol 
"  cutabllthcil  tteit "  oi  ihn  [rcnftMur. 

Tho  |irv)fo*»Ot  it;;tiiu  thai  8  loralUir 
abonub  in  moKiuitont,  and  that  malaria  it 
louDd  (o  pr«rail  in  Iho  aunc  localilj.  uid 
Ihertfci*  It  li  qulic  probaljto  thai  the  ma- 
brlal  difMM)  Ihora  ara  produovd  tij  iho 
tnoaquitoM. 

Mnpone  ««  anonx^  ihit  It  li  i|uil«  aa 
lirobanle  Ibat  tho  condition  of  hi-nt,  inciltt- 
uiv,  aoll,  and  TpceiaUon,  niecviv  niake*  the 
locatllT  a  fipot  faTarntik'  la  llic  gvuvraliun 
of  both  mooqiutoea  and  muUrii,  without 
anj  vonnootlng  ralailon  one  with  ib«  other. 
SuppoK,  asaln,  wo  Hnd  localiUo*  whom  the 
nuMqulto,  itniinft  a  parlof  ihe  year,  i^  bj 
the  powor  of  numbfn  and  fiorcmwM  of  at- 
tack, almuit  king  of  tho  woodii,  and  vet 
lhcti>  in  no  miiUrU  lo  bo  fi;Brpd  or  [ounci 

1  hiirrbiTn  <n  aoriMul  localltioon  Indian 
B{t«i  and  tlo»c|u)to  Lafoon,  on  the  oouth- 
Caal  poiul  i^r  Florida,  whorB  I  would  nut  lik« 
to  hatii'  b<«u  on  the  ouuld<?  of  my  netlinE. 
undtr  Ihe  little  ihcluir^Bbln  of  our  Mil- 
bum,  but  1  bare  nevor  Mien  more  numoroui 
anil,  in  localllloii,  inor<<  Toraolnu*  tnoii|ulloa 
ihiin  In  our  northera  for*Mi  in  Mtohi^M- 
Tile  cfforU  rill  (lie  part  of  (here  intepU  10 

produc«  nrnlarial  dUeaie^  in  tome  fonn,  if 


tUt  Is  thdr  atlMion,  were  never  mon  ;«■ 
tjllent  than  then-.  1  baro  from  the  bat 
aattnrit]'  (be  (act  that  It  U  no  ^trj  ib(«- 
moD  tUne  Cot  banly  woudMiini,  la  ib 
lprinEmll>ntll^l«bodriIM  from  iMtvirt 
Id  ib«  foroH  by  the  aiooqiriloca  aad  %liik 
Hie*;  bvttlw  general  rale  ia,  ta  Ihe idUd 
altackii,  fer  the  chofipMa  ta  \tttamm» 
emloinvd  to  the  Mouullooa,  daj  and  tifil, 
a*  to  pajr  little  atl^iiioa  lo  ihoui,  Xitrj 
'eat  bito."  oalj  dtitaitiing  than  when. 
aa  aiiwaal  allact,  Iht7  orciawp  Ibc 
aonafale  demand*  for  blood.  UasTOtlh* 
mni  hare  oome  under  aij  pwwwal  i)l»ifw- 
tkn  during  ■  ruldtaM  of  fraa  twt  to  di 
wMha  (Mh  ;c«r  (or  aam  ftan  at  out  «mt- 
mor  rM«n  oh  OnmS  Lake,  (hrM  mila  bui 
tnm  Lake  Haran.  Aa  1  knrw  th«  w  bt 
working  dav  after  da;  In  iht  hvw  ordar  halt, 
often  tn  set  ■«anii«,  and  drlDkiig  tbc 
twamp  water  wbn*  ilie;  ooaU  find  t  p«l 
under  aonia  oh)  cnoaMiH,  and  oilea  ^*rp- 
Inf!  In  nide  log  or  boaid  ih^lka  in  (t* 
«Bn>«  locilit;.  1  have  oftm  axked  ibm  it 
Ihrj  did  not  fxi  tbo  ngat,  or  "  (hUb  '  ui 
trtvr.  Tbc  amwrr  •»*  alwaj«,*'.V(Kr" 
1  hoTe  Hin  nianr  Utile  childnn. fion  tbc 
babt  up,  with  naked  lep,  feet,  arai^  tad 
no  h(ad-aoT«riiiK  but  tha  hair,  ikumj 
OjTmA  more  viih  tnoaqalio-bltw  ibu  ft^ 
mcnlH,  all  (biwiKb  Um  wann,  bol  I  UK 
nercr  known  a  car*  of  Malarial  dhtaiB  b 
an;  fonn  anoB(>  them.  In  riew  of  Aim 
oLacrratlona,  I  nunt  concliule  ibt  caM  It 
baidl;r  tnadc  out  that  tnoaoritoc*  poAm 
tnaJarial  diwiMc*,  althougti  In  naqt  kali- 
Ilea  tbc  two  ara  0o«iiMeM. 

The  preltafor  m;b  it  ia  a  htt  o(  «» 
moQ  ottterraiion  that  moaquiiM*  art  mat 
nuinoraus  iu  Oie  Late  awniacr  Maaiia.  I  m 
nol  nire  of  other  kn^UIea,  bm  b  Vft" 
Michigan,  at  our  rowtt,  and  all  tbmtk 
Xoitlivm  UlcblKan,  tbo  tact  ia  frrafllfM 
Trrrtirap.  W«  ufuall;  rrqoh*  MKnff  dt^ 
tng  July.  About  the  In  od  Imit  iht 
moHiuiton  begin  to  dltappear,  andaecu 
alc«p  wiibnui  ncttinKt;  but,  ihu<n|:  Nit, 
June,  and  July.  If  ihey  ercalal  mlMia]  di^ 
catu,  tlioru  wtMld  be  UtcW  ihafccainof 
ilio  *.-tilcr>.  ahera  inaltftol  dUtaata  ait  w 
unknown,  or  of  extronelj  rara  otaawma, 

I  do  not  know  bat  the  waWMl  to* 
qulto  b  a  more  wicked  fellow,  bat  oat  Km(& 
Mlchlpao  aioMinhotv,  I  boHet*,  aitawd 
In  bouor  work  ibui  ct«ati^  *al«b>  I* 
fuel,  I  am  not  aorc  but  that  the" Um«'<< 
mosi|uilot«,  In  tha  oaaea  of  oar  uwthw" 
at<lar■e1Ilt0T^  and  their  frwdoB 
■aM  In  i;roat  txpoaore  furaM 
dou"  for  ifae  malarial   Mnto^  > 
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an  ■r^nionl  Tor  iha  untldow  (b«0f7  nibor 
tbaa  other"  bt*. 

Wc  oil  lunltjr  BOTord  to  ProfcMor  King 
llic  louti'liinfl  ut  Ui  arpimmt,  thai  Iw- 
caii*c  iiiU>i»a  Bod  inoaquiloci  prvvitll  at 
niglit.  ttiiiivtoni  ths  >no«))uito  U  (he  aulbor 
of  isuk>riia.  Due*  tha  inoM|uii»  prodUM  tho 
niMms  in  the  air,  or  otMU  the  diMue  bj 
hb  "  bile  "  F  Huppoae  we  la;  bats  tj  odIjt 
U  nlgbl,  and  d««  laQi  oiil/  at  nigbt,  tbcro- 
fora  llie  hati  cnuil«  ihn  di'w  f 

Tliu  riixlit  *ic  riMf  b«  congenial  to  both 
niaUHa  ami  nn*qull««a,  aa  it  ma;  ba  to 
hotb  bati  anil  dew,  without  an^  fnrther  rcla- 
tlooaUp.  I(  Vvotauir  Kiog  will  iipeiut  a 
week  Vt  a  tnaalh  In  Mbt  or  June  In  our 
nottbcm  Ndar-IandK.  I  will  wamLnl  iilm 
inor*  ino*iuilU'bitva  to  tlio  aquarf  inoti  of 
npoaedpenon  than  there  arc  puumlii  uf  aU 
BioepbefM  prcMnre  on  the  aamc  surface,  nnd 
I  aill  alao  KnaiaetM  btm  aafety  from  oil  ma- 
larial iliMwao.  ?.  It.  itiEnnivg. 
Anauii,  Uicniuiii.  (MvAt  iH,  189. 


A  tttnS  TO  KDITOBIAL  BT.tTEUE^n^ 

\f  jonr  tutorial  mmmtnt*  on  the  rlaa- 
^cal  qimiiian.  joii  rrUt  in  H*rnifviij  m  fn- 
voiatile  (<i  ihv  <M  (Htiimii'iii  '>n  ncvouut  of 
nifalt^  and  the  llnrmnrrkian  rhjvnr  ;  vou 
alao  quote  froiu  "  &;ieD(^c ''  a  oondcnmalloa 
of  Gcmua  icItnilSc  •rllrra.  AIIqw  uie.  In 
(he  brto(<«l  manner,  to  am  jou  ri|[ht  on  tliAto 
two  pdntii.  Wliat«T«r  jon  maj  think  of 
BiMMivli.  rou  aIiauld.{D  the  prMCOl  dUcn». 
ricn,  at  Itoit  alate  that  BlBmarvk  doei  not 
faror  13rc«k,  but  tliinki  tt  !a  001;  (tndlcd 
far  a  malie-lMllcTc  of  mrntnl  auprriorlljr ; 
•liu  thai  hrr  haji  fniphatlcaii;  *(aie<l  that 
tba  Hat«  rauai  tak<i  it*  diil  olHvora  whcKTer 
ibay  can  Iw  fuund,  effidvno;  being  the  onlj' 
teal,  not  the  approVa],  etci,  of  the  univenltj! ; 
and,  lUrdlj,  70a  alianid  brar  in  mind  tliai 
Dl«naidt  ta  no  farorllo  with  the  Dcrlln  Uni- 
Tfliallj,  the  latLar  bclna  much  man  of  ;aur 
opinlim  a*  lo  tlie  "nylmt"  now  «xl*iijig 
In  PmiLa  than  of  an  opinion  faTarabln  to 
BiMank. 

Wblla  I  abara  font  rlowi  as  to  (he  aria- 
toeratlo  tendendoa  tlial  taiwi  abetter  uniler 
tlie  iMlo^rMk  «dueation.  1  jet  belierc  that 
itafMl  for  Riiialtjr  in  Gennaoir  la  IbMoiad 
iuainl7  bj  the  Mminon  aohool,  while  ttie 
nairtmlttca  atndeddcdlTdamocratla  in  ihvir 
faifloanoe^ 

Am  raitarda  the  laek  of  elnunea*  and 
onlar  tanuaiy  ao  common  hi  Gonnan  aoieci- 
tific  writera,  I  bog  M  call  jrnur  aiuititioii  lo 
the  Btanj  nccllcnt  MlcDilflc  vrilera  that 
flariDaii;  can  mw  pohit  i«,  when  a  oom- 
MriUB  with  other  oouiiirict  in  )nnltut«t. 
1  Ulrre  a  aomewbal  eafrfal  invnii^ailon 
woold  ManU  iboae  who  atcrpt  the  oonmnn 
daipna  that  G«niwa  acianilflo  wrtlera  ar« 
ui«  and  daddent  hk  ordor.    Sobldden, 


tho  boUnlM,  Carl  Vogt,  Ihi  Bolit-RtTTtiondi 
VIrchnw,  Uacckel,  arc  onlj  a  hm  at  th» 
boft-knowu  German  aclvntifii  «!io  aicel  in 
order  and  daaraeaa,  and  in  ilic  pnan  of 
Ujl^  So  modem  liieraturi!  has  acl«ntiflo 
work*  auperior  In  order,  clcamcaa,  and  atjlc, 
lotlioH  of  Goorse  Foratcr  and  Jacob  Hole- 
•chott,  and  yt  ino  fonncr  eioallod,  and  iho 
latlvr  aiill  »lOll1^  In  acientlde  work.  la  « 
vuuiilr.v  like  Uetinaa}',  where  ao  taiay  wiiM^ 
bad  wHlini;  is  apt  to  l>c  more  teadUjr  no- 
ticed. Jka  for  the  absence  of  important 
guDcralLutlona  b^Gannan  Mlcnibna.  1  ibink 
thla  iiubjoct  ahould  bo  treated  lepatatelr. 
Kepler'*  i;mtid  imieralltalinna  were  written 
in  Iiitin ;  LeibulU  publlHhvd  many  of  hia 
in  t'rciicti;  then;  ate  other  aulhm*  dbtlht- 
Kul*hod  for  Important  geneFiilliAiti'n*,  who, 
u  thoj  can  not  ooispar«  with  llorwlii.  yet 
ocvupy  a  high  rank — for  iuslaut'e,  Dr.  J.  R. 
Maicr.  who  Oral  fonnulateil  tbc  gp'nt  law 
of  hsBi-cquiviloDt*,  and  kcocc  of  llic  con- 
(crvntlon  of  forvc. 

I  ihniiM  t>e  glad  to  flml  thai  yournniw 
of  jtatia  i*  Xrouf:  tiiungh  to  mskii  the  eor- 
rvcIiaUH  j^our  nlMvuivut*  and  the  cilraot  rt> 
qulrt>.  OL  A.  E. 

U-TA  OiTT.  litnnbt  M,  litt. 

Our  Hiue  of  Justice  Is  i»rhaps  liM  -mrf 
■tron^,  but  It  la  put  to  no  strain  by  pubUali- 
log  the  forcpslng.  We  referred  to  Iba 
"  liisniBrekiaii  riffimt "  only  aa  a  name  tot 
the  prcwat  pliiuc  of  (he  adnilniilratlon 
o(  the  Oennsn  GoTcmnient,  ond  our  a^- 
mcot  n>uld  nut  depend  upon  Bii;  nmn'l  |icr. 
*anal  I'wvt,  beoaiuc  It  rested  upon  tho 
broad  dcelaralion  ot  the  unlicnli;  autbori- 
ties  that  the  aaeendcuc;  of  the  cloailci  muiC 
be  niaJntaincd  for  diurth  and  ataic  rrasoni. 
It  ia  inluroBling  to  kauw  that  Bliniarck  ^^ 
ganln  Greek  ni  a  humbug,  but  ho  would 
prolHibly  he  the  lout  mun  to  deny  ibat 
iihani9  niQT  have  (belr  poUllral  u»e*, 

Theijuotailan  frum"Scienoo"waa  made, 
not  Iwcauic  nij  approved  or  coiiflJcred  per- 
tinent all  tliat  It  aald,  but  bocaute  It  toatl- 
Bcd  deoblrdy  10  tba  nBglacted  eondiiliin  of 
the  nalWc  apeceh  on  the  part  of  a  (icopte 
long  given  orer  to  the  worahip  of  doailcal 
ideals.  Out  correipoudent  rceognlu'i  "  iha 
laek  of  cleamoiaond  order  formerly  »ooom- 
nion  In  German  Kienttfie  writm."  lie, 
hawerer.  (inumerate*  acreml  recmt  wriiera 
that  are  not  open  tu  thin  ehar^.  But  ar« 
not  tliote  eimpilon*  to  n  general  practice  T 
and  would  It  not  have  beta  Mnjcwbal  more 
to  tbc  point  to  iofonn  ut  Khetber  or  not 
theae  wrltera  were  atlduona  cullJralon  of 
the  cloaale*  T — Eo, 
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eoLUcUTs  ixrirxscM  uro.i  na 

LOWKt  KMXATtOS. 

THERE  la  DIM  MpMt  of  the  braad 
cl*Mcal  contixirere^  of  raoauotoiM 
il■portalle^  but  wfakJt  Iim  bMO  mneh 
iMflMtod  ijD  tba  geaanl  diMUMloB  of 
ibeMlt^  Wor«f«rtotli«ralttloiio( 
oar  fiolltgUla  *jttitaa  to  tlio  ■jiteni  of 
AdaeMloa  In  Ui«Milu>ol*af  lower  grade. 
It  la  oalj  bjT  MnitliUdng  Mat  raUlioo 
that  wo  dui  ml\j  qipradatotlM  extent 
of  the  pnctkM]  antagmtltm  betwaaa  tbe 
olttoncal  obJ  tine  •ciecUlk  tjitenu  ot 
etDil;,  and  rwo^tM  Imiv  oomplfColf 
the  colltgoB  ar«  all  on  one  rido  in  thia 
iMoe. 

Wo  trt  titmtiaatij  OMorad  that, 
wbatever  ta»j  Ime  been  the  case  Ib  tbe 
pMt,  there  It  now  bo  grooDd  of  com* 
pluint  tliat  the  dead  langaagw  vnirp 
too  niDcb  att«iitloii,  while  tbe  adMCce 
KrecorrwpDodiDjtly  nc^octcd,  Tbocar- 
rloulains  ore  aiipcoJtMl  to  to  abow  tliat 
cUmicoI  rtndita  n»  no  longer  la  tbe 
way  of  aoieDce,  whieb  to  everjr  jeer  re- 
ceiving iitevttasiBg  atteotloa  in  th«ee 
liutitstioDa.  NevIaboratortea,obDen'u- 
toriea,  taA  aaaenma,  ve  pi^»t«d  at  to 
allow  the  BOgnMOtinK  focililir*  of  ad- 
entiSo  aladj,  and  vi>  are  toid  tbat,  by 
tbv  groirbg  ojittonal  ayateoi,  tbo  Ma- 
dent  la  more  and  more  nllotred  a  cboioo 
of  aabjeou  when  be  eiit«n  college,  which 
MaUeeblm,  If  he  lll:c«,  to  eivo  a  \iaf!et 
ttoitlonlf  not  hitcDtint  Ume  to  ncJc-oce. 

But  all  llua  doe*  not  mMm  ao  moeb 
aa  it  nppeara  to  mean.  "Ve  are  not  for 
B  Moment  to  n«iird  tbe  Iniluence  of  the 
coUogte  a>  limited  to  the  atudente  who 
come  under  tb«lr  direct  contnil.  They 
pxeit  a  varied  and  iMwtrfnl  Inflnence 
npon  the  wModarr  KhnolK,  upon  the 
melboda  of  eaxly  tonchinti,  and  apon 
both  tbe  yonthfal  and  adnlt  mind  of 
tbe  cotnmiinitj  at  Urite,  whkh  ia  ovev- 
whoimlDgljr  In  behuU  of  ihedudoe,  and 


•olid  against  Kciemm.  Thernotonirdfr 
tennlne  the  prior  atndle*  at  tbe  in* 
nombora  who  cuter  eall«g«,  but  Ibq 
set  the  standard*  of  ednoaUoo  tai  aA 
tibade*  who  lurver  paaa  to  tbe  Ufh« 
tudtatlotu.  Theymataln  and  tbt]r» 
fore*  an  IdMl  of  eulluru  wbteb  ilifa 
the  polioy  and  Ssoe  tlw  obanHbr  t( 
the  whole  ejateu  of  initnictiaa  A^ 
dcala  wtib  Uw  comnoo  edncatioB  d 
tbe  people.  Tbe  allogod  liberalitj  b- 
plied  I17  tbo  opUonal  »j*ta  it  tib- 
leadtng.  If  it  ia  taken  to  linplf  uj'ml 
liberty  of  tbe  8tnd«ni  to  chooM  kk 
Kudi««  nntramroded  by  ooltofertfvifr 
ncata,  for  not  the  atigbleA  eptka  b 
allowed  m  between  tlie  dead  I«mH(W 
a&d  tbe  acloDcee  in  that  pvier  pnM 
when  tbo  yonthfnl  mind  reedrM  io 
bent  In  the  lower  or  prcp>amtoc7Mbcrli. 
The  rolaiation  of  olanlcal  deiMnfa  ifttf 
edatlaatoo  to  oollcgo,  to  far  tttm  toft- 
Mtinf  a  dImlBlalted  exaetioo  af  dcad- 
laagoage  atndlee,  ie  aooompoakd  V  ■> 
Increariwg  atringency  of  roq^ranait  ta 
tbeee  auhjeota  before  oollcf*  IteattMi 
With  Increetfog  option  in  oclltgtj 
rtondard  of  preparatloB  ia  nlaed,  < 
means  that  more  tiredc  md 
forced  opoo  the  prcpanlOTj 
The  point  of  utrnin  ia  ■hlfted,  tatOb 
is  doBo  in  tnth  «  way  aa  giMllr  Vt 
axgravatd  the  erlla  of  elawleal  *>ij- 
Tbe  worst  inflneaoe  of  the  eoUtfe*iV*B 
general  edocalton,  ■■  ve  bate 
maintaliMd,  U  tbdr  reactire  4 
the  prepantory  scliools,  and  the  \ 
Koi-ondiLry  «T»iteiQof  iDrtracUoD  toi 
th«  youthful  mind  of  tbe 
sul^ected.  By thmr(I«nisnd*a|^|| 
inAitnttons.  llie  oollegee  lend  1 
flaen<?e  to  maintain  tlirougbooll 
mnnity  en  idoal  of  mltare  that 
dominuitly  and  in  ^tTect  etda 
daarfoaJ.  Modem  touUe*  have  not 
DO  reoognltluB  In  tbe  ptefMntory  J 
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'  tboto  who  propoM  to  obuin  a  to- 
tiled  liberal  e<lu««lJOD.  TIio  nlloKcd 
DoessioDS  to  tlie  fpirit  of  progress 
■n  tbmfQM  illiuive.  Tiio  con«i:»ioii* 
mndo  to  soleaoe  Afl«r  et)tmic«  Into  col- 
logA  am  not  uUowcd  in  tli«  period  of  eor- 
\j  UuJy  irh«ii  thoj  iroold  be  far  more 
TsloaMi),  Nothing  Bnbntontial  is  con- 
C4d«d  to  idonco  when  oar  colluge*  kiM.-]i 
tbitir  oluaioal  stuDdanls  of  udmissJua 
eo  high  that  all  tbo  timo  of  jxipila  in 
Goo«iini«<l  in  Latin  and  (.ire«k  prcrparn- 
tloD.  Ko  conc4s«loQ  b  nisde  to  dolence 
wli«D  proGoionoj*  in  icioiiiifio  iindi^ii 
gained  at  echool  is  not  allowed  loeouiit 
in  cateriDK  college  Noinoli  ouncvMiion 
ta  DMde  by  a  collegiate  sjvteiti  tliat  iIodh 
sot  pravid«  b7  JmpcriitiTa  r«H|uir«n)oot 
Cor  Mnie  thoraugli  grounding  in  acivn- 
tifiubrancheslntfaoiirollmlnarviicliools, 
and  wliicb  doea  not  ollow  nolid  [>r<ifi- 
clencT  of  triratitlc  attainment  to  open 
tho  way  to  till'  bigheM  oollcgo  bonorx. 

[Sot  tho  radical  antagoniiim  of  our 
etdk^M to  educational  prog rMe  tli rough 
Uiair  rMCtivo  itiHuonco  upon  tho  lower 
aobool  a^item  Is  only  to  be  fully  appre- 
ciated when  wo  Qndonlnn'l  In  what 
tbat  progroM  coniUto.  In  itd  pbiloM>> 
phy,  (radltlaul  education  la  very  mutb 
vbare  it  was  t  bnndred  ■j^tj*  ago,  bnt 
It  U  nndenlablo  that  rasoy  itnportant 
prindplM  hare  boon  reached  which  aro 
ef  Uie  greatcM  tuomoot  aa  guides  to 
bMtar  Adacational  practice.  A  contory 
of  acicnoe  in  nut  to  go  for  noibiuf;  >n 
the  Irealueat  of  tbi»  aubjoct.  There 
are  roUtion*  ainung  the  great  diriiiionii 
of  naodern  knowledg«  which  are  fuD- 
dnoental  in  laying  down  couracN  of 
Uody.  There  Is  an  order  In  the  ilervl- 
opmeot  of  iho  hamnn  fHcnliicii  which 
ia  fnndanientjil  to  the  art  of  rational 
aud  auoceinful  toacbintc.  There  if  on 
idaal  of  tlM  highwt  purpose  In  cultjvtu- 
\a%  tlw  intellect — tli«  invcatigation  of 
lb*  tnth  of  iwtnre  by  roriou*  proocweii 
— irUeh  haa  been  developed  by  tbo  ad- 
mea  of  mmmm.  SyMematio  and  com- 
pnbafuive  effiirta  have  been  made  to 
tbl*  now  Ueal  to  pracUoe  In 


the  lower  epbere  of  edaoatlon.  Eflbrta 
hoTo  been  niodo  to  teaob  flrrt  the  things 
which  belong  firat  In  tbo  eonne  of 
nicntnl  unfolding,  to  bring  tbe  young 
mind  into  doaer  relatiana  with  tho 
facta  of  experleaec,  to  cultivate  moro 
iboroiighjy  thu  all-importnct  habit  of 
(ibBcrvatlon,  and  to  prorldo  for  the 
triiining  of  tho  activo  and  niventlre 
powera  by  aiiuplilied  eiperitiiont  and 
vitrioDs  manipolationa.  luid  Soally  lo 
make  the  operations  of  study  exvrciaea 
in  mveatigation  and  In  orininal  end  in- 
dupcDclcnt  tbuiiglit  upon  >ubjects  with- 
in the  common  fpbore  of  intelligence, 
mid  ndnptcd  to  odunnto  tho  Judipneok 
It  Id  uo  lunger  a  quoation  that  theta 
Roprcmo  objecle  cno  bo  aeonrvd  to  vary 
considuruble  degree  by  proper  metliods 
of  dealing  with  the  mloda  of  yoalh, 
and  greet  progroM  has  been  inodo  in 
recent  tiiuea  In  worktug  oat  tli«  prno- 
tlcnl  method*  by  which  they  are  nl- 
taiued.  Bui  the  whole  morciueut  be- 
longs to  tho  lower  schools,  and  tbo 
whole  influvucu  of  our  college  system 
upon  those  schools  la  not  to  help  bat 
to  hinder  it.  In  illustmlion  and  con- 
firmation of  this  tIcw,  we  quote  aomo 
remarks  mndc  by  I)r.  Bnrnjkrd,  Trufi- 
dcnt  of  Columbia  College  at  the  dinner 
given  in  Now  York  to  ProfoMwr  Tya- 
doU  iu  1878 : 

I  My,  tlion,  tlisl  OUT  1onit-oUAbt[>h«il  snd 
tloii-lixuciniil  tj'tviu  of  libunl  »iIuciitl'iQ — 
AuJ  wbcii  I  cjiMk  of  Um  synMrei,  I  mooii  tha 
wlirik  Hj^'icru,  cinhrsdiie  not  only  the  col- 
lAl^n,  bill  ths  trrbiiiiuTKhooIsof  lotrergiada 
IU  Hull — diHi*  lu't  und  lo  IbnD  origlnrd  tn- 
FiMtitfulor*  nf  ^'mturc'l  Iruthii ;  and  the  itoion 
Ibnt  It  doon  niH  la,  that  It  bnrli  the  mttml 
order  of  prDcetiUnit  In  the  biuincH  of  mental 
culluTV,  and  Gill*  v  stlmulsl*  la  ■ooaon  the 
powcnof  obierralloa.  Andwfaea  I  say  this, 
1  mum  Dot  fas  ehaised  wllh  ttes»wi  t»  my 
emit — at  Isatt  not  with  treason  speksa  far 
the  Bnt  time  here,  (or  I  have  utiend  tJie  lams 
■ocllmeni  mon)  tJiim  onoa  belbre  In  the  aol- 
omn  anKiaUlH  of  tbo  oraft  ltael£ 

I  (uppoK,  Hr.  Pmldent,  at  a  very  sarly 
{XTlod  of  four  hfo  you  may  liars  devetsd, 
Uko  K>  many  otiier  jovaoUe  oltixnis,  s  poctioa 
of  your  otlierviae  unsuployed  tims  lo  ezpni- 
moDCs  in  honleattBrs.    In  idsnUiv  Ugooii- 
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BOM  *wk  fM  «ttU  not  tan«  MM  l«  «»• 

MV*«  ihtf  lb*  ]n>i4  I*"**  «°*<>«  <V  "*■*■ 
iWr  caQMoM  aa  thtU  hMdiu  If,  to  p«o- 
tlariif  tUa  ibMwnwnn.  JM  anind  «  Ifci 
MM  macluplDa  ikM  1  ifld,  jm  (biM  bar* 
Wivnd  UmI  Km>i«  fawl  m«4>  ■  niMk^ 
Md  M  kiia  imlW  19  yvar  flMta  Hd  »■- 
I'l  r  '"•  -  r"  ' —  UMtaBdMVMk 
■f*  but  <Mklfw  of  ■  lBV«  inMnli.  Tbtr 
•HIba  Modtr  Inmllwl  thood^  t^  to  like 
[  I  ■  ■  «hk  iIm  t«nMi«lt*  IhoiUM  »U  ilira 
rt  lof :  Bul  Iter.  Vxt,  MiB  to  tbtok  Clw* 
NMm  hM  HMla  a  oirtak^  and  M  thir  trMt 
Ifa  niad  ■  ib«  ddU  tnito  Ui  bfd  fhM. 
«wl  Iww  M  uf*a»  <iw»  t»  wk«  h  pow  b«- 
t«.  IVr  t*'y  lb*  |iiilil»n  youf  bodi 
dMp  to  a  bmM/ add  ftenttl  of  Um  dMf  <rf 
•NUBila*,  nttdcr  iba  d^iloa  dni  OK  of  nth 
JflrttOwr/i^githowwholwownaout- 
Umwt;  whMwa  kawall  Umc  ibcjr  WMt 
kte  U^  and  WHBAb  of  Uw  ami  t*  Mliwf 
ble  dMH,  Md  Ik*  frsa  alt  of  ba««a  to  «Mtk 
10  imfcld  thWMalTO.  What  toaitff  CfiMillr 
pnMMIha  Ulila  (UU-man^  t*(«7  itof  Hid 
■B Ika dar  lo«f,  al  hew* or  m  aefcool  alik»; 
to  Ihk  (iaca  Hdibn  to  mfaal  hi*  book  and 
not  (0  Irak  oiH  of  ib«  window— to  ibM,  uU 
to  boU  Ua  toaciM  iDd  (0  naMKbiv' thai  ehU' 
dMt  niM  not  aak  qoaakaa  1  .  .  . 

Anoof  tbufrgM  pnmoton  cf  MtoniUo 
pro^ra^  bow  ki|«  i*  tb«  naaabar  wbo  aatf, 
in  atik*  protwiei;,  ba  lakl  to  baraadMltod 
tbi—d«<».  T<^  tm  UliMtnllaa,  ntk  lb. 
niBw  namea  aa  tboa*  of  VlUlam  HanAat, 
Md  FimUd.  and  RHnCMd,  lAd  BUcmp 
bowM,  iDd  DaTjr,  aad  FMa^,  and  Hmu7. 
bhiMtmUoattbit  Xatoia  tomol^  lo  ttaora 
vka  will  Mtov  bw  InnrJil^i.  la  a  baOtf 
sbUs  to  Uw  rt^fly  oT  Iht  #wn  rhgH^mntiiii 
tt—  all  the  twtoi^  of  out  atfcraU  I  And  k 
SM  tUa  bMauaa  Katun  totariaMj'  baglH 
«Dh  tba  nrintof  of  Iba  ofawntoff  ^nMaal 
b  it  not  beeanae  tb*  anrla  jia^  wUA  aha 
apnada  oat  balbn  tho  Icnrocr  la  irrtnaB  all 
oT«r,  act  with  mdla,  bM  with  mbatulU 
realltlnl  It H not bMauM bar kaaoM reach 
barond  the  ainpl*  nndmtandii^  and  bs- 
PM*  lh«  iBDwdiata  totailbiii  I  Thai  wbal 
T*tTr  fliiniihra  ta  anwatbln  Ullrr  Tlian  hamn 
tolbcBMion  paaalT«ljr  iw^Tod— It  ia  poakiTa 
kniy»lmlB«  activtljr  grthcnd  I 

If,  Umb,  to  (ha  ItMn  m  woold  ii  man 
prop*rtr  to  oAhita  Kaiss,  and  not  laara 
■•ianUfle  waaawh.  w,  to  a  gfMt  axtiat.  TC 
haT«  daoo  tovModir*,  to  th«  bawd  of  «haMe. 
wn  MoN  cnliirata  bar  own  pwnaid.  Ihir 
•adiaat  tawhtoc*  nnrt  b«  thtofa,  and  not 
*Wda.  Tb«  ot^M*  tm  imaoltd  to  IJio 
londcv  intod  niM  b«  audi  aa  addi«>«  Uw 
•niaat.  and  aiudi  aa  It  aan  snap.    «toi«  Lt 


flm  ahMMtonUr  whb  th*  »«wW«f  *nM 
and  Iba  t<niMw  «r  thtoktog  «IB  toif^ 
naonaaDdHqr. 

TMa  la  Dot  to  dapradalt  Iba  tdat  tf  * 
m  «•)  j«vto,  or  of  otber  modca  t£  calut.  t 
b  <n\j  la  rcftr  tbaei  to  thair  pcfar  flm 
Ommar,  pUlatocr-  logle,  boiiiM  uiM], 
Mto-M(r«,  phUoMpb}-— alltbaMlUvvl 
boadaad  vmi  aridllj  and  [lanaad  «ilb|lw 
on  b}>  a  mind  jodldoiMlj  ptvpanJuaoM 
Umb.  ODthiapatotWDahalldawtllliilM). 
■ed  baBon  w«  aiw  bofliiata(  to  Iwrn— 
Ibtof,  ftain  oootMnpontj  paopta*  qaa  Ai 
CoBtto«a*«fBaM|ia. 

OWaalteartitotto  b^rfnal^  to  to  Ui» 
dwad,  tf  oa)7  afarimclr,  toM  our  i«nv 
agtoNk  ItalvMiMbeaoiMnklundwinn* 
tr-  Aitdto»Uo«racboak,bat«^«d^h 
tboaoto  whiiii  the feundailoM U Ud af «M 
ta  <Bl)«l  a  Ubcnl  •dwadon,  tto  ktmh^ 
of  uSaiUa  Ihtog*  iliaald  ba  nwdatgrMN* 
tht  atady  at  tha  artUtcU  Mnwn  af  ba- 
g^^  and  th*  tolricada  «f  pammatkal  rato 
and  kaa^ 

Tb*  kaowkdc*  or  vbOla  Ihfa^-]  iqiri 
thaa*  veada  that  1  najr  ccDphaalM  Itoa,  M 
vb*B  I  r«iwat  tb«n,  bImtm  da«  I  MM 
l«*«>r«^  of  vtolUa  iktor.  nd  aoi  b*n»- 
Uon  about  tbon— kDOwkdga  ao^abai  trda 
laamai'a  o*n  vooMioaa  aOtoto,  act  otMpd 
tntokb  ntod  to  act  bfw  or««i*Mltt 

Bnt  bow  do  our  ooUacM  •und  t«  t 
bodrin  r(w«rd  totliewcTpMtratain- 
iiMBto  of  edoeatioBal  pn(|n*l  IMr 
wbola  iM>v«r  la  exerted  to  tleftot  Ibw- 
They  foree  L«titi  and  Grati  gftoa  ill  tto 
prv'joiralorf  achoolai  ibefnakepw- 
nur  Bttd  rvrha]  atodia*.  vUdi  AnU 
bdon«  1at«r  Id  the  omtM,  bnptnliwte 
«ul7  7a«n ;  tb«;  •ii)>i)leiiMiit  lb*  tkf 
rica  b;  iBOtbeautiai,  and  sire  llMf>^ 
to  all  tlae  natsnd adoiMa.  Tbneltirt 
tha  >ll(fat««t  provMoB  in  ilt«  lUdtai  la- 
ttodoctiOfj  to  coQept  for  »mj  calttn* 
tioB  of  the  mind  bj  imiBediaU  Jbmt- 
eoane  with  Ibc  fnda  of  nainn.  V* 
Ihv«  befure  as  "  A  CoinpiraUT*  Vtow  «f 
the  BequiahioiM  for  AduMoa  to  lUp- 
TVMBUilTe  Anterioan  Oolh«<«,  Mnwt 
to  16e(X->81,"  printed  tn  tl>e  prnfedM 
of  tbe  BerkelcT  Soliool  of  K«»  Tadi 
tHy,  IjaSb,  Greek,  and  nMlk«>X* 
areof  eourao  ib(>  Maple  eliidl«a,anJth* 
•BtoBBt  of  reqidnawbt  ia  tbea*  rab- 
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jeets  b  glrDD  in  deUil.  Coclar  tbo 
iMad  of  iuiaodkti«ou«  ore  inclDdvd  sacb 
ftmlier  snbjoou  a*  tbo  •ororal  iaEtito- 
tloei  bold  imporUnt  for  BdiniHiMi  b> 
eoHtgo.  TUd  cumiuoa  «1vTu«Dt  ben  U 
BtiglUli  griinin«r,  but  noilbor  Ynlc, 
Princeton,  OolamUm  Urowo,  Dart- 
inaaUi,  Wiltiom*,  Amlitrn.  Trinity, 
MIchlinui  l/Qiver»ttj,  Vmuar.  Smitli, 
aor  Jolins  llopklni,  r«<iutri'(i  a  «1ired  at 
aeleDtlllc  pr<ii»ir*tion  of  laij  kiD<t,  un' 
I«M  «cboa1-e«ogrfipli  J  Is  allowed  to  pass 
A>r  MlencA  Harvard  require*  *omo 
AOqiuintanM  witb  phyjkis  aod  tithrr 
cbesiMi?  or  botany,  and  ComclJ  in- 
dldM  pbfkiulogji'  among  the  [•rvtmrd- 
tofj  rtndios  Bj  all  thoM  IvudinK  'aad 
InfltMinlU)  eoll<igiat« iDatitutiunii,  nhiob 
■rrogatu  ti>  tb«iiue1ro«  tho  prcrogatlvo 
of  caoforring  a  "  liberal  cducotiua," 
tb«  Bludjr  ol  Nuuro  U  absololely  left 
out  in  tlio  <«rl7  period  or  9lud,v,  nad 
ooUitog  worth;  of  ibe  name  of  Rcleoco 
it  FMOgniiod  or  reiaired,  irhen  llio 
tmaiAaXiom  at  iiilelleotual  cbaraeter 
•ra  iMlnit  UiiL  Thorc  \a  one  ererlwt- 
ing  grind  in  graiuiuur — Creole  gram- 
tnu,  Latin  KTammar,  English  grnmmnr 
—until  Ibe  DWDtol  babita  arc  fonned  by 
Torbol  >ladi««:  and  then  wlita  the  Ma- 
dent  enters  college  ho  \i  offered  tome 
tMtriotod  liberty  of  taking  up  scioDtJfic 
Hl|iec«a. 

Undoabtedly,  the  great  Ism*  of  «cl- 
wee  agaiiut  the  dofeilos  Is  mAdo  up 
ud  to  b«  net  here.  Tbe  contiaaaDce 
of  tbo  tjttma  of  diaeriminatioD  agniuitt 
tnod«re  knowledge,  and  tn  f».y<tr  nt 
dead  langoa^oa,  is  not  to  be  tolerated. 
Tl>e  college  preioiuma  on  old  aludiea 
condemned  b;  tbe  eominon  MnM  or 
mankind,  nml  donbly  damaging  lu  early 
yontk,  muft  be  withdrawn.  ThoM  iu- 
■Ulnlkma  can  not  too  100a  take  meas- 
««•  to  get  oat  of  the  way  of  the  itii- 
proT«aiMit  of  the  lower  Kboola.  It  i* 
beMMfaig  inore  and  more  obvion*,  aa 
rfioim  by  the  enrrent  diicuwion  of  tbe 
Mtdect,  that  there  la  urgent  neecatity 
Rira  reftiyiwtment  of  the  relotioiv"  of 
tbe  bl^«r  and  lover  systems  uf  lu- 


itructioD,  ond  in  eridenoe  of  tbi*  wo 
qtioto  the  following  tn&trtictive  pu- 
aogoa  from'im  exocllent  aJtioJe  by  Ur.  R. 
K.  Bowkeri  in  the  "  Prineetou  Berlew  " 
for  January,  on  "  The  College  of  To- 
day": 

Tlili  brinjci  ui  tana  Ut  bco  witli  tbt  aiprw- 
ont  ilillloult  pmblgm  of  ilw  rsUtiuna  ef  tbe 
folJc|[ii  to  the  gcDCial  •duntloD  out  orwhidi 
lu  cuniiitilnEa  moKl  procatA.  It  la  nnliceebl* 
that  whiU  Uirn  boa  Won  much  xtivlty  in 
the  Improvuioeat  of  the  bi4:b«r  oJiuotioo,  and 
inuoh  pwgi— »,  fbllewlng  (be  noggBMiopa  «f 
Froabel  and  PtelaloBi,  in  prinuty  edniBlieai 
tbo  imincdUt*  sduietlon  nm^iia  uudi  when 
U  WBiiandblookitberoaidiotbeniddle.  Our 
comooDHibacilii  aru  ntill "  icrvouuNr-aelMMl*," 
aJtlovcb,  at  luu>  liven  nolw),  eduMUi*  ato  In 
■KTMrnont  tlicit  *'  enmnur,"  m  luob,  !•  tbe 
nne  thiaz  tliat  (boujd  net  be  taitj^t  until  the 
ytay  hlffbeet  gnAm  are  i«Mh«<I.  And  tbe 
Mtllcgn  OKI  not  do  their  prepte  work,  nor  oin 
ftn  ■pprocliiuiloly  oomcl  eurrloulum  bo  put 
into  piBclloe,  cncU  taaaj  fbitureo  of  tbe 
middle  wbooln  an  not  only  rtfuCDMil  bat 
raivtulioBlinl.  Tbo  adienio  ot  tbe  proper 
odunCJoii,  rillovilm  tbs  cliild  troia  iu  flrH 
Igiuonf.  Bbould  bs  dvvclopFil  in  viow  of  two 
chii-r  o>^nititionH :  tbn  order  in  whiob  llie 
nniursl  <Ji>vFtoiinioat  of  tbo  mind  flc*  it  for 
tbrnvTi^uii  ofnueeaMiTt  Madiu;  end  the 
pnctied  bet  thu,  atnoe  tbe  nnmtier  to  bo  eda- 
eated  de«r«a*ei  oach  yeur  beyond  the  (arly 
yaan,  tlio  ctacitlla]  nubjmt*  luiut  be  pie- 
wuldd  onily  In  tlu  courw.  Ilspi^Iy,  tboa 
two  conJltlan*  busily  eolncidD.  The  praa- 
ont  eorriaulum  of  tbe  mldille  mIiooI*  bta  d» 
Tclipad  trant  the  pnellml  raoofultlon  of  tbb 
tail  oondlllon.  In  tsDonmco  of  tbo  lint,  but 
tbroHifh  mileh  inl«on<»ptloO  pa  to  wbloh  ue 
eupntliil  iiibjcpli.  It  U,  of  CoatBO,  Imporlolit 
Ibut  cvory  child  iliould  bo  taoghtta  apeak, 
la  write,  to  rauj,  to  flipifc,  eeneetly ;  but  It 
ia  now  Icnom  ibut  the  cblld  leama  ooneot 
«poccli,  Ibr  ktittaor,  ebU'Ay  ibrougb  Itaobaerr- 
Inif  likcullloa,  by  iiiiltjition,  uitt  not  through 
111!  rtflti'tlvo  fiifulliM,  by  ttudy  at  gnoinua. 
The  i;bildil(-Tclo[»Uiroajbito  what,  thobew, 
tbe  why— flm  the  fupt,'  nort  Its  nlBtlooa, 
lastly  ita  caoaM ;  and  Tct  the  lovir  acbMl* 
will  be  l«flc1iliia  the  la<ra  of  iiTatiiiiiar,  and 
icDVlns  tlio  beta  of  nalurt,  u  the  cli-mMrta 
of  botany,  f'^r  wbicli  tbo  ehild-mind  ia  bun- 
foltng  and  Ihirating,  to  tbo  adiuiMd  Modeilt. 
Tbe  colleen  prolVwrar  of  Ibr  nalural  Hoenen, 
Rir  Imtauce,  should  flud  tbo  rouDdutinna  laid 
for  Mm  when  the  atudcnt  enten  Millote, 
wbcitu  DOW  b«  ^roun  begtn  M  elitncutary 
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lk«L  A«iRMtt>lttt««uniDaliusb 
if  pwdbU  m  alddio  oduoiko  itaodi  m«. 
Ittwif'iill.'hMi.  Uio  fcis  Uwttbs  wdtr  Id 
wUc^  tkt  aand  (M  bort  lcu«  b  the  ai4tr 
bnvbtebUoMi  bwtba  lui|kt,  k  bcmwM  4f 
lbs  oiffiMl  ImponuvM  tbit  tlu  eoUtgc  sd- 
■liHkif  tka  neacwHy  of  ptiw«D*  wiiifmtiM, 
dMmld  ann  in  AiU  UlvcaM  to  iwnpkia 

k  Unu  >pp««n  tliftt  lb«  utagoninn 
at  tha  dtMhuI  inttitittUiB*  to  iho  pop- 
ulv  Mhook  ia  tb«lr  roal  purpow  U  ct 
a  vcrjr  radictl  kind.  Our  colkgwv  b; 
th«ir  faiitory  *d<1  Ireditiun*,  a»  acA- 
dcotic,  leholMtlr,  ud  lit^rarj  iwtita- 
tioBi^  drngnad  «i  IsMt  tk«or«tl«i]Ij  to 
riNnn  ft  Icamad  cltM :  wliU«  Ml  t  bo  Mb*r 
bnad  tba  grwt  bodj  of  cli««abotdlnMe 
■cJiuoU  is  d«Totod  to  tb«  gtaiMtl  odo- 
catton  of  lb*  pcAple,  wbtcb  ■buold  be 
practhal  uid  usefal,  based  upon  cotn- 
iiKiR  Mwdt  BDil  a  prcpoTHtiOD  for  tlie 
worlclag  diitiM  ■>(  llfd.  The  coltegM 
by  tbrir  poliof  an  tbitAj  aolicitoii*  to 
nake  the  lower  aohools  tribuUDT  to 
tbetr  onn  jirodiporit f ;  bnt  tbe?  inu«l 
take  lar)C«r  vi«w ^  of  their  own  latnxeta 
b;  eeadng  their  Indirect  rcalatance  to 
the  praprves  ot  cduoallaii  la  tli«  lower 
tcbooU,  and  by  otBtioaHy  helping  It  Tor- 
ward.  Iana<»)Urgcdviaw,a(llr.  Bow- 
kcr  well  remark*,  "  th*  oollogee  MD  not 
doUielrpropLT  work,  nor  turn  nnappruxl- 
natetr  correct  curriculum  U  put  Into 
pnotlee  oatU  autj  r<.-«iurcii  of  the  mid- 
dle Mbook  are  not  onl;  r«fornied  but 
roTolutioniud.'*  But  tliU  rvvoloUon 
of  the  middle  «cbooU  ii  a  rurolullon 
tliat  mutt  bcfno  In  the  collc^^a  thcm- 
aelvea,  hf  wbidi  their  exclurive  oxac- 
tion  of  a  claidcal  {ircparRtion  Is  aban- 
doned, and  the  idcaccs  or*  gimo  an 
equal  clmac*  villi  the  dead  laagnsgee. 
Tl)o  olasdcal  gentlemco  mny  Ipaipie  to- 
gctlicr  to  r«8ttt  this  cbaagv.  but  It  will 
be  of  litUa  avail ;  toonn  or  later  it  i* 
aur«  to  oonic.  We  obaerve  bj  th«  la»t 
report  of  the  PrcMdcnt  and  Trwwurw 
of  Ilurrnrd  College,  18S2-'83,  that  t)ii» 
qncition  is  under  nerious  consld«rat)oii 
bj  the  nnthoritlM  of  that  iQ)>t)lution, 
and,  If  tlie/  nboll  mo  fit  to  talie  ttic  $t«p 


BOW  M  orgcQtlj  deniaBdcd,  otbtr  I 
tatloiu  will  b«  oflrtalii  to  follow. 

PrMident  Eliot  aa)r»(pairalS):'Di 
OoDafe  Faciiltr  Sa  Ibe  bud;  la  wtU 
almoat  all  tlto  oonaldeTable  <bit(K 
node  during  tbe  paat  dxlMS  jMnn 
tb«  edacalloaal  metboda  of  Htnal 
College,  and  of  tbe  adioola  wUek  nr 
nlarlj  feed  It,  bare  been  fir«t  ftaJUh 
detail,  aad  tb«n  wrought  into  jncM 
ohape;  and  it  ientprcaaot  eagap^aa 
Air  tlie  tint  time.  In  tbe  dlKWilca  W 
the  graveet  qneation  of  anivcnil/pd- 
vcj  which  bai  aritwn,  or  it  likel;  U 
aiiae,  in  this  iteneration— aamdjr,  tW 
ezt«nl  to  wbieh  optjoa  among  th*  dit 
fereot  eul^ecia  altould  be  aUoveJ  ti 
tlw  eiaratiuitjon  for  adioiaiiaa  to  hI' 
lege." 
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EiccwioNa  ot  isr  Rrttimotnn.    Bj  Ji 
PWEB.    Boaton:  IIouehUB, kUBa i Co 
Pp.  S7«.     (2. 

Ua.  Finu  bu  laid  Uic  mdbf  T^ 
imdor  iDaD7  otitleatloaa  bj  iW  nbnt «( 
Ihcte  more  rr<ca*  paper*,  •bkfc  taktij 
Ua  iDotnred  (lews  on  a  mitt  aid  niW 
nnRv  of  topic*.  NolUng  and  b«  mU  b 
mcniDtDiSalion  of  Ibc  lUciaiy  nrl  of  I 
■rikT  who  hut  been  long  nv^jatti  ■> 
onrtvaled  la  tbe  an  of  Indd,  dtreOft,  mt 
pleating  eipMUioa.  ttat  *«  aie  aW  V 
forget  that  tbeae  aeeoiaplirttiti  ban 
bern  put  to  tlie  noblect  aenkcv  ul  wth 
bim  tbt  moel  adnirabU  faitRpRUr  M  > 
Dcw  epoch  la  tbe  odnaoe  of  hoaMB  ikaa^ 
Ut.  Fltke'a  writiag*  bdia«  («tow4<*  * 
tranritlon  era  la  pUleaophk  tad  Mhattt 
progrtaa,  and  are  la  a  bl^b  >nM  wdM^ 
tatire  TeprtwuUtloM  ot  il  Aol  lUt  U 
Booh  to  u;  ol  any  one  maa'*  nladMH* 
menu]  moieineiit  more  compnbeeiln  h 
ita  twarlngn  upon  wiilel;-  receiTed  opinio 
than  anj  (bat  ba4  rrtf  before  lakta  plu*- 

Tberc  can  be  DO  doabt  ibtt  Mr.  n^' 
"Oeemlo  PbUoeopti;  "  mom  nak  IfM  uMf 
the  tew  Bianerplecea  of  fspwlMT  M»- 
meat  oontTlbttted  br  Ibb  age  ea  the  KhiM 
of  erolutton.  Il  UOfbook  (0rtb«  pNr<< 
npoii  tliU  Kib>KC  It  I*  MS*  1^/  •■  B^- 
ncBll;  injiiruciiro  bat  a  n«M  dumn^***^ 
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I  aMlior  iMttdlM  iIm  p***  prabtctN  ia- 
■itb  originslU;  aiid  pomr,  and  •! 
>  liiad  witb  ■  clMrnew, »  [cliciti  «I 
tnlioD,  *ad  •  fudsMtoci  «I  Ujrlo,  iJul 
*a  ihe  «ot1;  •!>  itnoqualad  cl>ini  upon 
popular  ntitrA-  -^^  **  do  "*'t  fo'  •  lo^ 
iMiit  Ettati  by  UiU  tbU  iba  UmiUm  I*  low- 
ered in  quafil;  l*>  itdi|it  U  lo  uneullltaua] 
nindi,  IM  pMuUiT  aicrilNiM  If,  thai  whtlo 
!l  Itvatt  «1  Bbtlncl  and  dlRlcalt  qnciUaiif, 
Ijb  iMb  *  ii»7  Ibkl  tb«  aoinltiatcd  may  puf> 
no  tlio  diitaHtooM  with  (•tlofacUon,  tho 
mMI  adopt  miadi  will  aim  be  protoundlj 
EaUXMod.  W«  IiaTu  mcji  a  vliool-boj  ib. 
•orbtd  Is  tho  work ;  and  Ur.  Hmrlu  Oti. 
win,  after  hartiig  gone  ilowlj  and  curcrullT 
tbiwif  h  11,  irrotA  to  tbo  antbar,  ''  I  ncrtr 
in  KIT  life  md  ao  lodd  an  cipodtor — and 
tlMrtfiiro  ihhiVffr  oi  fou  arc";  and  he 
•dib,  "  II  pliia««d  ma  to  find  thai  horn  and 
tlwr?  I  bait  arriT«d  from  mj  own  crude 
IboagliUi  at  tonia  of  ihn  ntnic  canclu>!onii 
vUh  jvii,  thoUKli  I  ooold  uldom  or  never 
iMTe  i^vni  ray  rramoi  for  tuch  conctuiion*." 
Tita  IMtlmotir  ot  Mr.  Duwla  U  coirobo- 
ralad  bjr  thai  of  miay  othtn.  the  effect  of 
wUA  b  lo  loeonl  to  Jlr.  Untie  an  eminent 
■ad  taviablo  place  among  liwvo  who  hava 
eoanuuird  at  the  queMioM  Ikat  are  now  oc- 
eiqifiBg  the  moat  tarnnt  allenCioD  at  the 
Ihmliing  urortd. 

Tbaat  MHUidenkUuni  are  imporlaat  in 
ihett  bMclaic  upon  our  Mtioiaw  ot  the  prM- 
CBt  Totamc  Till!  mo*t  feniU  cunceiiiion 
•**r  Uunehcd  Into  the  Intf-Ilixtiial  I'litxire  'a 
Oiat  ol  unlreml  eToIotlon.  An  dM'p  ai  Uie 
loroto  ol  nature.  It  i>  m  broad  an  the  ptie- 
■omeiM  of  natote.  It  li  a  new  rlew  ot  Ibn 
no* ement  el  tUngs,  a  new  Inicrp^el^lon  of 
iMr  moM  comprehcniiTe  itlalioiu.  There 
ii  hAidlf  anr  great  tubjeet  that  cseapea  it* 
Inlncnoe.  ll  hu  aeocMdUted  a  treuting 
«l  Ihc  ■eienot*,  and  •  thorou^i-goiiix  ic- 
orsaniiatiuD  o(  knowlMl-e.  .So  productiTe 
and  all-influaatial  an  idea  «n  be  but  par- 
iMIj  dMU  mVk  la  the  muit  iratematie 
and  «l*)Mr*i«  ttMtltMi  outsUnding  ptob- 
len*  Mill  ituualii  u  bo  aolred  and  new  ap- 
plkatioat  of  ibedoMrioo  worbeJ  out.  Mr. 
Puke  h«4  purtuod  tbo  Mtbjeel,  after  the  pub. 
Uc»liM  oJ  hli  i-taborala  hook  tnetat  jean 
■fM  ia  eariotu  aKpMta  and  In  now  dlreo- 
ll«M,  doivlopinji  niany  pdIbW  that  wire 
bM  h*Mj  iowb<d  afMO.    Tho  rol- 


,  ttmc  before  ut  eoa*iita  mnlnlj  of  IhcM  anp. 
pltmentol  eicunionf  In  Tarioua  dircctlonii, 
bnl  atl  Bolnialei]  «ind  rharaclrriicd  bj  tho 
fiiadamonul  dodrino  to  which  hi*  firti  worii 
WW  detoied.  Wo  rtoomnimi]  It  to  all  (tu- 
donia  of  tbe  eontw  od  modern  ihoDghl  aad 
tlio  critical  qoutloni  ot  tbo  time,  and  can 
giTo  our  rradem  no  bctler  idea  at  the  vari- 
ety and  inatructiteneti  of  ita  eonlenta  than 
by  iniotlng  ibc  titles  of  tho  nibjceta  treated. 
These  are: 

1.  Earope  before  the  ArrinkI  of  Man. 
S.  Tlic  Arriral  ol  Man  In  Europe.  S.  Our 
Arjan  FDrcfBihen.  t.  Whntwe  Imrn  fniBt 
Old  Aryan  Wordf.  B.  Wai  there  iPrimitiTo 
Mother.ToQCue^  C.  Sociology  bdJ  Hero- 
Worghip.  f.  nrrOFS  of  Indiutry.  6.  The 
Cauiei  of  Pcneeaiian.  9.  The  Ori^u  of 
Promlaatiiin.  1<>.  The  True  Lenon  of 
PiDlestantum.  II.  Etolulion  and  Beliglon. 
IS.  The  Ucaniog  ot  Infuiry.  13.  A  CnU 
i-cno  of  UlndSluJI.  11.  lu  UomoriaiiL 
Cbarle*  Danrln. 

ISTEBSlTIOS*L  SClESTtFIC  SEBtta. 
TOL.  XL VII. 

FAt-tiraKn.  A  Tiiir  or  I<oai<!  nou  rati 
rnuTticiL  tiii4.  By  Alivjd  SinnwicK, 
liorkeley  I'ellow  of  Uwent  College,  Han. 
eheater.  D.  Appleton  k  Ot.  Vf.  Sli. 
Price,  #1,73. 

It  la  curloui  that  tbo  lubjecl,  «hieh  li 
at  the  name  time  the  matt  Important,  the 
most  prnnical.  and  whUh  hiTolTea  queftions 
of  the  deppcjt  iniellortual  Interest — that  \», 
the  iclenoe  and  art  of  correct  nsEoniiig — 
should  lomcbow  hnre  eome  to  be  Regarded 
Its  the  dullest  and  heaviest  oX  all  subject*. 
Xo  donbt  this  i«pulsircness  cit  logic  ii  very 
muoh  doe  to  that  unclcnt  fwiUnli'.'  fortnallty 
which  wu  impartod  tu  it  in  ncbulEU'iie  lituea 
and  has  eouiiiiiii'd  twt  «ini-e,  ami  alHO  to 
the  lull  ilist  iiti  ptiiciiisl  (>bjvot»  baio  btitn 
(ofjco'teu  in  the  di>velopmi«t  ut  its  pro- 
ixamt,.  Unireniiy  drill  in  Iok'c  ha»  hcoome 
itaolt  the  end  without  ni^cb  tcfoivnco  to  it* 
mlurtion  to  utilitaFian  praelier.  niiatcrcr 
may  be  tho  causD  ot  the  uiuItrocliTentM 
nf  logics  much  of  It  man  oenalnly  he  due  t« 
prejudices  artiing  tmm  its  Imperfect  prea- 
eniaiioa.  In  hia  book  on  "  Fallades,"  Pro-  ■ 
fefsor  Sidgwick  boa  mods  a  rery  MiOMM- 
fal  attempt  to  re!eue  the  fiibjeot  from  it* 
repellent  formB.  and  10  deal  with  it  in  a 
way  thai  »luill  be  intertatiog  to  lL«  gcocrkl 
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tmSor.  TW  twoh  b,  thnrfoni,  wrium  m 
BdA  U  ptMAk  trom  u  wprofM^Mwl 
p«lDt  of  Tfcw,  uj  ia  ■  «■]'  to  nquli*  BO 
fnHum  tedinkal  inlniag.  AlifeoRh  u; 
matninil  of  hlUciM  niMt,  to  •  F***  a>- 
lent,  dett  wiifc  mcilwdt  of  proof,  tad  wuH, 
UMTcfon,  dtmud  a  «aruln  ■nwwil  e'  i^n- 
tnl  lupoU  (b«0C7,  7M  b;  urtngt  lo  kntp 
«liM}>  En  riaw  tb»  pfwtkal  uul  kppUnblo 
*lifa  or  Uw  ideno*  at  li>e(e,  kod  uabanll- 
Milac  aU  ttM  to  tfab,Pra(cHot  mtg^A 
ddnu  to  IwTo  bMn  ftfale  to  MgtaX  llwdl*- 
IMMiM  «(  BMh  iMMUble  Mllor,  «Dd  to 
•told  MWto  adlwtvnM  to  k  acbool.    Mia 

and  BWta  (I*  diW»r  (<>I>°*^- ■»">•  ■■*h» 
hu  atUnpted  to  nlUw  Ibeir  mmI  fnpof- 
tnt  nwolu  wKbout  bdag  cotnpdlcd  l«  m- 
Mpltbevbeleof  tbdrpUloMpbjr.  ThefoU 
lowing  pHMgM  fran  Prof OHor  SUgwUi'B 
intndiMta(7  dMptff  aa;  P«m  to  IHiutnto 
the  point  ol  Tic»  from  irh'di  ht  rcganU 
lu«  rubJMl,  Bill]  alio  U<  fresh  and  UMOn- 
vnniion&l  nuaoer  of  •liliag  npoa  it  i 


I.o(lel»Ui  ■tui  11117  ■•"  t" 

IMlMe  pMltiuD  kuuiui;  Lbc  KkBi.<«.  A«CM#*C  to 
MAHvubnftli'*,  ii  e^ii  nut  %j  i««^fely  latd  thai  a 
bodr  «t  •mplnt  loclni  di:ptrlii«  nltli ;  McodlBf 
t»  oHlMf.  Uia  &rU  au'l  lawn  thai  ftfrm  Midi  dofr 
trtn*  an  •«  amplsuly  niulwtobK  IbM  **  ttau 
thf^  I*  hivillj  to  c*jnvpjr  Dflw  w  IfDpofun  ln(br< 
nuUDU.    lt«Mn.iriirHUr  00  Ito  fOUm*  CrtH  to 

■»id  iniini,  ud  *a  Is  iif*  pnrtiHl  lapoHum 

la  fall  lUilHnnili,  than  I*  duipiF  batt  <f  Ml  tat 
cnlda  liuontlDn.  «di1  tlKtof  o«CF-«lia|i1«  Irtbrf  b 
Uw  nia*  of  nrrtlT  Ktbil  illcnUooi.  Mnnarrr. 
■I  <U  Int.  ln(li<  hM  muy  pKitoUnl  «md)<«,  mcl 
1-7  nu  mtmat  tit  nf  tbnn  an  la  Kb*  wKmi ;  (u  tlui 
ttsaa  vba  iln  tfa*  adnie*  ••  Ihi  Iblrf  «  ^uttlw 
vtmih*  kit.  IliMliteQMlwBi'i-uuijUriupi-irtn] 
ud  kvpt  iP  MODldiaQe*  bf  oib<ri  t* lio  rviilj  luva 
tlw  rubl  tc  >l*i>  IL  u  iHiluin  Hii  utut  tloiri  dm 
raid  llial  faampi*  (cdIiu.  Thn>ui[h  il>  d<«|>  <ea- 
DtvClon  villi  tonuDoa  hui.  Ioi|I»  U  sKa  a  loania 
Qt  vta^^omUvn  M  (ihlloHpUf  pnvptr;  vhUBcani- 
Di«i  Mlu*,  un  thD  oUwr  lucd,  I>  il]>l  14  dnad  er.dlt- 
ID»  II  t*  uajir^'dml  nr  orfr-Auid  f>F  esad1i>n<ta1  t*- 

nDtauMi   ruiiBir  timi  i>>  vts  ■  luiadi  tionntt.  it 

tnmt,  ■omatlDrta,  to  pb^nlAl  t^itarv  (or  a  Arid  of 
fipnvlluni ;  bul  jthj'lcal  ■daupg  hat  IE*  proptr 
afaan  al  bolJaw*.  and  oAeii  Imrt  ll»  nauUoiu 
iwaooM' btUnd,  AafttiM— trfalehftnilmtDRmi- 
Mea  aaoM  la»  rWd— Im*  latls  It  luh;*  to  tnHt 
>llfa  «iiparill«B  (I  en(7  tnUt ;  frnin  ifaa  rtfhtaH* 
iDpaltfM*  cT  pDsUo  t«U  iliai  an  gvDuliial)'  under 
■•ua.  duwii  lu  Iha  iDMhmol  ant>t  of  own  liOut- 
ftil  •■ci>''i"'ia.  ur  In  lb*  oulnn  of  iba  (xiUmSBtal 
hirer. 

In  111*  mlriii  af  tbnr  [«plmiti»..  ti  ta  dimcaH 
U  etnoHi  a  qull<  ullificlur;  ooutH.  Sim*  ovum 
nV,  famriTft.  Ix-  ullewt  lor  Ih>  Udo  Ihu  baa  hgn 
b<a takta ;  aod, Am,!  Huuld pl«a>l. ai ic>>»I  Uw 


aani  nf  IrnrahaWy  or  iiiiiin|i)lMi,  ilabi| 
IkarravUhad  M  fc«p  •  alaatt  pUfow  a ■ 
■nUttwaaqMMIca*  tkM  Mtof  fcigln 
■■  lfaHArlB««*k<(ia  Mili^tbaa^MhaM'' 
M  tf  aoaaOilac  ntaabto  af^  at  Ito  faiMa 
inllnnily  twaaad  aa  wIMa  0M  ArtlrilM* 
wi*a,aad,ta  aiHiapUag  tUk,  Iba  i^h  |mW 
paivaaa  M  apt  t* b«MB*  otacMd.  llha^M 
namaaata  af  njr  anidiae*  af  dtelBH  M 
«"r'l>l"—  of —TaHT^tfaaaiiWifcalb 
lo«*«.  lIlBHIW^IIItaOltlH^vkMiMIMI 
■W  b  cfataflr  h*M  lataMM.  Il  b  alaaja  ih>- 
•btelo  «TMantlMrtelb>a»4pminqMia« 
Ik*  dMaalK  Mi  (Ma  baa  awtriWrbaav* 
IWninbaat.  Aod  tha  —a  apihp  mym^* 
"•--"-ir-  -"--  '-f  I11I  iliiii  i|  I  n  I 
•r;  lbaoanfettaarMaiaaaatimkB*raik*B« 
nmlr  at  paaalUa  ilte  In  koapMv  av  ^  fr 
paaa  <1h«,  and,  te  boC  I  taat  Uan  aki«i  la- 
arMdabla. 

Aa  ncaad*  pbptari  aalaaaa.!  Malta  aaMM 
Oa*  lodo  mwolr  Utoin  aftw  S,  ijiiiaai 
■xalbadt  afcMdyadaptad  lbM«.a>d  haa4bbrf 
tacaodnaata.  Aai  ItoM  aw  m  wt^M^ 
la  Hh  raiam  #«r«  af  lafta:  lad  IM  Mw 
Ibaach  aa«tt*l»k  I*  man  few  •«■  •aM' 
atti  kOada*  Ibaa  aar  «tbar  SM  aT  I 
Acabi.  wblla  awpialai.alal  ■■ttiK  a 
ha  otaUa  oT  nodh  hafaonaawl.  II  aMW  a  ■ 


abbTtxrOial  Oa  4alr  abaoU  bt  M  K 1 9>iU 
aai  ««r7  adiaaaad  di^aiMul  at  1^^.  An 
Bbbt, paihafah  b*  IbaanMad  a^i^rfWMit 
fcr  atMorttj  In  CBMral— mlaa  aadKMa^am* 
t»B  la  tba  :aadM«  (aaa  «  aatMM  M,  b  U> 
Diu  timak  laffM  (la  ntaaar  aoAMaad)  ai  Iwtt 
batpcoatatalKf  acoDd  daal  ti  idiaiitiiTi 
and  U  aooprilad  10  laka  fef  (laatM  b  Oa  1 
a  tovar  of  aakliic  varjr  itunaMnralMan  l> 
aBWia  that  tba  bat  aHaatl^  abwriij  Mt^y 
ta  la  adnaaa  tt  tadoaJT*  Itftt^  la  sail  Qt*Ma 
w*raa  Ibr  baa(  anplarnitat  «f  b^^  naa  a 
aJTaiwaofaianimar.  MIHIbMBarhMaiW 
la  IrjiBc  ta  dirwl  aad  b«^  tbaaa  aba  Wa  art* 
laadjr  •ctantUla.ar  aBl^b  tbaaAw  N«><fb> 
poiaalt:  noraaad  iba  nanw  Kf  bfh  aaafd  H» 
rlaaa  to  tiBtai  •  «fBUj  bajraad  (b*r>«r-  Om 
eui  net  Itilnil  naMMlUIr  Iba  Mta  «(  M  «» 
•altar  and  >iaIloe  of  Iba  paaaa  at  aata. 


A.  SAinxL  BiRMx  lUuDca.  For  EcM 
and  Homo.  CompUad  and  an^Bd  tj 
Jams  Jouossot,  aclbor  of-FiiMi** 
and  PnKlli-a  i>f  T«*4iaft"  «ft  »• 
York  :  l-p.  414.  D.  lariiiw  *  Cb 
Prica.  »1.S0, 

Tm:  work  ol  Ibe  ocaE^lfar  of  tbiit*^ 
auM  hu  bMB  caecnicd  wHfc  iMLfllfWw 
taaUsMid  ipMd  pnelleal  )a^piit,Mrf>' 
bu  nadr  of  It  a  mat  liiiiimiln  beataf 
natiml  hbioi?  for  h>mh1  taa*^  k  i* 
an  MwUnu  a%ii  of  tU  hahbr  ip««k  «f 
an  Enlcreat  lb  Mfcnce  when  woAl  •(  •* 
kind  aro  c^M  for  a»l  IntmdMd  W* 
•diooU.    n*  Utaralm  U 
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latdoiibudlf  pr«ceJo  iXt  acvul  ■od  tnora 
Ibatoa^  cnltiruum,  uid  a  great  pgiu  will 
bBve  bow  galoed  wImb  tUi  literatare  «»- 
MiiM  •  pramiaml  anil  MCablithnl  plaoe  in 
Aa  •dwotB.  It  y  a  ooootMJoti  to  iIm  rigfau 
of  ln«>tod|ta.  lihheris  >•  Iutq  mopped 
i^b  ihMOclcMreUH  of  (he  conUnU  of 
lbangbl,*ad  la  •ubMirtcncy  W  th«  d«|[m« 
that  njir  u)4  «ipro»Iaa  ar«  cvorjlking. 
8uuh  otiika  at  thu  ace  iribatc*  to  a  ROUDilrr 
vto*,  anil  •Ttdmo«a  of  ■dianccaicnl  In  tho 
ri^M  dlTMtlott.  Ob  Ibu  lubjcct  Trarcwor 
Joboanal  well  mmaik* : 

"  ITadcr  Ibn  Uter  ■jtwm,  iIm  Iralh  to  rco- 
ORPlxtd  Ikal  ika  ofcjwt  of  all  (ctioal  uct' 
^Ma  tl  U  prontol*  mantal  groirlli,  to  ohiob 
and  Uaaa  cmI  IfcMghU  are  ladtopccublc. 
Wocdi,  Uk*  bank-not**,  are  rcgftrdcd  Dot 
tat  tMr  Intrin^  but  lot  their  nipnricata- 
tire  *•!«&  In  so  far  aa  Umt  drorlj  rerul 
tba  p)U  «{ ibought,  t^  majr  Iw  lalua  for 
Seiwrin«  coia.  bat,  falling  In  thta,  t^  arc 
iranUtoa  eouBlerfcita.  Tli«  kiada  of  idcai 
and  Ikon^Ia  are  aLto  a  maiter  of  xntnu 
momtnL  la  «aeh  ita^  of  tha  miud'i 
gromb,  tboM  0*1;  iboukl  b«  QMd  that  wlU 
wiiwi  dw  aiicntioa  bj  tbg  inMrcM  «• 
«at«<l,  tktX  vUl  MfaDUbM  Ilia  rcOcoliT*  ao- 
liiitiM  of  Ibf  uiad,  and  tlial  ntU  iadlu  lu 
fonklr  otetrTMka  aad  lnTca(i|EUioD. 

**  Vhfa  IktM  objMU  k*pt  elcarij  U  rieir, 
ratillat  asd  Ike  gtural  aoquUldaa  of  laa- 
gm^  bsMiDo  aoomdarj  aad  not  priioar; 
pnotcMML  Thrj  are  IncUoit  I*  Um  gOMnl 
obJocU  of  laitnurtioD.  Bcadtag-nuttcr  b 
mImUJ  upoM  iho  MniG  prlDc!(.lci  ai  atwl- 
Ua  ilfcal  vhich  "ill  InicrMt.  (tlmuiat«,  led 
liMila.  At  oveiT  itagc  of  growth  it  li  lucfa 
M  win  b«a(  aem  the  prcMDt  purpoaca  of 
tlie  mlttd,  and,  at  the  Htno  limr,  proniota 
tbe  mtn  at«p  In  adrjnee.  The  pu[^l  reada 
becuM*  he  b  anitoiu  to  know.  BIi  progrtai 
b  npM,  boeauae  ho  la  lalcrtatfd.  Uti  man- 
Mr  of  reading  I*  «Qrr««t,  bcmue  he  und«r- 
aiaada  Ihe  thoogfat,  aad  Ibonght  oontfola  tho 


Wo  wavA  aiU  tlut  tbe  ■*  !f»tar«l  HUtorr 
Biaitii  "b  an  (itraMire  aad  a  hindMmD 
book.  It  i>  tH«atitiiU;r  Dlnilratcd.  poAiuii 
in  intvnpMwd  with  tha  prose  chatiicn, 
laA  ll  t*  (Ifigantlj  printed,  lu  ackclloni 
an  tntm  the  moM  room*  writing!  of  natii- 
nSita,  md  iIm  (nformilion  the;  many  will 
(JWfaill  fraah  and  ap  to   Hie  ll«e«. 


Licrvssi  a«  Pinmxct.  DeSttced  lo  the 
StndcDU  of  tbo  Itol«l  Aeadto^  Bjr 
EnwuiD  AuatA«(,  R.  A.  Kvw  Tork: 
(i.  P.  Puuam'aSant.    Fp.  S37.    «l.f«. 

Pnanaiott  AanrAaa  hat  f^icn  ta  Ihta 
book  a  wlcitioa  of  twelra  from  tlio  lrct«ir«a 
deiirered  bfblm  durioK  llic  tcrmot  Ui  pio- 
feiacrahip  in  the  Bajtl  Academy,  between 
ISTfl  and  t8S2.  He  hai  publtolud  tbun  uik 
der  the  [iDpri'iBioa  that  (hejrnd^t  betaitw- 
nting  to  Qlbcr  itudeati  than  thoae  of  the 
RvTi]  Acwlutnir, "  and  ponaibl;  tren  to  tboM 
wbu  do  not  iutcnd  to  follow  ait  u  •  ptofta- 
lion,  but  whu  wuuld  Iw  gUil  to  baie  a  Ultle 
daytlgtit  tlirann  on  a  >ub)ect  which,  tbougii 
much  aTittf-n  aiul  loctuted  about  of  Ulo 
ytv*,  does  ool  eoem  to  baxe  b««n  often 
titatttd  iu  adinphvP'utlcal  nanBcT."  The 
tuUJoct*  of  Um  Ueturea  atty  "Aiuniml  Co«. 
iiiin^"  "Ujruniine  and  Itoiiaiwaqiic  Art," 
■■Tlic  PiinUrH  of  Iho  Eigbttenlh  Centutj," 
-David  ami  hia  Ikbool,"  "TIjb  Uodem 
Schoola  of  EunKio."  "Drewiog."  "Color," 
"  Dceoratii'*  Painting,"  "KiniaL,''  "The 
Clioire  of  1  Subject,"  "The  Compoiiiion 
ot  Di.'coraliic  and  Iliatorical  l^oturea,"  and 
(he  "  CoRiporiiioa  of  Inddmt  Pictuie*." 

Aitniivo*  Ml  Ucaio  Kaaogau  no  Rio  tm 
JjMEiKo  (ArdiiiM  of  the  Kailonal  Uu. 
•eum  ot  Ko  de  Janelra).  Ur,  I^diii.io 
Netto, General  Director.  Vol.  Ill,  197", 
pp.  IM.  with  H»  PUiea:  Vol.  IV,  1BT», 
pp.  IM,  with  »i  FbM;  Vol.  V.  1880, 

Sip.  4K.     Itio  d«  Janeiro:  Tn^^S^pblk 
^nomica. 

Tut "  -irvlilTet "  are  a  qunrterij  pabUca- 
tloa  of  pcpen  on  cdenlifie  aubjccu  tbat 
proper!;  c«me  under  Ibe  purrlew  ot  litt 
Uaaeum.  The  prcKvnt  Tolumci  tnelodo  the 
publlcatlona  for  (he  aecond  half  of  ISTl), 
and  for  IhTi  and  IRSa  Ih  tlie  ihinl  vol- 
umo  are  iadudnd  paper«  un  Ibe  icnom  of 
the  ratlleinrtki^,  by  Dr.  Livrerda;  on  tlie 
gFologr  of  the  diamond -bMihn;;  region  of 
lii«  Province  ot  Pnraui,  by  Orrille  A.  Doi^ 
bj:  obscrTiiloru  on  gi^otnjtinil  ftiaturM  In 
the  B.i)"  o(  Totioi  0*  Hantoa,  bj  Mr,  Dotb; 
un'i  Eiohsrd  Itathbun ;  and  other  papon  of 
a  more  apecini  ehamelcr.  Tbo  fourth  toL 
ume  eoDtaIn*  a  nnnilicr  of  anihiopolosical 
and  linguistic  aludlca  on  the  ouIt**  of  Um 
(•Hiatrj,  and  papcra  on  aubjecia  of  enlomol- 
«;;;  and  gcolog;.  The  Hftb  Tolvme  U  giTrB 
10   Uie  "flora   Fliuolnenil*,"  ■  Flora,  hi 
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I«tl^  «l  th*  ProTliica  o(  Bio,  oon^oMd  hi 
Um  iMt  tmtlaaj  \r]  Fr.  Jcai  Uutaaao  dft 
rwwlclrt  VcUtwo,  ud  Bn(  puWbtod  la 

ma. 

TanuBT  Rwrnn  o*  Tin  Giuks  C1S09 
JhnwcT.  B7  CLuuock  K.  Drnv!!. 
WubtaMon:  Oa*onw««  PrtntlK-Of- 
Soa.  Vp.  SM.  atib  ranT-4*o  "Mm. 
ummmbM  bf  u  Ailu  «(  Twuj- 
ibtwnatM. 
Thi  CnaJ  Cdloa  or  Ifc*  Oofamdo  U  «liw- 
UWrlaeil  b^  iobm  of  tkt  niciU  vcoderful 
fwk-fMuatlou  bihI  lb*  hhM  garfrao*  f«t 
iIwoImb  woumy  to  b*  found  «ir«li««  as 
ibt  Mftk  oi|Hala  DMHn  hw  ttwW  llw 
atniltj  ■■'  llw  dMcripdOM  cf  it  ■  later  of 
lote,  ud  lb*  piwm  roliuB*^  *ltb  lu  «trik- 
ing  UloimiloM  tfid  Um  BCcoiMMiiiiatf  4llu 
«illi  tu  psBd  twiiiMMO  Bad  bM'»4|« 
Tiewa,  muf  oC  tb«%ai  ««U  ■«  tbe  IUm- 
twtfcM  la  ih«  iiiliiwiit  oilond  icmrdhK  *o 
MMra,  conaiiUU  dm  ot  Ae  mort  velotae 
oenltitNtlaa*  to  our  lilcnivc  u»d  know]. 
ede»  «Uifa  Om  ValMd  Bum  G«obBtc>l 
Barrtjr  hu  mull^  Ur.  DaiMa'i  ucoOBt  of 
tbe  gookcj,  (ormuloa,  dunotarictle*,  ond 
Msnetj  of  ibc  eaftoa  Ukoi  ootloo  of  ontT 
■apect  b  wblch  lb*  wondor  li  Kkclj  to  ba 
liowod.  Ainoag  iko  deUiU  of  Ibc  laeoant, 
to  «Uch  «•  voold  l«Tiu  kttcotlao,  aro  lb« 
aured  nkbeo  ar  paadt  la  tha  ml-oiB  lime- 
Mow^tsdlbe  eiitaidwiMccrjoJ  ibenwKl- 
ed  sad  b«ud  ctiireo  uid  pttdccctd  cwpi 
of  ihe  »IU,  <rblcb  >r«  RfMMOlcd  i>  plaiw 
4)  uul43of  U)0*«IiiB& 

EtKnuorrr  15  TmNtr  asd  Pucnoi:  ea, 
nu  rjjuftwTC  or  ELKonucuL  BriM* 
:iuniitn.  Il<r  LUutcnui  Ukadlrt  A. 
>-i«i^  f.  S.  X.  New  Yort :  D.  Van  Noo- 
Iniid.     188S.    Fp.  SU.     Frinv  M.IK). 

Wdoetis  will  caMull/  read  Llcatcnml 
Fitko'i  l<Bcid  eipoaltlou  wttl  baTO  no  «i 
coaa  for  penbkac*  ia  tbo  iaxj  notion* 
eoBMralDg  Ike  reUtioa  of  clratrkal  oltMla, 
■ud  tbt  ponor  tv<|uikiic  lo  produM  Ihom, 
nol  ODOomiuon  aiuoiijt  crro  the  intcUi- 
pu  and  rdacalod  public  Vcrjr  fev  p«i^ 
MBiV  prabapa,  aro  In  Iho  pontlon,  in  n~ 
fui  to  tbrir  kiiowlodgo  ol  .clMtridtf,  of 
tbo  maa  who  wuiicd  10  Inio*  «li7  tbcj 
abotiid  hare  a  atcaiu'cnglap  and  a  djoaino- 
Biai'hiiU!  (o  toaiiB  as  lonndcMvul  laaip  fo, 
or  o(  t'lat  Englidh  (oaple  vbo  pOFohMad  • 
S«aa  lamp  and  apciit  niuch  Una  Ujlng  10 


Bg^t  It  <itb  a  tMtcfc:  bal  fba  IpMMOtUt 
abwiad*  on  tbc  sBbjKt  la  mIB  in;  tadl 
mbfe.  With  lita  cnu  and  tntwlll^fc 
wlopmiBl  nl  the  tnMkal  appfadad 
decbidtjr,  tt  U  opeciaUj  dainUitbtll 
SEMnl  pobUc,  botb  tn  Ita  chaiada  rf  h 
*<alar  and  coaaonar,  tboaU  bar*  Mtl 
aad  daar  oaaeB|>daM  «<  tha  hataadtl 
prlMJpla  InnlTad  la  th«M  ■nil  mm 
Tteaa  liottHDwi  JIaka  baa  ata^d  tola 
luafa  in  tbo  pnaoat  TohaDC. 

lie  introdncca  hla  aobjaet  aith  la  dr 
iiwaiaij  fvnafcdfralkwi  ol  wncDcd^^ttA 
ha  foUowavhh  a  Kapler  npoa  Kadal  «h» 
tiKit 7.  Tbc  rvUtka  of  «ork  aod  pMadil. 
aiul  of  Ibc  diiTercal  ckcfrical  nnla  lo  oA 
otbrr.  M  rerj  clcajtr  riplalacd.  A  dklfltf 
i*  dctOitcd  to  tbe  Ian  of  comaM,  wU » 
pninaijaadaeoaadaijbaUcriH.  loifni' 
ingof  the  etaeMe  HsU,aDatUBftliaak 
•ud  TC17  ptvpcri;,  10  deaoibe  diftrat 
fonM,  bat  to  explain  tb«  cucBiU  priadpld 
ioialTcd  in  Ibk  «laa  at  ^ipaiaiia  Tk 
cbapter  OK  cicctrioal  iBcaauitaeDl*  il  M  it- 
mirable,  tDooiac  statcncnt  d  ihe  nblM  a 
it  abio  that  oa  takgnpbx  and  «■  Ibt  tr)r 
pbcaiD.  Tbe  JiaplcTi  apaa  lIuUb  aapf tia 
ioidDc4ioa  and  npcut  (be  djaaiM  t—  cn^ 
lent :  bat  apon  tbo  latter  Uaatcaiat  Fbb 
migbt  well  baie  dcTotad  aonc  fiida  U» 
lioa  to  (be  dcalinlDf  of  djaaaM.  lb 
atataa  b  Ui  prcfac*  t^I  ho  mmbM  Hi 
book  to  fono  a  brldpi  bMwma  (bt  iba^ 
«r  elMlridt;  aad  It*  pnctkal  •ppDa'^ 
There  b  probabi;  nooneeaMbaUAA* 
pnNtiool  ccmauwTior  flada  uor>  iGlirflf 
b  pening  fraia  thao*;  M  padicadMk 
lUf  oftbe  deaignkg  al  drnantM.  BtMf 
know  what  a  onlt  amgnM-ptta  ia  aidll) 
■agntti«  effKt  of  a  ooil-nirTctit,  ba  >■ 
•till  I*  aUc  to  but  terjnpKl/MaUtMr 
10  appl;  thia  knowlpd^  b  dttciadllagd* 
•iae  cd  bis  ficU-nagacts,  Ibr  aooot  nJ 
aiar  of  wire  on  tbcn,  aaj  lb*  Ukt  |^a 
tkaa  of  lui  anaalnre,  to  pet  tbt  Ml  >«■ 
tuh*.  Vcr7  few  machlocs,  ■«  iiraciB(.b« 
been  built  ao  larsdr  bj- rale  •(  Ibtab  u  d* 
djMiaa,  and  tbanfot*  btenaaika  «f  M 
•on  coald  not  fall  of  b«b(  at  gnat  nbt 

Tha  book  doaaa  wlik  a  di*|arrq>e<b 
dMric  rdlwaj,  glrbf  a  parial  •I"  ' 
tba  aubJMrt,  and  daMnipikaraflbtaga'M' 
<vtM  oat  by  Boibcm  Brotban.  wri  M 
darlaed  bj  Hr.  BdboB  and  a  D.  rWi 
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Tax  UomM  or  tst  UtMtmim  Yxuxr, 
msnoutiixr  oonnsctw.  Rj  LDctn 
C^n,  Pcab«l7  lla*«uii.  Cuufaridg*, 
lUu    Pp.  107. 

Tan  CMBj,  vliiob  TonM  ■  put  at  lk« 
"Mtaiotn"  of  ib«  Koiituckjr  UMloglcU 
8am7,  is  aa  irgumoiit  ia  tftvor  ol  tbo  tbe- 
Or7  tliBt  llic  mound' IjdUtM  ««rg  tlw  vxcet. 
lorn  uf  tlip  prmi-nt  loJUiM  The  adrocAIM 
at  llie  tiwoty  llial  llic  moiiiul]i  vera  built 
b]r  Mmo  uthvr  race  nal  lo  >  larjj*  oitCDl 
upon  tiM  (Mumpljoiu  tbkl  iW  iDiliuM  wora 
tiM  lafficieall)'  tdvuiotd  M  fi«oat«  th« 
vorkj  Oax  biio  boent  oiuainod ;  Ihkt  thcj 
•rrra  cot  ijcrlcnItariaU,  u  ttio  mound-build. 
«ra  muit  liara  h«an ;  knd  thai  ihcjr  wci'c 
tMt  (uhjocl  lo  >ucli  central  authority,  or 
«oiltrollod  by  aaj  nch  Impdling  mali«i?,  &■ 
■««m*  to  liaTo  btcD  DCc«Mry  (or  llie  con. 
«tni«liaii  at  mrit  cttftuite  aotki.  Ur. 
Oht*!  effort  ii  to  coDtrDn-rt  thefo  awnmp- 
Itoiu.  Be  *r^ci,  *ilh  the  uid  of  mui* 
dUliotii  (roia  liUloriuU,  clironlclcrr,  &ad 
mitetcr«,  that  ihe  lodluii  of  the  Misiiuipjii 
Vallc7  liTfd  la  Sud  illU-fr),  which  thcjr 
nwt  in  iho  babil  of  fartifjiag  by  pali. 
■*il«a:  that  tti«y  niwd  corn  in  largi<  iiuan- 
IhiM  Bid  stared  it  \  llisl  tluy  ail  wurallipcol 
tb«  •im,  a>  tbc  mound- buildcM  ar*  iu[i|K»cd 
to  km  dent ;  and  thai  worka  linitlar  lo 
thorn  «f  lb*  maiindliiiilderf,  it  ont  (luiio  ai 
ciMNitr*.  ar«  known  to  ba<c  booo  erected 
bf  ladlauL 

A  Praciicju.  TastTi»  cru  Mitekii  Ucoic'a 
ixa  TnnuFEiTici.  Iij  Knumn  Bxa- 
t»OWW,  «,  A,,  M.  II,,  U..  U.  Jlftb  «il. 
lion,  reriittd  »ud  <'iiliirj[iil.  .SVw  Vork ; 
D.  A|ipl*(un  &  Co.     1884.     I'll,  731. 

Tr  ippcaranoe  of  a  acir  tditloa  of  this 
vcll-haDim  «ocfc  »  aoon  after  ibc  cditioiD 
at  1881  i*  da«,  iu  part,  as  Ihe  authur  tclli 
tu  Id  fab  prpfaec,  lo  Ifac  recent  diangu  in 
die  "  United  Sutn  rhanniicopivSa."  .U- 
Ibon^  the  *ork  hai  been  adapted  to  the 
new  odBdal  itandard  In  ftnonX,  wo  fait  lo 
tad  uj  reformKc  to  thn  chnD^f"  In  t^' 
■DorphUslreaglhorthenpluR)  pn-parilioni, 
■ad  Ibe  4o)M  prcacribed  am  Ihe  »mr  as  in 
tin  Mrtkr  edlliooi.     Thin  la  the  more  to  be 

LregMtcdalnee  Ibe  new  rhnnniKoptrla  doM 
■Ml  hself  siTe  any  do»ei. 
Hon*  addJUoDs  demanded   \tj  the  od- 
Ttnne  of  ideooe  haTc  beta  uado   (n  ih* 
body  of  the  vork,  m  Ibat  neirl;  me  Iwn- 


dred  pages  in  all  haro  botn  added  to  Iho 
boakfiiiddDg  it  ■  ooiapUte  eipuncni  of  ilie 
pretnU  Mal«  o(  knowledge  in  ihia  tUre^ 
doo. 

In  Tart  I  (he  roulM  by  «hid  io«)lidnee 
ar«  iniroducod  into  the  cocaolum  are  daub 
ftnl  and  briefly  dcKrlbod.  Coder  ihU  bead 
(he  author  trcsla  InanBhdao,  (be  dm  ot  the 
ttaial  doQcho  aod  aiait)iim,otc-,and  circa 
a  Taluablo  chaplcr  upon  hypodennatlc  {li]r- 
puJennic)  method*,  nilli  a  lid  ot  Ihe  trato- 
dlol,  HlluttoQil,  and  doccii  employrd,  and 
caulloiul  u  lo  the  polnia  lo  be  avoided  In 
hypodermalic  Injeelloiu.  Then  lollowi  an 
article  on  liuufudon,  ailh  references,  aa  In 
other  cBses,  to  the  antbotillMMaaultcd.  In 
Fart  II  tbc  Bcllons  and  Die*  ot  remedial 
Agents  are  very  folly  dMeribcd.  In  thla 
pari  we  find  the  mra  of  water,  ctterBally 
and  iniemallr,  o(  beat,  of  air,  and  of  mass- 
age, diaciiascii,  u  well  ai  Ihe  actions  of 
dru-a  in  Bcnrral,  anil  the  efferta  of  xaricus 
kinds  of  nllmenta  ind  btTTerages.  Pormnlm 
are  bI''"  fof  ■'"'  preparau'on  of  animal 
broiha  and  dici-driiiks ;  the  koumist-curti, 
■they.cure,  and  buttermilk -cure,  each  n.-i^iii*e 
aotne  aiiention,  Dircclioos  art  alau  glten 
for  the  pTepstation  of  gnwiti,  Jvlliva.  pcp> 
toniieil  milk,  and  other  reetonilire  tfentik 

Tbe  >ariou«  pliarmscopirgl  prrpsralinn* 
■re  brieSy  mcntione'l,  ihcir  «lrcn{i;th  tioled, 
and  Ihn  dnid  f-ivvn,  while  their  phyatoloBl- 
cal  and  lhrrai>eiitleal  use  i«o(l>c*  more  at- 
tention. Proontmi  tor  tbdr  prcparatloa  an 
not  giTcn. 

In  addition  to  a  tctt  eoploua  gcneml  In< 
del,  the  work  la  proildod  wlib  a  rery  foil 
"  ctinieal  Indci,"  which  will  acne  to  sug. 
gc«  the  remeitlej  that  rosy  he  employed  In 
any  particnUr  disraae,  but  which  may  al«i> 
proTe  an  Injury  in  other  ways  aa  tuini)>hini|; 
an  aid  to  quackti7,  and  offering  an  encoiir. 
^cmeDl  to  "  counter-pmcnbing  "  by  drag- 
gisw. 

OcHAX  FRoromos  txo  IsoMtatwaiwi. 

SDr.  RoBniT  Flro^  Oambrldse, 
a*.:  Most*  King.  Pp.37,wlih  Plale*. 
Tan  I*  a  lecture  dcli>errd  at  Ihe  Ni- 
llonnt  Uuteum,  Wafhini^ton,  D,  C,  and  in- 
cludes an  eiDinination  and  explanation  of 
the  aneieot  Egyptian  end  (he  rolykTeliaa 
canont  of  ptnporllon,  with  a  r^cw  ot  the 
retult*  ot  recent  anttuopomctrlc  incaiur«- 
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Tu  Honesa  vr  Tveam  kwo  Solum  «s  m  ■ 
Euni'i  etiTAi:!.     B<  ProfMMr  WtLU 
u«  yautu    licpriiih'd.  ■iOi  K«u*,  b; 

BtBi  PriaUDK-Oaka.    Vy.  41. 

Ton  WMyiib*  flm  ud  Men  Inportral 
of  iIm  ralMlik  Mibomotkol  mm^  of  Pra- 
ftMor  F«ml  on  ibe  motlod*  at  d>e  ■tntoo- 
phm,  1*  ttprtnud  m  Ike  Bnt  port  of  4 
popor,  dio  ob]ec(af  vMid)  ]o  to  ploee  In  Ibe 
hondo  of  ibo  lai««leolor  nd  Modent  Ibo 
IwpoctMU  wrUlngi  on  tU  ■ub)ee*.«lffJoloi 
with  BoM.  It  I*  to  be  follcMrad  b7  ■  0(0. 
0«d  pon,  iBdvduiE  Ite  wTTluip  of  orronil 
Bm«P«o&  DutbnualkioM,  >bo  l»*«  t«- 
g«g(d  in  llio  ttuily. 

MBKmMoaiCjkL  ixo  Fiimc^  OMnr*- 
now  H  ni>  £m  Co>mt  op  Dunn 

lUM.  WubinKMn:  GoiernBMMt  PriM> 
Ing-OOcc.    Tp.  202. 

Tnu  volume  cooiun*  ike  oboemtiou 
aD4  dcdnctloiu  made  bj  tlM  Metocnlo^ 
of  lb«  MkniKic  part/  of  (lie  •cbooao'  FW 
eaoe, which  ipcoi  the  vinbtf  o(  ISTT-'S 
in  Onnberiand  Soimil,  iKlitnde  froco  MHO' 
lo  AT*,  ud  comploua  Ibc  ■rtwilBp  rooord 
ttf  th«  expfditloD.  The  oboerrUku  lelMo 
|i>  tiiUl  pliFiioiDOD*,  temperature,  hJi^iiMu^ 
liT,  tlia  siDilii,  Blmoapherio  pne— w^  tb« 
•eollier,  uid  the  cclot  of  lite  tk;,  cloudl- 
noM,  pM^JpiutiuQ,  uid  wirorol  pbenoaietw. 

AnoiL  RirMtT  or  t>i(  Omunon  or  tbs 

UwniD  HtlTIX  Lin-^ATMOl^HTICl^mt 

TKt  FaOAi  VuK  ueint  Jc»  SO  1863. 
WniUngton:  GovenuDCoi  rrioUDg^t- 
Boc^    Pp^  tOI. 

Tdi  Nport  well  IlhtBlTMeoiho  offldeaoy 
uid  luofuIncM  of  tbo  Mnrloo  to  which  k 
rrlalf*.  The  Jep«Ritienl  bM  189  ilitloiu, 
of  wbiob  111  arc  on  the  Alloolk,  S7  on  Ihe 
IftliM,  tcren  on  tho  Piunlic,  ond  one  iX  the 
FolU  of  Iho  Oliia.  LouUrillv,  Kratuok]r.  It 
bad  ««f[Dimnoe,  duriag  (he  jear  oorerod  by 
the  prt«oiit  report,  of  319  tlituter*  to  too- 
cell  of  diiTervut  dasrn,  direct);  SotoItI^ 
l.lSa  ppnoniL  Of  IbMe  pononn,  1,386 
were  lavinl,  mid  onlj'  twelve  w«rt  loM.  Of 
|4,TA0,227  of  prupcrt;  IdtoItmI.  t3.10<i,- 
4S7  Here  MTctl.  InlcrMting  olUomaou 
arc  himIu  rcipecting  iho  auoewo  lliol  lint 
>It«'nd(d  the  U8C  of  the  aurf-bool,  the  oeU- 
rigbtlnit  and  eeU-balliog  Ufp-boM,  the 
br«eehci-bu07,  lie  wreck-gun,  the  bcoTlog- 


odcfc,  die  ladk-rubbrr  drcKO,  ud  ote  U» 
Mving  ofipBTKitu.  ClmunotMilit  lOHti 
»n  ^m  of  («c4)  of  the  cue*  of  •UpnA 
■ad  poone ;  otatlMjeo  nre  Aon  tf  mA 
okd  cmmUoo  in  AmeeicM  wMen  ndfc 
■awn  CO  AneriooQ  road*  In  edKr*Mn 
rinee  IBTV;  and  the  nulrwiiofuof  lk*r 
<1m  to  mwiacr*  in  cnse  of  dilpvTtcfc  n 
(nmI«li«L 


CiAcn  ixB  Taklih  muwi'iu 
CAt  Divntiutttoiv  or  Simiu  1 
IlKinii  Htatu.    OjrU.  ILiM 
WoahinKloii :      GotemMDi     Pritfl« 
0«oe^   Tp.  M,  with  U  Chut*. 

Thb  (fenrU  exhibit  Hu  goapopUal  it- 
MbMkin  of  the  ovent^  noniht;  anl  m 
■gt  TOnriy  raiafoll  ia  the  Doiud  £tiM,i« 
doUralatd  by  otoerrero  of  tho  Hgiul  Sn 
Ttoo.  Tb«  laUn  ^jre  the  Htntl  lataM 
oeeuirlng  dttiiog  eoeh  moMh  at  the  KgAt 
BlgDal.Sorrle«  •tatknn  Hid  u^  poMih  oit 
the  oTcnge  ratof all  for  eack  noMh,  mha 
and  fear,  and  ferrc  to  ibow  lfc«  BoalMtiM 
el  taiataU  In  dtffennt  McdoM  of  Aooo* 
tty  duilns  th«  Ion  tm  ^cois. 

Twn  Kantn  AiLuirtc  CmauM  or  JIvanr, 
18DX.  By  Uoulenaat  W,  H.  E.  «m- 
■Bi^«i>,U.lj.  NavT.  T>ihlni[iitli- 
cnonoM  PriMlng^Oce.    P^  H 

Urn  i^ott  bdndco  ifco  noorloot  *i 
eyoloaea  of  Av^Mt  IMi  10  .lucui  tliK 
■sd  of  Augmt  STth  lo  Sopwabcr  Id,  tU 
■Mpo  of  their  eonrM^  oonpiM  Imm  it* 
log«  of  Tfueb  which  ouno  >■<•(  ikn  b- 
fluence.  Kavtleal  dltectlono  on  ifvaiM 
for  nuncNinng  in.  a»d  araldlag  the  no- 
ler  of,  i.TrdODM  in  Ihe  Xortb  Alkncfe 

HocoLooictL  km  TaiuiOKxnH  tvttm 
or  Y&u(  CouMis  OMtniTiTCOT.  TM 
Aniraal  Beport.  By  Lmnui*  Wiuu 
Kew  llaireM :    Tank\  KooAcMt  A  Af' 

lor.    rp.  :s. 

WiTdiKi  oamlnnc  to  bo  rMthol  fir 
tcMiDg  from  n  satiety  of  bakcn^  lad  thv* 
■  deciilcd  impiniTMMat  In  qwllly  ot  pie- 
formanM.  Tbe  oMabHfbrnoot  «f  a  nM 
ot  horology  io  mgg(«*d,  bat  uila— ■ 
are  vantJaf.  Tlwo^lgoali  in  m*riy 
tracimlttod  fnxi)  the  obMmloiy  M  Ai 
nilroai*  of  tlio  Suici  rmMwId  tan 
bnn  bnod  of  ft,SB»  ikennoawtank  t^lort 
4,903  fai  1SB1-'8S  tod  l.OAl  la  1B»-U 
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Cknncu.  Puuhm,  vna   Buu   Bxavl- 

KEKn  or  TDi  Paiicu-LSi  invMrn.    II; 

JiMCt  L".  Volt,  IV  D.    Kr»  Vorli:  D. 

Van  XcMtnnd.     Pp-  141.     SUtu. 

TuK  Til**  of  probletBB  u  mesiu  for  Kcur- 
lug  iNPtttnj  In  ■  kuowledge  of  the  MbjMt, 
aad  M  Mm  for  ■tlwiuiwsla,  b  pncnllj 
neopilwdbjthcbfat  oluatun.  Tb»prw- 
«at  *arh  wu  p<vp«ml  to  mm  ■  DMd  f«lt 
by  tb*  kothnr.  »ho  u  >  profewwr  In  l*w- 
rtac*  Cnlrcnlt;,  Wucodkiu.  in  Inatnidlag 
liltduM«.  lupUnUTer]' alwpli'.  Afler 
d«fliilag  tliF  tcnni  <urd,  and  btitfij  iiailag 
the  prlndplc  M  be  iUustrtleil,  *  typical  pmb- 
Icm  U  •ol*«l,  uid  tram  tlic  ■nlatloo  a  tot- 
BDulsoCgcTirral  applicaiinii  ImlcducpJ,  vbkh 
:lo*Dd  b;  prublciu*  10  be  worltcd  br  the 
it,  Tb«w,  &■  ■  rult,  bwr  upon  the  f  im- 
.tal  prinoiplM  ot  ctlOmlMry. 

Si*>M-Hs«TiKa,  AaKipotitionof IhoAiQcr- 

lean  Fndicv  of  vinning  B<jiMfn|n  b; 

fllmu.    By  RonxKT  ItRKina^   New  York : 

D.  Van  Naftniul.     Vp.  lUS.     SO  rtiL 

UxLm  $oat  appliiatioQ  i>t  HKlrifil;  U 

itorlMd  to  nipenwdc  tt.ntcaiii  in,  id  nltprob- 

•blUlv,  dnUnod  lo  be  ibe  agnit  b;  irlucb 

dor  boiMM  Mill  be  heated  in  Ih«  folurp. 

JUide  from  Hi  EDpcrior  clmiltn«M  u  rani' 

paicd  with  owsl  Mbn  molboda  of  bMtin-^' 

■pwtineaU,  (lie  f adlHj  wf  Ui  Bhidi  tlic  wanu' 

lag  aad  rcBttlaticni  are  managMl,  olicn  It  i» 

iMoe  cftobBikRi,  to  ■  slnmg  rMouxneniia- 

tion  i>  iu  taroT.     Mr.  Briiqo'a  tivaliM  in> 

otgdet  a  pmt  dm!  that  tli4   hiiildcr  inil 

bouMhotder  vtll  Had  nafrhil  on  (iio  anhjcct, 

INnkatel;  «n  Ibc  practlnl  alJo. 


■      ruvucinom  tEosmtK 

^VmntM*  t  tk*  BhIob  »«I>lr  <i  Xttsnl 

air.  iw.  pp  iiLwUbeupiuH. 

Samman  or  Pnni«  In  UtDgnlnn  la  ItSt. 
Vr  U.  OwHll  UvU, TblkdallAU.    F^  M. 

WbU  thiU  *•  do  *w  Um  nnnkari  I  Br  Of 
f4M>  Kntta.  H.l>.  Oadiuutt;  ]tal«t  CiuU 
*0a.    HlM. 

laixa*  lBlBrt«(u  la  T>«(iill<ni  bi)  Imw  tn  gt* 
ttttfn—t.    DtDt.O.  A.VMcoa.ofllwiMtmn. 

A  BrMtCalmnH  «f  Um  I>MWU»  aM  Pbitaw 
rh*  of  Ika  »aaM  Labw  MonraMiL  Br  A.  J. 
taukmHIkir  Bd  &  Boteit  XDho.  Bu>nii(*»- 
«» r  8.  P,  Tnab  FuWiliInc  Cetnpanr.  Pp.  •>. 
Oaaia 

UM  n  pM  ^MMaclH  an  CbUilm  <  Hi  Jn- 
Itei  J.  CUalnhn.  M  ».  rnlxnltr  iM  UarrkniL 
^•. 

dnst  RBBitoil.  nfWfulH  af  lb*  ibml  IihUID' 
Oas,     Dy  IVfHwfTtM^.    t^ciLloti.    l-p,  IB 

TIk  TUrn/hU  nr  lh>  ■'wmUa  TVrtnd  «r  ttonh 
.lxc4pa.    PMi. 


r>lMBla)a(iial  BollMla.   Xn.  (T.    Tailmia  p«- 

Sbr  E.  D.  Cop«  PMM«li>lil> :  jL  K.  VfV. 
IMDWinl  AnDBC.    t>  *>. 

The  EtU»i*  fbr  Cntanon  In  (h«  llltlofT  W 
ibt  EiliHi  MimnuHa.  Mr  E.  b.Cnpe,  ar  PU^ 
dilpUlL    Salam;  ««lcm  Pi*>l    f>.  II. 

UkraUKUy.  Bifort  of  Iha  KaUuul  CooiBlitsa. 
lOt.    ILIL  ViRtsoMaij.   Tnjr.M.T.    Pp  SL 

T^a  ButUIol  PHks  C.  fl.  Diinu  ef  EduaUuo. 
WaaUscwD ;  Unnrasant  PMaUarOOna.    P^  & 

Drralnniwalara  Dasd(4lao-na«*r.  It  Jobs 
JtCmUUr.    Pp.T 

Ttic  gvuani  In  Inirm,  uit  1  Calia  jar  fSr  IBM, 
Bf  liiuUriia  Hlufkliv    Umt  LMr.  lu»-»,     Pp  SI. 

UUmilL    By  Allium  II '»n  Btlk.li.    Pp  «. 

OffiriilBiirlito-tff  DantMalalewa.  lamO*; 
A.  O,  Hunt.  It.  IV  n.    Pp  U. 

PIM  (liart  of  lb*  Hwcb  AUaBlk  te  JasaKT, 
■Ith  a  ftpplrmrni  1  tip  t)  cl*<><l  PmlUaa  and  !)•• 
laO  ef  noallsf  Wrwkt.  By  Ci>iuiuM«J.B.IIatV 
Ml.  n.  B.  Kj'dKKniAlc  OBn. 

InJurhioi  Oanlao  Inurta.    Br  Byna  D.  BiJ> 

•Md,M,n.  :(>w  YiKL.-Pbmiia  A  hobl  pp. 

lA.    a.wAta, 

Thr  /ifuio  nf  A  rtimMi  and  tbti  JOag  tt  BatBni. 
Bj  Pr'Oant  DanUI  Klrtmad,  BloMn&gUa,  Indl- 
•u.    rp4. 

Picpla  and  PlteH.  Bt  Banh  K.  Bdhcm. 
Ckitlud  EdBcattoDal  Bunu,  Clariiand,  Otda. 
Pp  «i, 

AsmVu  AsrMr  nf  MlmMmpUli.  Picmd 
tB(a  df  tb*  (iina  AboiuI  UtMtec  Aust,  UtO. 
Bn&la:  UaaaAKltla.    Pp.in.    tlM. 

PDDlf<biiti«»  (Mm  Iho  1%'riImI  Libanrla7  of 
Ibt  ruliviillr  of  Ulililfu.  Billlail  In  Albst  B. 
l-rrHi>l(  u.<l  VUCor  <'.  I'lntrbiin.  Vol.  1.  fMX  IL 
Ann  A'tur,  "It'll      Pp.  t<     VlnBU, 

Tnowttan*  of  Iho  «•«  Yntk  AcailMni- of  Scl- 
arw**  ^'f'npli'nli "  aiLiI  "Injli-i"  «f  Vbl.  i  atul 
ettbt  nnmbcnot  Vol.  11.     pp  lift 

MitrpWotfv,  Kfttbnatei  of  iDtoEllffOTm.  Vila} 
O.ouiliic)'.  Bj  rr%iA  R  BtML  BiBiu.  Mkh. 
Pp.  IS, 

I'bviKol  Kinnim  of  LtkT  Tab.-a.  »f  Pn-rMMt 
Jobn  I*  Conl'',     Pp  Bi. 

llyHorla  Bi JtniftUtailriaLloTd. A.M,1LD. 
PhUaddpbla,    tptl. 

DowDvuil  Dtaplaftaionl  »t  Vie  IViaaTima  Oo- 
loB.  II]r<'bari<*IIinn<]>>Tbaiuai,BlD.  Pliltvla)- 
pbia,    Pp.4. 

or  Wart  and  WnlUi :  A  Svmmuj  of  Fnnmn- 
•ea.  IlT  It  r  Ik.ittr.  n™  Vort-  .H«l>n  to 
raitkri  Edotalluii.     Pp.lt>.    Uonu. 

MoitU^  VraitollttD.  Uf  T,  S.  numtkajr,  if.  T>. 
PbUkltlphla.    Pp.  11. 

Tla  CDIpliun.  Br  J.  I.  JtiliiL.  Ktw  Tort* 
Pp.J.    (l.'^  ^ 

Knr  Totk  Pnl-RnilDat'  UoUeal  ft^bml,  Snr 
TorkCK]!.    maalsntrif  I»3-'jW.     Pp  14 

Tba  TamdaaOon  or  ite  Kann  ta  Uia  KlAsn, 
DrX.  L.II«lbMiit.]l.  n.    KnVortuif.    l-pX 

Aamuilt^artaf  ai>lljr<tra(r«phFr"(ilu  Xair 
I>ppamiuiiit  IfSli.  Wialil^tw:  ODrminaat 
PrtnUarOOM    Pp.  U. 

B<i>irt  of  Ih*  CoBiuiluluB  ID  aclacl  aail  toeala 
Part>  In  K>«  Tort  Oir.  »tw  Totli:  W.  B. 
Urowa,  W  l-irk  llaui.     I>p,  ttb,  wKb  llataa. 

fntrnl  TauIMn:  Tb<  r>ir<nl  NiMaRr  nflCa- 
fenn.    Kf  8aaiu*l  Danxll.     AiUiit.  ila.    Pp.  tb. 

niaoi  CnDiian  ijAor:  Anilpila  of  Uia  Vtaa 
rKaw  VorkX    MUuj :  Wc*a,  I'lrtoot  *  Co,    Pp. 

AatfMnmVal  Obanrilorj  «f  llmvd  roIltVK 
Tb1t1J.vl>blb  Anniul  Ertnrl.  By  Kf1«ir4  C 
PIrkMlBc.  ffunbri'litf^  Jobs  WOunli  Ban.  Pp 
li. 

Bnnu  af  MallaUiai  Tnaaanr  tVnatnntfd. 
Qoartaflv  Rapatt  l«  S*M*nib*r  ti,  ItM.  VTaift- 
IncMbiOorciaiDaUPiuaBi-Offioa.    I^ltt. 
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rinriM  to  PteUaM.  W!lt  TMitr  Oabra< 
7M«  M  OxdB- ImMMM.  BrTbadnKck- 
■tflMti-ILlUw*.  Looteo;  Wrad  Aoitfnri. 

bHMa-»UM  Mttcr.  Vtm  Twt-  Am  L. 
SMtwa'itWM. 

tDu>«itluVn*we*  aaA  6**«nc*af  thnO- 
(HM.  Rr  Winun  Vnl  Gvtafd.  tin  Tnk: 
WBmbT.  CwaiMk.    INM.    IVMt.    ImmiMhL 

LibJ  iHl  It*  EtnL     Bt  FnBM  A.  Wilktr. 

A  Owbiilai^  TdU  (teal  IbnM  Ub  Bd 
m^  i-ntttU.  *r  WMOD  AlkaM.  D.  t>. 
Htm  Tort  I   r«*W  *  W«b.     JHH.    I>,  lit. 

Tk*  MbmAr  •(  ft*Cwirtwli,    Bt  f. 
ElH«i1c»,kUnMtei.  h4  Rkdrlc  Ttknankr- 

iiSwiMiL  un.  rpm. 


rtr  aMktn  Ml  l)a««un;  A  HuMi  if  Ut- 
MntlBrWMnnHilatlWuMlMU.  B/ tin- 1. 
0.  ChA,  H.iX      Xn  Tm«:  FvoIu  *  Wdb. 


OMihKtai]  »ami  <(  Alilwiu:  Rifot  fcr 
Vfwi  li«1  wd  IRM  Pr  Knrnc  AIM  ftritt, 
PIt.D.    MuiCHMT.  AK:  W.  D.  Ik*<ia  A  C*. 

net.  tt-nxtuh  3i4H. 

SMSoi  BIniU  B«n  DMU  Bavd  sTEMMi 
tt  lum  •*  in*nl  r«ri«d  nOv  •>«»  1^  IM. 

Uw  H«M*  I  «««f>  K.  Koum.  un.  r^4U 

Tte  bbONB  •(  M«hI  Md  BnlB.  b  llMrr 
lUtovwL  LUDi  NBMt  alHM.  L«rf«tt: 
llMiiillhii  i  [Ti     IGM.    t>UI. 

Cbi^lTT.  Iinn»lr  m  Omek;  vU  Enol- 
lanM.     Ht  CMm  ld«B  Blaiv.    rr«m  Um 

aith  iM  R<nH>t  Sato*  BdiUMi   i-yM^Mb. 

Houy  C.  Lh-*  »«  *  Co    ISA    FB-mOMh. 
|U»:  ballw.  »<.». 

Ftn*  Kwwtritiaa  EtmR  ot  Um  f  Uct  Bonil  at 
n«M  liT  fto.  ftr  llw  Vmt  Mdix  (MoUr  L 
U*L   Dc*ll««H«:  6«actK.B»<ctt.   (SO.   Fp. 

TV  rWM  «r  DteMB  :  A  B«4  ofPkimaR** 

wiaifci    ^r  a  w.  i:i(t_niHo.  ili>»  r.  n.0. 

»«il  N"   :   ll'O?  !.-■  L«*i  ta*  A  Ck    tax. 
I^m.    CkA»4;  kMlur.•^:  iiud>.t6M 


POPULAR  HISCELUNY. 

5«b-*rrttl  Dt«a)  «f  EmIul— ProfcMor 
T.  E.  Husl  pnbfiil^  la  tbc  "AMtricm 
Joonul  c(  ScicODc."  «a  dabonlc  paper  «n 
iba-tkcajrgl  Bockt,"  ia  >likh  U  fuMa 
Ihst  reoratgnkgiMl  alirildi  iJtoid  crMeiMO 
that  ■  »nb«(riil  d*0B7  both  ot  •iBcatnl 
oraialliBe  aad  oalomoui  rock*  baa  lakni 
plaoe  uaanvaallj  aail  (ran  tM  moM  ancimt 
cpadit,  and  ibal  U  vu  t<'i;  MUoalTf  tn 
{oc-Cambriantioica.  It«rarUiariiu«tuibal 
ihr  inalarialt  nwdiins  [ram  f^^*  4rctj  an 
pftairrail  n  dfu.  In  Max  ttftou  bj  ortr- 
tjtn|  ainu ;  in  uthoia  by  iha  podiko  of 
ika  ilMBTad  maMrii]  alih  rcTtMiicc  to  de- 
tnidilif  aitMa ;  aftd  ibai  the  procvw  at  dc- 
«ar,  Utaq^  roattentMM  throDgti  laiM-  goo- 
loftcal  age*,  ba*,  andcff  oedlaaty  aoDdltloM, 


lM«n  bniRidfleaat  la 

dal  (wrioil.  m  aooamu  ol  thr  1 

Una  lltat  baa  lUpteA,  mod  all 

«ii   anxKiit  «(  cb«&|t»d    , 

illtlatu   ID  ih«  Ut«r  iliDa.    TIm 
dMaj,  he  bel>eT«a,  "  hai  (a 
tertala  for  ihe  nlara,  aaada,  Md 
Irani  Um   liagiBDlng  n( 
tb*  ptcacnl,  and  atao  far  tba 
raeka  of  Bamie   lime,  vbfab 
fanned  (raoi  ibi>  older  Md 
ibe  paitial  loa*  of  |iroMx 
bMM  tbaa  acjMfBMd  f  ma 
aaiail  ncka  ban  b(«M  lb 
akl  Isdinctlr,  ol  all    lb 
benaiaU  recke,  and  bars,  1 
prof onad  aMwIar  cbaaitra  in  tfac^ 
IlM  cf  tJM  ooean'*  mtirt*.     n«| 
•aJpbaiwad  ores  ia  tW 
ghwi  dao  10  oiMiwd 
dopotha  ot  rich  copper «rM  I 
logiaal  hMbou.*-     Plnan;. 
tnalalalM  that  "IbcrouBdoll 
unino  i«di  left  in  tlin 
MOfdniw  oM    i>m\j   llw  tw«l 
diifl,  but,  }edgbig  truia  acalogj,  1 
lar  ammtt  b  onogkniccBtiei  of  tart 
golojc  bade  (a  Eoioic  iini«;  *ai 
(oilj  iIm  fonaa  of  ibcM  ddadxil 
but  IhaoutltMiortnidad  l.„ 
lloa  ndii,  wen  dMannined   , 
Ibj  praoaaa  of  autkaErial  deeij 
rott.." 


<«  Cabb.*^— Tbo  Tloi  of  1 
tubjoctef  "  tatcbtng  tuli,"  \ 
"Hoathljr''  for  J*4iuai7,lia*lBf| 
}j  crtlidi«il  as  nnsonnd  and 
1^  bvtoi*  an  cxtrart ««  iba 
tKoa  Ilia  Loadon  **  I^nni,"  a  1 
lial  auihortaj   «f   tb<  h^h«4' 
penoD  In  ifnud  healUi,  whb  fair  fiv^ 
naim  cold.     But  *bn  Ibe  bc^lh  t 
Uttk,  and  tlbaitiw  an  taken  «tlb  1 
ndi  or  Uk)  Btrtoaa  ajatcn,  a  «Ua  I 
taken,  and,  aoaanDng  10  ilu 
Uw  indlTUaal,  aMiiniia  iha  fu 
or  pwweala,  or.  It  traj  lia,  j 
an  cauw*  of  'cold,'  pnbablj 
'  of  tli«  maat  cCMcnL    Jt  >uinl  j 
boar  at  aj^hl  bvn  a  kcq; 
KTOviog  fonlh  loring  liro 
ncnii^  renW*  oe 
or  a  TDOBK  lid;  ba-- . 
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cbOdraa  ai  ibis  f««tlT«  w*Mn  o<r«r- 
I  «Kk  ■  ■borlallowanni  «f  ilccp^  Bt« 
ROD  humicw  of  itie  vtcilcu  of  'Mid.' 
at;  l(  tiTorabte  to  cbUI-teklaB;  lery 
traoa*,  Kitt  tbaln,  iMibcr  btdo,  ctmU 
I  thit  leads  to  coiattIw.  h  i* 
,iflCT  all,  the  'cold'  tbat  u  lo  tandi 
fiojrcd  u  tftc  aiiUoedcat  coodiiioiiB 
~t)ut  glT«  tie  attack  a  chants  o(  doing  liann. 
Smdc  of  lbs  voTil 'toldi' happrn  tu  lbo«i3 
who  da  DM  \tm.te  tlwir  booN  or  rren  Ibcir 
bed,  and  tboM  whu  *zt  most  inTulnetable 
•n  oflen  tbuao  *bu  are  miHit  vipuMd  to 
dian£(fl  of  l«D|i«ntur«,  ud  wlio  bj  Jtood 
■lerp,  Mid  bathing,  and  regular  liililt^,  ])r«- 
MTVO  IIm  lone  ot  tbdr  usftoiii  ijntcra  and 
dtvidatkia.  Probablj  ninny  chilli  arc  con- 
Uacted  al  ci^ht  or  at  the  (ag'rnd  of  iho 
day,  "bni  tlnJ  people  gci  iho  cquillbriua 
ftt  Otrb  diculmloD  diiturbcd  by  clilicrOT«r- 
btMd  ritting-roomi  or  imdcrbtaicd  b«]- 
rooma  aad  bdi.  TbU  U  «p«cUIly  (be 
caM  Blib  «tdctly  people.  In  luch  toici  the 
labi^af  It  not  alwajradonv  InstsoUiicoudy, 
or  ta  ft  ringl«  nigbt.  Ii  often  take*  plao* 
faialdioiul}',  nl«ndlng  orcr  dajri  or  evm 
WMka.  Ittbiu  appcan  tbil  '  lokiog  cold ' 
b  BOt  by  any  mcun  a  aimplo  r«autt  of  a 
lower  l«ntpcraluro,  bcit  depends  largely  on 
pcTMoal  madiliooa  ami  babiti,  alTtcting  w- 
pccfally  tbc  nvrTouD  and  oiUKuUi  tairgj  of 
the  body." 

D(w  aal  when  Malaria  Ibrlvrx. — Tbc 
bttlllMttoera  of  New  lirlialn,  Oiuucciicut, 
btTo  tniJe  an  iniiro(tit«  report  eonocmtog 
ibo  ptOTalcnoe  or  mnlarial  duKOoca  in  tbat 
Vita,  aMd  IbtJr  ooaiKctioD  iritb  certain  Bup- 
pO(cd  twowl.  Tbo  caawi  of  malarial  and 
Mlnr  raiunalio  diKases  aro  not  idvnllcal, 
Iboa^  Ibcy  ars  aimllar,  and  tbu  (wo  claisn 
not  latrtiiuinlly  onur  In  a  gfT«a  locality  d 
the  MMe  time ;  and  ibe  bygleido  in«a»ur«a 
required  to  pntent  th(^  all  aiv  the  aamtt 
The  euentbl  mndilloni  tor  iba  doi^lopmast 
«f  nalaria  apptor  to  tm:  tl>4  praHnca  of 
the  malarial  garm  i  a  h)j[h  icmpvrslum  and 
di?  atmoiTbpm;  and  firorablc  conditinuii 
of  iIm  foil ;  and  tbo  atwono;  of  either  of 
llwrn  "HI  nMpond  or  jirrTtnt  the  action  o( 
tb«  pottOD.  Wo  bare  power  only  owr  the 
ibini  Molltloo.  "  A  grncroui  rain  tn  the 
Tkfadty  liai,  ire  tUnk,  Uinirlably  (uapcndocl 
AbA  yet  ■  prevloau  eondiion  <d 


mejatura  ii  toimtlal  lo  Ita  Buoifnitailcai. 
All  depoaita  of  regolablo  manor,  auch  a* 
muok,  (ink  dminagr,  bitap*  of  decaying  Tcg- 
ctable  malter.orfTMi  v«l,«pongy  luid,t)iN 
xiah  the  »»ential«  tor  1u  tupport ;  but  it  ta 
rRiuisiie  Ibat  Ibo  noil  ibill  liaro  bom  TOry 
wei,  oroovurediiilti  natcr  inim  portion*  of 
ihu  year."  A  gtoartnu  crop  of  gram,  and 
perhupa  of  other  TO]^bln  *ub«Unc«,  baa 
bcDn  kno«u  to  pn)*riit  malaria.  In  IB80 
nearly  all  the  tamllica  la  tbo  neighborhood 
of  Mune  luU  Khieh  wi-m  largely  a  dqwilt 
of  lutick  liad  malaria.  Tbo  lota  wcro 
l>low(<l,  drajigod,  and  towed  vllh  gnui^Mod, 
auil  tlin  appearance  of  tbc  crop  of  grau  and 
wrcda  itaa  alicnded  by  a  dliappcaranoe  of 
eiiilU  and  ferer.  Ttro  vt  three  olbor  In- 
Rlancca  are  rocnlioncd  in  (he  sime  town,  In 
which  foi«f.asd«gue  vu  baniabed  b^  giv- 
ing a  limllar  treatment  to  tracti  of  awampf 
and  mucky  aoii.  Anolher  coso  [■  ipedBnl 
kIjvi*  malaria  oat  prvrciiltd  by  tbo  drying 
np  of  Iho  Nweragp  ami  •inb-walcc  nblob 
nauatly  found  U'  oiitti-l  tbioiii^i  a  lyttcm  of 
dltcbca  cut  in  ciiick,  rii'paratlam  »cr« 
making  lo  iay  tile*  In  tlic  diicbea  and  fill 
Ibcm  up,  but,  bcfor«  IhU  wat  dtno,  a  heaTjr 
mln  Kothed  them  out,  ood  "cnoied  the  {iro- 
tnilltig  aicknoit  lo  abale  at  suddenly  oa  It 
bad  commenoed-"  from  Ibe  firvl,  malaria 
baa  DOl  prvrailvd  in  Iboae  part*  of  Ibe  city 
when  T«g«table  depoaiu  and  filth  hare  been 
abacnt,  and  the  bedlb  of  the  atresia  bi 
wbleb  Mwei*  ha*«  been  laid  baa  boan  r«- 
toarkably  good. 

Ou  Dap  b«  tsdgbl  to  read  t — I'ndcr 
the  illlo  ■'  Inttinct."  Sir  John  Lubliock  wtitoa 
an  totloiri  in  a  rcocnt  number  of  tbo  "  Sp«c- 
tour": 

"Sir:  Mr.  Darwb't  'Xot«a  oo  Incdnot.' 
recently  publlabed  by  my  ti'lond  Ur.  Bo- 
nanci,  hare  again  failed  atlenlion  to  Ihe 
IntetTStiog  subJL-ct  of  inntinct  in  aniiuatt. 
Mist  UBrtini-aii  once  r<;inarked  tiial,  oaoiid- 
oring  buv  louj;  wu  IiavL'  liivd  lu  cloM  klM- 
cialiun  ttilh  aniiiialJi,  it  \»  utKnltbing  bow 
little  ««  Unow  almut  tboin,  and  <«pecia1)y 
sbo>it  their  iiienlit  cimiUtion.  Tlibt  applies 
with  cspedLl  iiw>  to  our  domatic  ani- 
inalH,  auil  abovv  al),  ot  counc,  to  dogi.  I 
believe  Ibal  It  arisci  tcij  mucb  tnim  lbs 
fact  that  blihcrto  nc  baTc  tiled  to  leach 
animtl^  rather  tban  lo  Icam  from  i1mii^~ 
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tatoBfnjtmUm*  to  tbaB,nitlwr  ibu  in 
6tth»  *iiyl>m"'<'>«'  code  of  rigiiali,lif 
BftM  at  >hkfa  ibc;  nigfat  eomaiaiilcftlc 
iWn  U  <>■■  l>o  doubt,  tba  ftxiMC  ptMCM 
ll  inlMNstlng  %ad  iiun«cllT«^  bat  h  doca 
BOl  Ckrij  lu  Tcrj  iu.  DBdct  tkcM  dreusi- 
■lOAcai,  il  hu  DCmnod  tone  rtrthar  wjom 

<Mk  ll>«U»  M  dwt  IoUoW«d  bjr  df«I-IDUtM, 

tud  wpockll;  by  Dr.  Howe  wUh  Iahm 
P'Hr"".  Ki8l>t  not  pfo*e  twj  InMrKtiTe, 
It  kdApWd  lo  t3st  ouw  Dt  ^ogt,  Acioordiaglj 
I  prepared  Haw  pieeca  ol  itoal  tudboard, 
Mid  prJoKd  ««  eMh  la  k|$bto  kttcn  a 
>o(d,aodiaa 'food,'* baM," out,' etc  I 
dim  bt^ui  irainins  ■  bUfJc  poodlc.'Vui' 
by  nunc,  kindljr  giTcn  om  b;  mj  frkttd 
Mr.  Kkkftlh.  I  oommviioed  1^  ^ring  ibe 
(kg  bod  b  a  IMDtr.  var  >tac^  I  faOd  the 
eari  en  vhbdi  «•*  tb«  *«(4 '  food,'  pfaetaig 
alM  bjr  tb«  ald«  an  aap>j  mtn,  wiati 
bjaplalnoatd.  '  Vm  *  aeoa  leaned  to  d!*- 
tiagnlili  b«t«wu  ilie  two,  and  tb«  Deii  RJUB 
wMtouachUn  to briog  me  tht  oud ;  tLU 
br*  now  doc*,  and  baad*  It  t*  na  4|aUc  prd- 
tU]',  ud  1  tbca  giro  Um  a  boM;  or  a  Hnk 
food,  or  t*ko  bim  oui,  Mcor^ng  to  tbo  caid 
brouKUi.  He  dill  bringi  mniaUinH  a  plain 
card,  in  *liicli  com-  I  pgint  tai  hit  emr, 
■ml  ha  than  tak»  It  bark  uvl  chaa^  it. 
This.  iMwcTcr,  dwa  not  «ltaa  bafipon,  XfH- 
tcrdaj  moniiiig,  tor  inManc*,  b«  brnii|Jii 
am  the  cnrd  witli '  food '  on  U  bido  llniM  in 
BHi^cciMaii.  iclccdng  It  ttata  anoog  a<ber 
plftln  oardi,  though  I  changed  tW  rdatiie 
poviliOD  cTcr;  tlmo.  No  aac  wbo  mm  him 
1  doubt  Ihnt  be  luidcnluicli  the  xt  ot 
btfaiging  the  curd  with  tbe  irord  '  food '  eo 
it,  u  a  rcrjueit  [or  BomPlUiig  lo  Mt,  and 
Ihnt  he  iliMinj^ishes  betuwoi  It  and  a  plain 
carJ.  I  a1<o  boliecc  that  he  dhllll||,rilhl». 
fqr  Imttance,  iwineen  the  card  wiih  the  word 
'  fuod'  on  it  uid  thv  card  "ith  'ont*  on  It. 
Tliix.  then,  ieiim»  to  optn  up  a  mcUwd 
which  may  l^corrlnl  touch  fBtxIier,  for  it  I) 
ohitoitf  LiiKt  tho  card*  toa;  Im  aslt^licd, 
uid  ibo  do^  thua  fnaUed  lo  ean>Mnde«te 
rrr«tj  vitli  uH.  I  hare  as  jtt,  1  lciu>*,  made 
ont;  a  r«rr  amall  be^wiiiie,  asd  bopc  to 
carry  Uio  eiptrrimoil  much  fsrther,  bait  u; 
object  la  troulilluj  jvu  iriih  tbla  loiter  ii 
ti«orotd.  In  tbe  Bru  pko«k  I  in*!  thai 
mtme  «t  jroer  taadara  mij  b*  aU«  and  irill> 
lag  to  niFgBen  oitmnfaw  or  ImproraMabi 
of  the  Idea.    Eecondl;,  mf  (pare  tliM  la 


mall,  and  liabU  la  tnaa; 
and  aniiiMla  alao,  ne  kiko*,  HMtr  ,. 
fiau  OBo  aauih«T.  Ko>,  masi  d ' 
MBden  baT«  favorit*  doga,  asil  I ' 
pftMabofia  that  aona  of  lh»i  I 
poacd  u>  nud;  them  in  tlio  I 
Ibt  abanratloM,  ercn 
would  bo  Intaraatiag ;  bai  1 
that  aaua  poaitiTa  ranlu  ^ 
whldi  woaLI  ciMbla  tu  m  sbiiiail 
not  laii|^t  laio  tbe  mi^a  ol 
m  hata  7«t  a«quir«d." 

Sdb  la  Klttn  ud  !■  th« 

tea,  It  1*  wall  nBderMood,  to  M^ 
u  wdl  u  wtib  water,  bj  tho 
qiMMlOB  ib««  ariaca  nMwaUjr,  Be 
tho  riTcn    adwinbig  that  th«r  J 
•alt,  altfaeusk  thaj  appear  to  fa*  I 
(cr  fnnn  tbo  ooeaa  in  Uw  H—*  mi 
the  itrcneth  of  (Mr  i 
lieu  WilUama  OMwora  i)m  i 
log  that,  wbfn  aca-wBicr  U  i 
phaU  of  Umo  la  tlw  lint  aalt  to  bs^ 
«Ule  cUolldo  of  KHlnia,  i 
attit,  clilacldo  of  potaaanm,  aaf  i 
tddca,  are  dcpoitud  taur.    Dam, 
lb«  Ma-«ator  naehM  Uw  pMtodi 
Oon  wUh  anipbaic  of  Ihiw,  no  i 
dbaohadfai  U,  >>«  •U  addidimd  > 
wntbedtfMdlvi    Uotvortsr,  If  a  i 
MJt  of  Ibne  wore  brouf^ht  into  i 
Dmo  would  ooBbioc  with  ilw  i 
tblre  comUncd  altli  majmciia.  «r^ 
pMUk,  wbidi  wonid,  in  nlndlaiw) 
out  tbcmral  bw,  leavo  thoM  I 
btuo  witfa  Ifaai  one  vblcti  woaUJ 
inaolnbla  ooanpead.    Hu  tba  I 
lit;  of  Btno  in  awwutcr  li  l)u 
iolutaitr  of  autpbatc  of   liuv,  mI 
aBMbti  to  enljr  about  ooo  pani 
bunibtd  of  walQr. 

Iht  Carlbs  and  ttar  Cr«wkk— Sir. 
Tan  Koattiijk  lw«  poUlalifd  iathe"  Jn 
of  the  Ekalcli  GMigcaiMcal  8oclttr"H>i 
oouBt  of  Carib  (o«b*  aad  nEw  wUA  1 
been  found  in  Ilw  Uand  of  Anta,  «C  ] 
Gsiana.    Among  tfa«  KsKoi  an  | 
Sool  wotfcmantMpv  alaborMal/  < 
and  painted  In  a  nuittfet ' 
(m  lb*  Una!    Soum  of  tlia  nnmi 
(numenti  ar*  Bs"***  of  frait* 
boada,  which  laaoato  tfaai  tfaa  I« 
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daialit*  ifspMt  far  iImb«  taiiutl*. 
>  of  Iha  omaiitentii,  iliu  Iuu^Hm  «r  Uie 
it,  *dJ  ih4  tiiill  vUh  wlitub  Uie  telieb 
flnLtlied,  mBjniM  the  Atmmtvri  of 
pMUnu.  Some  of  Iho  t««mI«,  too, 
Iwre  figun*  vUA  vtn  tliou^t  W  be  in> 
•driptioM  or  hif*«f:ljplii«*,  atiil  «  reiii«rk> 
able  nMintilaiiee  wm  traced  brt»Mii  Uiaw 
dMrnoton  a«d  (hs  lelWr*  of  Ui"  (it«fV  lI- 
phibH.  Thb  tMiIii  onr  Dulcli  aiitiqtiaty  to 
MuMcr  tli«  queUinm  Hb^thrr  there  ■naj' 
not  fan  been  same  kind  uF  n  uuuueclion 
b«tirM:a  tli«M  Cttiiba  knd  tbo  uaieat 
Greek*.  Ch.  BSncfin  ia  quotnl  u  luiriiig 
fluggtal^d  the  poagiMiitj  o[  looking  for  [hv 
origin  of  the'nortlictn  Iribc4  cf  Calombli, 
tIirou};h  the  GuanctiCBof  thv  (^larflilaadi, 
to  the  rouJahi  of  the  Soodan.  CyriM  alK) 
tpnk*  of  hiTing  «ceD  luerogI;phic  flgum 
wpfwmKia;  Ihc  R'ln,  moon,  and  Tirious 
anisitlii,  raa;;hlr  ctit  on  ttiv  grnniu  rocks 
of  Oui«M  *1  uch  h<d);hi«  that  UiMsn  luil 
M  1>«  wmA  W  MMh  lh«ni. 


Tbe  SMu  JU:r  In  IfVirs.— .ttcrr  Richard 
hu  MdunoUicd  «  Urge  mau  of 
I  of  tbe  axisWoce  of  ■  tUoe  age  lit 
k  paiitl  whleh  hu  titbprto  bcnn  In- 
Totred  in  vmA  doubt.  Tbc  D;un,  on  tho 
Wliite  Xi}«,  •till  haiaoicr  ihcir  iron  niih  a 
Uook  at  granite ;  maonthid  «lon«  urc  allU 
UMd  tor  hjunmcr  lad  aodl  belwocn  the 
OMt  coatl  and  the  TanftanTlka  Lalt«;  tho 
floUnntoci  and  Biuhmen  dl|;  roou  itlth  por- 
focaled  MOttM;  ibe  Arabi  In  Ef^pl  carrr 
Ibdr  Nhom  dieep  Kith  lllnt ;  tlic  liniilinicn 
lip  tkdr  mtm*  itfth  bone,  and  tbe  (iaiitri, 
ta  Baglnol,  wjtli  cU;.  SioHci,  vhlth  am 
twaunbcDiieea  of  liie  ia.jt  of  aloo*  Inntru- 
BCMb,  ai«  told  amnns  Lho  Ilcrcra*,  ami 
■nwg  the  Ehuiiabn  o(  Uadaeucar.  Whrn 
Ibe  EiuopcaM  diacoTered  the  Cantrr  I>l- 
aaAt,  the;  foond  the  Ouancbes  in  the  roldnt 
d  ■  iteoe  a;n  This  m^nh  we  know  of  (ho 
pttMot  use  of  (tone.  Tbe  biflocical  ctI- 
dmew  ai«  wrce.  Diodonia  Sioutiu  %a.yt 
th*  Iib}«ii(  llm«  flonm  al  their  enemie*, 
•ad  Aplhwdih*  MTs  thai  the  Ethioipluui 
tMilOON  pnlalatOtMran^iri,  white  8tra. 
be  B^  tb*r  Upfwl  **>«»  «flb  Mlelopo- 
ban.  V(wf«U  and  fa>ipltni«nl«  of  »tone  hare 
btoptM  quil*  ooinmon  «monii  tbe  "  find*  " 
of  ElITPt-  aa<  In  an  Ibe  oounitWt  aad  the 
ilMirti  to  tbt  vtMom  border  of  Heracco. 


While  not  more  b  known  about  tbo  ttoae 
fridenoM  than  about  the  oihor  ftwtOKf  of 
tlie  intcnnediiite  couatrim,  flinta  aad  stone 
Ti>tf  olf,  of  both  crude  paheolittde  and  more 
hif^tdj-OniHhnl  tonn>  are  fonnil  at  numcr- 
ou«plar««  in  tbe  touthem  point  of  Africa, 
XTota  the  moalh  of  Ibe  Orange  CirerloDda- 
(pn,  Baj.  Th«  Implemnila  arv  rer^  dca- 
llar  in  form  ud  malarial  10  tbe  European 
findi,  and  pt«aml  the  tamo  piicite  in  tbe 
occurrence  of  i)ephifl«  amonji  tliom.  Ab 
vumlnii  that  aetdenoM  will  bo  found  al  Icui 
u  abniidauily  in  the  oonntrlea  which  baie 
not  jet  hccD  eunilnod  for  them,  Ibe  (oiv- 
cluilon  la  drawn  that  the  African*,  althouith 
thcf  havcbcsn  nidn|;Iron  aifarbtdi  InhU- 
torieal  linea  a^  cur  knowledge  extend*,  bad 
ntw  ■  Mtnio  age. 

ladlfttnttHH  of  Bate  DiTtttMf.— Pro- 

foMor  LfuD  Butuiy.  Id  bis  forlhcuming  work 
on  the  "  Danubian  Primnpaliliea."  iajra, 
vpeaking  of  the  nationality  of  the  Boumatii. 
ao>,  that  (hat  people  Mnfirau  a  rlew  wbidi 
lie  liM  livlJ  fur  imn,  and  whicli  t>  aUo  H. 
ttcnan's  t!ow,  that  tbe  matter  of  natiotutil; 
la  T«rj  l>rj;4l/  a  (|iiMlion  of  fcvUag.  Mui; 
difr#reiil  element*  may  Iiare  tcntributed  to 
Ibe  foiinaiioa  of  a  RoucoamaD  nationality, 
but  the  chief  one  Imi  been  the  fuic;  that 
(lie  people  of  Moldnvia  and  Wallacbia  wc(« 
deacend'Ml  froni  a  iniiliire  of  the  aodent 
Daciana  with  Tfnjaii'ii  •tc•Idic^^  and  were, 
Ihorefore,  the  Komani  of  tbe  EaM,  Hhoiio 
mMnn  It  wna  to  gnard  the  inl^rntla  of  the 
Latin  race  ti)  that  port  at  Bat«|H\  Retninid- 
ocncoa  of  Itomaa  antiquity  ara  i^IIll  current 
in  lh«  c<iiiiitr7,  ais  for  cinmplc,  in  a  papular 
dance,  the  Kalanr,  which  rcprcivnia  iha 
mpe  of  the  Sibinc  women.  CnnTOmglj,  the 
Tartan  of  tbe  Dobmdja  arc  mmpnwd  cf  a 
grtot  variety  of  tjpca,  fnwii  that  of  the  pnm 
Burapean  to  thai  of  the  moiil  jiFannunccd 
Mongolian,  but  tboial)  pawaUko  for  Tar- 
tars. Tbeoe  Ibjtii^  niSEcrt,  again  anil  again, 
the  thought  that  the  diaraotcrlatle  tralta 
wliich  are  hvtd  to  he  most  dedfire  in  de> 
terminingtheditTerenoei  bctwvpn  the  groups 
of  mankind  are  In  itoHly  rtrj  Deiible  and 
(bang^Me.  Phyrical  tokaaa  are  of  aerrico 
onty  for  ilm  «itabli«Iinient  of  two  or  lbre« 
gtajid  (iiviDTonii  among  mni,  and  the  (bIu« 
oreti  of  ibeM  iSviilona  ia  becoodng  non 
and  tuoTo  Mbjcct  t«  ctitidiBk    LingnlWlB 
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i»i  I  Hill  mill. «  «yc*  >it«ipi|MB  cbMlt- 
-K  .iint  Una  tnMHMiaad, 

w>  "^-'- —     t^cfik  Iwnt 

nvaupBlM  "  »a"«tfit  ibbr  twmImIht 
«&1  I'ri.  .-"i^iim.  anil  •*<■« of  dtevfiag 
1^  ->.  (^  ^optllg  MMfcw 

>i  .  -.-    Tbvgmptof  Ihe  h»- 

ui.  L*  •  Kbolii,  tbe  pwiwi  t<  hik- 

i>  "  ihc  ilUllenBI  phMCB  af 

it>  lieliiaMMCt  ottbetw 

iiiMKi.^.  lu  '■•■_ii  t^  ha**  dcTtkpfd 
Ouuiwalrah  rrafawOT  nalirj  nppon*  )L 
llMoj't  ilMMjr.  Mrf  bdtoiw  ihst  MUtai 

^nd  iIm^  lanl  rtlnWf.  MoortlaK  to  the 
•umiHitiUiv  w""!  "''A  *^  Bn,  ad 
nuoiUag  t«  teir  ►■Mfcntlo— ,  AMb*^ 
Iiir  Kusiik,  alw*  k  obugi  &«■  tte  no- 
lUMui  iWr  IMMMB  MnlwBi  Inn.  Tkc 
lunt  '-tw«"  •tenUM  lon^bCMed  tai 
•4toihv.  » WlM  1  «u  ia  iriji*ih.- 
b*  a^p^  "4ariig  ihs  w«r  bdveca  b^iad 
And  Kl>|  IWotlan,  it  «u  qnlM  litiowfth 
lu  (lkl^{ukh  •  ffindM  in  tke  BritiA  aer- 
tloii  wtu  h*  VM  Milpped,  ton  ■  oMitc 
\hjmiaiatL  Bm  TWuphr— toi  ««  •■»!« 
at  Uw  ■Ulluns  Umilirit;,  and  daiMd  die 
IMlMt  wul  .\b<ni*iaiu  logi-Uwr  ■«  Xihio- 
I'teiw." 

riM  CkMk  la  Ikt  Grvwtb  of  Fnin.- 

TlMAiiauuuu  >i(  FmchHnuoiiiiiti  haibMB 

'Inaii  !i-t  'uKiml  lean  lo  Ihr  (aci  lliU  ibu 

r^ytilaUMii  ul  tlieir  cocmlrj  is  ml  iMn««Ia|t 

1m1  'iiu«>  taibcr  ■  ttndcncj',  in  uaftj  paila 

u[  uh  cwiaU*.  M  ctinuaiah.    The  tendcoe; 

ii    -'ti  r'r  iBwurMtcd.  in  HTMkI  dtfort- 

iiuuu,  (a  a  i[rn(er  d«)rr««  (h»a  In  ettiei*, 

•iitl  liM  ba^  niainlniii«d  with  «onlU«nb1« 

iiilhiuiiU])  la  tboMilepaKmenu  »b«ra  li  U 

•iLMi  lufkoJ,    Tb«  ilepartmenu  In  •hUh 

••M  4*  taxM  nbierrablr  *>«  llio 

1  tianfwloc  and  tbe  grnip  in  Nor- 

Ut  Uw  txr  Kornian  dcpaiiairaU, 

'  \-.\  '-A  ih«  Lover  Svinn.  thowt  an 

iitf  incr^aM  thor«  U  miIcIj  dus 

<<■  a(  lti«  1ar|n>  lown*  of  llavra 

'*'ia  icDiJcncT  of  popalallon  to 

->jd  Uic  cillc,  al  lilt  ripciKC 

>'lrM>^  liai  iuiiik«l  la  FrnSM 

'  <    '':>,  and  Mmlribnica  iia 

ling  tbe  growih  of  (he 

.  for  mankind  arc  l«u 

':ui  in  Ike  couuirj.    A 


bilan,! 
Ifdlr 
«Mdc 
oftkai 

la 

faTil,lBl 


Mthtrnn,! 
hofdcru* 

foU««  tf 


dcnMy  popnku 
ban,  Ib  tefcA 

nail;  (Umiaisbcd 
TUi  aiiftnenlKtl 
b  ot  for«i|rB  ot^ 
MM,  1o  (lie  uj 

lalhraprtj 

l«  itiuficd  la  t( 
anil  nowlj  trot; 
Uon  nod  iu  apM 
tT.wniajbeJii 
inadt  in  Ualofj 
■ng  froia  a  rorji 
lul;  «anb.<mUi 
HWl  on  ihe  mou 
(ribm«d  to  the  I 
batd;  end  Eh 
r«naina  of  In 
ttudicil  hj 
and  ar« 

Parma  and  Re^ 
Ihc  ^EintenD  no 
that  of  the  One 
bw  lu  ni^wly  8 
dlrMtlonof  UoM 
p)oIo(irtCap«ai 
of  cansibnUa 
Ftltmuia. 


*nc>r<b  t»  poU-Pliooro*.  anil  wliioli  cm;  bo 

"WpMfcJ  vltli  the  Cro-Uagaon  anil  irtenioa 

'riralla,  b  la  die  goologlckl  collodion  of  ilil* 

d^.     KuiW'jBiu  liu  fouDdcd  aa  onthra- 

I  palogkil  aDiI  cUmologital  iuuwqiii  la  Flot- 

I  WW,  with  Uiloni  in  char^  o(  the  Etnucan 

I  and  ScbWptrrlU  of  ilio  archicological  do- 

•  pArtmcau.     Perugia,  loo,  Iiaa  Btruican  oo- 

ll^ultlci,  and  Uelliiciisoollectiilgprcliisloric 

MODE  impkmrnla  Ihctv.    rigoriiii  baa  nlab. 

lUked  a  prchiitoricil  aud  eiliuolaglcal  mu- 

WOID  at  Rome,  nbcrc  Hicliiul  St.  du  l^>u> 

llU   von   much  bonor   bj  liU  ivtonrolicfi. 

Kloolucd,  ulio  hn>  fouadoJ  aa  aiillin)[i[>- 

'  lostnl  oollcodoa  al  the  iralicnllj  o(  Na- 

'  piM,  baa  (uialncU  about  a  huiidinil  akullt^ 

I  IBlt   kki  (ouail  ibcm  to  be  roMn-ofipbalSo 

flncUn  «kulli,  roc;  Uka  tboM  itUl  tTplool 

b  tbcrcgiaa. 

T*B  Ea><  IMoa  TrtbM. — Sixnv  inter. 
CMing  iolormtlioa  n-ifwrliiiit  Eiuct  A(ri>'«ii 
tribM  bw  been  (ibtaiitcd  by  ilic  LoodoB  Geo- 
grapbicnl  Aid-'lT  from  thi-  nntp4  of  (ho  Ro*. 
T.Wakvnclil.nilaiilanarjal  RlbA,i]car  Uom. 
bku.  Kiiliondo  appeal*  to  be  ibo  man 
l&pMUBI  rouotrj  on  tho  cuiUm  tbora  of 
IW  Vktaria  .Vjania,  and  U  dcicrlbrd  aa  a 
gtMlf;rm«i-oIad  plain,  with  a  (cir  detached 
hUlj  and  cluupa  of  iitm,  but  nlto^lbcr 
wUhoiU  forcsta.  The  people  arc  tall  aad 
powtrf ulljr  buill.  of  a  deep  black,  and  alth 
thick  Up*  and  flat  uosn.  Tbv;  wear  (bclr 
Ur  abort,  or  drrn  it  elaboraicl;,  or  pharc 
It  all  off  bal  a  loft  on  the  proira,  or  shaTc 
WU  (be  btad.  or  a  few  ptlcbn*  onlj,  no- 
ccvdiog  to  tbair  UtUe.  Tbe  womea  utioo 
Ihl  nsoBcb  and  tbe  back,  but  the  men  da 
M  tatr  tarelr.  PreM  l»  aliaiMt  iinknotrn. 
Tb«  oomCD  ant  eontvDI  with  a  tiring  worn 
nuoid  tbo  vaint,  to  afairb  the;  attach  ■  tail- 
Ska  appcftd^  mada  of  bark.  Tliejr  ircar 
M  otnainaota,  hut  tmear  IlirmMrttes  «iih 
iliMtniatilii  (to  «U((i<)  tubitancM.  The 
■OB  nw  trea  bncrlott  on  ihdr  fare-anna, 
•nd  abor«  their  dbowiL  Ttiitir  upean  arc 
loof  ud  bare  abort  bladci,  ami  their  aliielda 
MN  OMde  of  bnlbU»AIda*.  Slither  »<tonla 
nor  kntns  are  In  lue.  Both  arm  work  in 
iW  AlMs.  Ultlet,  boana,  b^oanos,  and  lar^ 
tnft  of  ■WMt-potAtflca  a,tr  gro*n,  mid  l¥ro 
bmat*  arc  ^thcrcd  in  the  jrcar.  jL  thick 
fanUgt,  on  fcstiTo  ocniioni,  made  with 
■flk,  MOflltatM  llie  «t>pl«  food,  and  li  entcn 
irflh  tiM  hrnait.    Cattle,  aheep,  aad  goau 


■r«  railed.  ThehnUaredKuUrukdroainj, 
and  high  enough  fur  a  naa  to  atondnprigbt 
witbia  llum.  Anolliw  people,  Ibo  Wa>Cka- 
n,  ate  IlkairiM  tall  aad  anuMilar,  and  hara 
a  aluHor  rarlet;  of  tad**  aboni  their  hair, 
The;  paint  ihdr  bodloa  r«d,  vtth  claf  uued 
la  oil,  aad  their  arro*  and  tejia  with  white  | 
taiUio  their  ■lamachi  an<]  upper  ami)  aad 
hate  few  omatnenta.  Womca  wear  kllia  of 
bark'Cloih  and  nkimi,  and  turn  a  longer  gar- 
ment of  like  tnatvrial.  The;  live  in  dtcular 
huiH.  bulli  oTcr  pUa  lliree  feet  deep,  and 
cuTi>n<d  with  mniivl  net*.  Thvf  marrj 
(•111]'  wbeu  (iill-gTOwn,  and  paj  the  dowr; 
far  Uidr  «lv««  Is  oatlle  and  Kuaw.  The; 
gnu  a  T«rlei7  «t  ciopa,  and  puund  their 
com  or  m!I1i!(  in  a  wooden  mortar,  or  pi&d 
It  on  a  flat  nlonc,  beiiralli  which  a  cowhide 
I*  aprcad  out  to  rocclro  the  Sour.  Their  do- 
laeatla  animals  arc  callla,  goati,  thccp  of  a 
■uperlor  klad,  dogs,  and  (ow!i,  but  cata  ara 
not  known.  Tbelr  blockamiihi  manutactwv 
boea,  axes,  and  ipcati;  and  the;  ptoduco 
tookiag-pota  of  ola;  and  bukcU  of  iridfer- 
work.  [Tkara  oonliLiai  a  lai^  niunber  of 
P^uloua  rillagM. 


NOTES. 

N'un  Usodan.  in  the  nncliborbood  of 
the  junetinn  of  tbe  tinrt  and  MiHourl  Riv- 
er*, are  what  Bpneor  lo  be  two  large  eemO- 
leriea  o(  an  onclcut  race.  One  of  thea  ia 
oomposcd  of  what  are  dcacribed  as  trtiulMi 
flllcd  with  bonca  of  man  and  bfaal,  and  oo^ 
ercd  with  Mteral  feci  of  tnrth  ao  ai  la 
fortn  oonaiderable  mounds.  Witli  the  bonce 
are  auodated  broken  pollcry,  laaea  of  lUnl, 
and  agalci.  Tho  pottcrv  U  dcacrlbed  a« 
b«nB  of  a  daik  material,  handaoiDoij  dMO> 
ralod.  dollfaie  In  (Initb,  and  tctt  Ilgbt, 
polniiDK  lo  the  oiIntcDce  of  a  comider&lc 
degree  of  dTlUniion. 

Tnx  death  hai  been  annonnoed  of  Kr. 
Robert  B.  Tollea^  of  Botton,  the  dia^o- 
Ruiahed  maker  of  American  mieroacopo* 
aiid  t«li«eopea  of  great  pouen. 

Dr.  rinxa*!  ia  aaid  to  hare  made  (he  Im- 
portant di«(«>cty  [hat  Biei  are  active  agenta 
in  (lie  propagation  of  disease.  Thof  lako 
liie  ovn  of  iiaioniiioil  worma  into  tlielr 
muutb)  and  di«cli.irj;n  itiem  unctianjad  In 
eonronient  placm,  often  upon  aiib«ianeM  lo 
be  uaod  aa  buinan  food.  Dr.  (iraui  la  n 
deeply  Impraued  with  the  nagaitude  and 
arrtiHianesa  of  the  eonaoquonoca  Ihal  he 
liopet  rotnc  effectual  mean*  maj  aaon  be 
found  of  ifMtojinf  lliaa.— &a*nc«  Jltart^ 
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SrtaAi.  atuuln  b  gbM  V  the  BritU^ 
QonmMiM  offim«>  fat  CjrpcM,  lo  Um  do- 
■tmotoa  al  Uw  lonuu,  «itb  *  -Mm  to  iMr 
t«l|gmtoiUoiL  Tbe  pntnor  report*  th*i 
in  lasi  bo  «M  nioeeMrnl  in  w^v^  tb« 
IwMi  dank,  ud  ho  eonitdcn  tba  a»««hod  of 
MTMM  M  aBiNtusl  iha  Iw  propOM*  lo  rel; 
«■  nutiibg  tbi  lira  tomaU,  asd  DM  W 
plber  llMar  cggi.  TW  lectBttd  prutlM 
Ik  CUm,  Buulk,  and  Torictj  la  bwcd  oa  a 
dUTarval  ilcw. 

nuHuiin-QmuL  Axtctv  A.  Bfii- 
rsuTS,  atio  di«d  in  WaAliifWa  <«  (ho  ISiIi 
of  KoTCoiber,  in  Uw  MnBtrJouRh  jaar  of 
U*  ve<  pcvfoniied  nany  iispartaat  wvrneet 
la  Ilia  abapa  «l  aeientUe  aarra;**  and  wocV> 
otf  w(1iiniiliiu  Da  «•«  Soporintendeiit  of 
tba  Coail  SnrroT  from  lSt4  l«  1M9,  of  ibo 
TcfngtapUoauJHjdngrapbleSarTvjofibo 
madttippt  Delta  ff«ai  iMt  to  lUl.asd  of 
■wviiji  (or  nilranda  and  ncEraablca]  o^ 
idonilona  vest  od  ibe  UladMlprd  M  1901. 
Da  ma  aftln  vammfA  In  tho  eumloRllon 
of  (b«  MiMliiiptJ  taTOta  for  aboot  a  imr 
aflar  tba  var,  afUr  wfalA  ba  wai  placod  In 
ownmand  of  lb«  Corp*  of  Bopoewa  and  in 
«liai<e  of  IIm  Eoglacet  Bureau.  Tlie  report 
on  tho  "  Phyaloi  ud  BTdraiiUci  of  tbc  MU- 
dadpDl,"  prapartd  bj  b!ni  In  tonjuncllon 
with  Llratooant  □.  L  AblKXt,  hat  DMcb  td- 
oniUd  vnlua. 

U.  na  SuuBC.  ■  Frmi-li  OilcnUl  archn- 
olo^l,  (UKK»»ted  rom*  timt  %fp  thai  llio 
nndaDt  Buicrn  vioD».aiitt(n  iumI  diamunil- 
polniwl  loola  in  thdr  more  ilrlioale  work 
on  diwrilc  and  olhcr  hanl  aloDn.  He  ii 
corroUiraml  br  Mr.  Flloacr*  Petric,  an 
EnglUb  Egjpwliwltt,  wh»  lia>  fuutiil  in  liii 
miniilo  ciamiiuiClotu  of  uicH-iit  mitk  tinr* 
of  a  ebaraewr  that  eould  not  appsreutlj 
haTO  baan  onl  in  tLoM  sloaca  (dlMitea  and 
naiilKa)  with  aaj  mcialilu  tool,  but  niut 
EaTc  been  mule  irltli  n  £Cia-polDL 

M.  RonniT  DAKStn,  ol  B«ldwobct|;, 
Dobcmla,  liu  <uoco«dod  in  awuratoly  photo- 
grapbln^t  a  HMh  of  lldilnfa^  Hi*  pionira. 
of  nblch  Im  hM  l»£«n  soTvnil.  uliow  (ba 
light  of  llic  fluih  under  tbe  (umi  of  long- 
eoutbiuou)  Bpiirki.  tmrcraing  the  ntmoa- 
pherc  la  oat  of  tbina  tbo  poJnt  vhcie 
(ho  (park  inrct«  tho  earlh  ia  Tor^  ctearlj 
deds^.  ^Vlih  i1i(i  afiaHc,  tbo  luidicaps 
•1*0  U  wptl  |irudiio«d,  aod  a  nrniin*  it  Rirnn 
for  aatimatlu  (he  length  of  Ihe  tiiminout 
train,  wbiob,  b  ono  lutoncc  '\t  calt^ulalvd 
lo  ba  1,T00  mottea,  or  more  tbun  a  mile. 

An  iBtctnationBt  Soript^  of  ElKlricIana 
baa  bean  fonnfd  n(  Pnrtti,  undpr  thr  iionor- 
an  pntidrncT  of  M,  TihIici.  Ii  It  oiwn  f<yr 
adnuadon  to  tncmbcrililp  to  cTcrj  rrmch- 
inan  or  for«lgnpt  latcmted,  whelhfr  in  a 
general,  eelcntlRc,  iaUuatrial,  or  commercial 
w»j.  Id  tbo  proBrr**  of  tbeorclicnl  nr  ap- 

EliL-d  eloetriitly,    Tho  prieo  of  mcnilier*lilp 
Iwcntfrraoaa,  or  about  four  dollant,  a  ^enr, 


)f .  GtoMs  Itosfnn'c,  a  FtvwA 

dlitlagnbhed  pMti«ulaf1]r  for  hit 
tba  appUoUion   of  Ibc    adeooa  lo 
aaluB^died  ni  Antiotoc,  France, .% 
IWi,  aged  ej^lj-ftmr  ycua.    Da 
ebaoiieal  alnAs«  undar  Gaj-LuM 
kard,  and  haa  b««n  eonnected  Bilb 
aakii^  ia  nearly  ererj  branch  of 
baa  participated, niticTC  IBIS.   Bob 
aererat   imgmiTRUiniii    lo    (.be  art, 
tbem  tbe  iovItU   of  tbe   mani 
nbjr  glut  b  1 620,  after  it  bad 
two  oonturiea,  and   wu  auccoHfid  la 
ing  pMd  optical  f;Iu9.    Up  pobliibtd 
pairera  retaled  to  c^a^^-nukiog;  and  a 
work  on  tbo  aubJecL 

U.  \>\  Qi-atazTaon  recenilv  pni 
to  tbe  I'rtucb  Aeadcio;  of  IMnMc*  a 
pert  by  Jf .  B.  CnrtalUioo  on  a  dial 
that  wa«  Moilcod  during  tbe  moor 
Momlc-BatTec  In  Af«j-n>B.  It  coom' 
rcnical  pita  &\\%  (hraogh  the  Aqnii 
tioieelooa  to  Ibc  IcTd  ot  ibadhui 
deplbii  of  from  two  to  (our  mttrctL 
walla  of  tbe  plu  boro  erldtal  aariJ  «f  W 
pick,  a  tool  of  doer  horn,  of  wbkb  a  n» 
aldorablo  numlicr  of  rpprimena  w«r)  }Mat 
In  tha  bottonie  of  tbe  piw.  Tbeae  {•»■■ 
tba  Bret  that  bare  been  fonndiabBn 
and  are  tctjt  mucfa  like  tb*  one*  wkMbva 
been  dbcoeercd  at  SpfonsM^  ta  Bdfia, 
and  Cbburv,  Id  Bn|landL 

U.  Ire«  YiLLiacuc,  a  FWact  HMBk 
nerand  nM.tbotnn(lclBn,dM<mibrWrf 
Decetnbor,  aced  aoTaMjfloa  jeatf.  Bb** 
edneatad  (»  be  na  engtneee,  bal  \mt^ 
eounaolcd  with  tbo  obaeirMOij,  wh«e  b 
dittfaqpiiahed  bfanaclf  b;  hto  farrW^wlw 
of  ttw  periodleh;  of  eoneti,  hb  cakaMM 

of  tba  motlont  eif  tba  atartv  ud  U*  eiHw 
la  deiembtlnB  lalMndaa  and  knglndift 

Tm  cwDBinn  objectinn  anxo;  Vda» 
kind,  wn  Ihc  "  Pall  Uall  llii<lxri."taM^ 
their  aRo*  ba  known  l«  not  ihaied  If** 
ladlea  of  Japan,  wbo  ottuallr  dbflv  ■■ 
faou  aa  to  their  a^  In  tbe  amatamiXa 
(hdr  hair.  Gjrle  from  nine  toBmnM" 
thdr  hur  Intcrlacrd  wtib  red  am  dNO^ 
inga  half.drr1o  rosnd  tbe  bnd,tbe'H» 
bnil  bring  left  tree  wflfa  atiriMtachlH' 
From  flfcaen  to  ibMj  ib«  hair  b  AoNi 
vtr;  hlKb  on  the  forehead,  and  pu  ^* 
the  bn(4c  In  (be (tiaiie of  a  f niw tono^, 
wlih  intpFlodag*  of  allTar  ootd  lad  a  dn*' 
niiloD  o(  cnlored  bolbr  Bannd  lUrti.  > 
wcnnan  tKitita  her  bair  round  a  Mlf^ 
ntaeod  buriauntall;  al  tbe  back  of  Ibt  b«M 
Widow*  alio  dodsnale  ibmallre*.  •*• 
whether  or  Mt  the;  drain  M  vattj  apl^ 

Tin  ffiibjtct  fiitd  for  tbe  Boewd  nidiL 
to  Im  aoarded  new  je«t  be  tb*  E«^ 
Slatl»Uoil  SoeietT,  U  -TTitPre^rTtltoirt 
Hfttlih,  •«  It  la  affRiM  b7  rttnnal  HaMK 
toeh  aa  QeanHptni,  TemponMei  eW." 


AFOCSTU9  WILtUM  HOrMAKH. 


THE 


POPULAR    SCIENCE 
MONTHLY. 


AFBIL.  1884. 


THE  COMING  SLAVERY. 

Br  HEBBEBT  SrENCKR. 

TFTE  kinahlp  of  pity  to  love  U  shown  among  other  vr&ys  in  tliU,  tJtat 
it  idealizes  its  object.  Svmpathj-  with  one  in  suffering  Buppressee, 
for  the  time  being,  rumembrani-u  of  hiii  tranflgrvsHi ons.  Ilia  feeling 
which  TenlH  itM-lf  in  "  puor  fvllow ! "  on  sci'^ing  one  in  agony,  exclutlea 
the  thonght  of  "bad  fellmr,"  n-liich  might  at  anotlii-r  timir  nnHe. 
Katonlly,  tlicn,  if  the  wretched  aii>  unknown  or  but  vngudy  known, 
all  Ibe  demerita  they  may  have  are  ignored  ;  and  thus  it  lia|>[>onB  that 
when,  aa  jnst  now,  tbo  miBerioH  of  the  poor  are  depicted,  they  are 
thouglit  of  M  the  tnidcrics  of  ttio  dcson-ing  poor,  iiiatead  of  being 
thought  of,  u*  in  large  measure  tlioy  vliould  be,  aa  the  ini«crieB  of  the 
undetvrring  poor,  lliose  whoae  hardHhip*  are  set  fortli  in  pamphlets 
and  proclaimed  in  Eemioos  and  apeeohcH  which  eeho  throughout  so- 
ciety are  assumed  to  be  all  worthy  bou1§,  grievously  wroni>e<l,  and 
none  of  them  are  thought  of  as  bearing  the  penalties  of  their  own 
misdeed  R. 

Oo  hailing  a  cab  in  a  London  street,  it  is  surprising  how  goncrally 
tho  door  is  ofllciously  opened  by  one  who  expects  to  get  sontetliing  for 
his  trouble.  The  surprise  lessens  after  counting  the  many  loungers 
about  taTero-doors,  or  after  observing  the  quickness  with  which  a 
«tre«t-performance,  or  procoraion,  draws  from  neighboring  slums  and 
•tabh^yarda  a  group  of  iilh-m.  Seeing  how  nntm-rous  they  arc  in  every 
■mall  area,  it  bocomeit  manifest  that  tens  of  thousands  of  such  swarm 
through  London,  "They  hare  no  work," 
»«i.  TOT, — to 


you  say.     Say  rather  that 
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they  ciUiiT  rcfiMC  work  or  qoicUy  torn  Utemsrires  out  of  U. 
art)  nimjily  good-for-nothing*,  wbo  in  one  way  or  other  live  « 
good-for-somethings— vagranls  and  wts,  criminal*  and  those 
way  to  crime,  youths  who  are  burden*  on  h&rd-workcd  p: 
who  appropriate  the  wages  of  their  wires,  follows  wh«>  share  the' 
of  pr«rt)tute4  ;  and  then,  lets  lisihle  and  less  nnmerouK,  there  i 
responding  cluw  of  women. 

la  il  natural  that  liappinc^a  «hoald  b«  the  lot  of  snch  ?  or  is 
ral  that  they  Hhould  bring  unhappinna  on  themselves  and 
oected  with  them  ?  ]b  it  not  manifert  that  there  uiiut  exist 
midst  an  immense  amount  of  misery  which  i*  a  normal  resalt 
conduct  and  ongfal  not  to  be  dissociated  from  it  ?  There  is  a  di 
nlwnyH  more  or  l«cs  pruTalent  and  just  now  v ooiferonsly  cxi 
that  all  social  RuffGring  ia  removable,  and  that  it  ia  the  duty  of 
body  or  other  to  remove  it.  Both  tJiesc  beliefs  are  false.  To 
p«)n  from  ill-doing  is  to  fight  against  the  constitution  of  tbii 
will  bo  followed  by  far  more  pain.  Saving  men  from  tb« 
penalties  of  ivckU-HN  living  eventually  neceMitaU-*  the  inllici 
artificinl  piiiultieH  in  solitary  cells, on  trcad-wheeht,  and  by  the 
tuppote  a  dictum  on  which  the  current  creed  and  the  creed  of 
are  at  one  may  he  conudered  to  have  t»  h!gh  an  aoihuHfv  aa 
found.  Well,  the  command  "if  any  wouhl  n>^>t  work  neither 
be  eat "  is  simply  a  Christian  enanciation  of  that  gniversal  law  of  Ki 
ture  under  which  life  baa  reached  its  preeent  height — the  law  that 
creature  not  energetic  enough  to  maintain  itself  muMt  die ;  thp 
difTf  renco  being  that  the  lav  which  in  tlm  one  cue  is  to  be  arlifieialt 
rnforned  is,  in  the  other  cas^  a  natural  nec«srity.  And  yet  this  pai 
licular  tenet  of  their  religion  which  science  ho  manifestly  jnstiflw 
the  one  which  ChrisliaDS  seem  least  inclined  to  accept.  The  eittra 
assnmptton  is  that  there  should  be  no  suffering,  and  tliat  eocioty  ii 
blame  for  that  which  exists. 

"  But  surely  we  arc  not  wilhont  responabilities,  even  when  the 
fcring  is  that  of  the  unworthy?" 

If  the  meaDing  of  the  word  "  we"  be  »o  axpaoded  as  to  incbil 
with  ourectvos  our  ancestors,  and  especially  our  anccKtral  legtalaton^ 
agree.  I  admit  that  those  who  made,  and  modified,  and  adminiiltrti 
the  old  ]>onr-law,  were  roKponsible  for  produdng  on  appalling  anunn 
of  domornlizalion,  which  it  will  take  mora  than  one  generation  la 
move.  I  admit,  too,  the  partial  re^ponsiltlllty  of  recent  and 
law-makerx  for  regulations  which  have  brongfat  into  being  a 
body  of  tramps,  who  ramble  from  nnion  to  nnion  ;  and  also  tbelr 
eponsihitity  for  maintaining  a  coniilant  iiupply  of  felons  by 
iMck  convicts  into  sccicty  under  ini<'h  eouditiomi  that  ihey  are 
comiielled  again  to  commit  crimes.  Moreoror,  I  admit  that  ibv  pUi 
onthropic  are  not  without  their  nh-ire  of  rrJip-msibility ;  sin 
aaxinuily  aiding  the  offspring  of  the  nnworthy,  they  do  nu 
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I  offspring  of  Uie  worthy  eavc  burdening  their  parents  by  initrcatied 

tatco.     Nay.  I  even  admit  that  these  ewanns  of  good-for-noth- 

bga,  fostered  uid  mnltipliod  by  public  aind  private  agencies,  have,  by 

iidry  tnincbicToiu  meddling*,  hcva  made  to  suffer  more  than  tbey 

otbumrioc  Iiar«  Hdflvrcd.    Are  tbv»c  tlic  ri>pon«ibtlitiv:t  meant? 

suspect  Dot, 

But  DOW,  leaving  the  qneation  of  responAibilitics,  however  con- 
dved,  8Dd  coDBidering  only  the  evil  itMtf,  n-hat  shall  wo  say  of  its 
uoDt  ?    Let  mo  begin  with  a  fact. 

A  lato  undo  of  minp,  tho  Rvw  Tbomss  Spencer,  for  some  twenty 
van  incumbvDt  of  Uinton  Charterbouae,  near  Bath,  no  sooner  entered 
on  his  parish  duties  than  be  proved  himself  anxious  for  tbe  welfare  of 
the  poor,  by  estaUiahing  a  school,  a  librnTy,  a  clothing  club,  and  land- 
allotments,  besides  btuldiog  some  nio<lo]  cottages.  Moreover,  Dp  to 
\fjSS  he  was  a  iMniper's  friend — always  for  t]>c  fnuper  against  the  over- 
g«er.  Tlierc  presently  came,  however,  the  debates  on  tbe  poor-law, 
which  impressed  him  with  the  evils  of  tbe  system  then  in  force. 
TboQgh  an  ardent  pbiL-tnthropist,  he  was  not  a  timid  Kcntinu-nt^ilist. 
The  lesnlt  was  that,  immediately  the  new  poor-law  was  pflll.■^^■^l,he  pro- 
ceeded to  carry  out  its  provtsious  in  bis  pariKh.  Almost  universal  op- 
position was  encountered  by  him  ;  not  the  poor  only  being  his  oppo- 
nents, but  even  tbe  farmers  on  whom  came  the  burden  of  heavy  poor- 
ntes.  For,  strange  to  say,  their  interests  had  become  apparontly 
^^dentiSed  with  m.'untenanoe  of  tliis  system  which  taxed  tbem  so  large- 
^^n.  The  explanation  i^  that  there  ha<l  grown  np  the  practice  of  pay- 
^Hng  out  uf  the  ratc«  a  |>.irt  of  Uk:  wagM  of  each  farm-servant — "  malco- 
^nragca,"  as  the  sum  was  called.  And  though  the  farmers  contributod 
most  of  tbe  fund  out  of  wbiob  "  make-wages  "  were  paid,  yet,  since  all 
other  rate-payers  contributed,  the  fanners  seemed  to  gain  by  the  ar- 
rangement. My  uncle,  however,  not  easily  deterred,  faced  all  this 
opposition  and  enforced  the  law.  The  result  was  that  in  two  years 
the  rates  were  reduced  from  £700  a  year  t«  £'VSQ  a  year,  while  (he 
condition  of  the  pariah  was  greatly  improved.  "  Those  who  had  hith- 
erto loitered  at  the  comers  of  the  streets,  or  at  the  doow  of  tin-  beer- 
lOps,  had  something  else  to  do,  and  one  after  another  tbcy  obtained 
ployment  '* ;  so  tliat,  out  of  a  population  of  eight  hundred,  only  flf- 
bad  to  bo  sent  as  incapable  paupers  to  the  Bath  Union  Woric- 
lOnse,  in  place  of  the  <ine  hiimlrcd  who  rceeivcd  ont-door  relief  a  short 
e  before.  If  it  hv  said  itiat  tlie  £30  telescope  which,  a  few  years 
l«r,  his  parishioners  presented  to  my  uncle,  marked  only  the  grati- 
le  of  the  rate-payers,  then  my  reply  is  the  fact  that,  when,  some 
later  still,  having  killed  himself  by  overwork,  in  pursuit  of  popu- 
Ifarc,  he  waa  takeit  to  llinton  to  be  buried,  the  procession  which 
iQowed  him  to  the  grave  included  Dot  the  well-to-do  only  bat  the 
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Several  motivea  have  prompted  tills  brief  narratiT^.     One  b  I 
wish  to  prove  th»t  sympathy  with  tJio  |«('ple  nnd  ^elf-saurifica^^ 
forta  un  tlietr  Iwhiilf  ^o  not  tutwssarily  imply  approviU  of 
aids.     AnolltiT  is  tfae  dcnirv  to  mIiuw  that  bonefit  may  result,  not 
mulliplicatioii  of  arltficia)  appUaucm  to  mitigate  di>itrai»,  but, 
trariwbe,  from  diminution  of  tlivna.    And  a  farther  purpoM  I 
in  view  is  that  of  preparing  the  way  for  an  analogy. 

Under  another  form  and  in  a  different  aphire,  w(>  are  now  yi 
extending  a  iiyiit(?m  which  is  identical  ia  nature  with  the  ayslcail 
"  tnakv-wage*  "  nnder  the  old '  poot^lar.    Little  as  |H>IiticiaiM 
niu  the  fact,  it  in  ueverthden  dentonsl  ruble  tlint  these  Tarrooa  i 
applianees  for  working-class  comfort,  vbtt^li  tbt-y  are  supplying] 
cost  of  ratc-psyors,  are  intrinsically  of  the  same  nature  as  tbc 
in  past  times,  truated  tho  farmer's  man  as  haIf*Uborer  and  half-) 
In  either  caw  the  worlier  roneirt*,  to  n-tum  for  n-hat  he  does,  | 
wherewith  to  buy  oerlain  of  tiie  tilings  fav  wants  ;  while,  tu 
the  real  of  them  for  hiro,  money  is  furntuhud  out  of  a  common 
raised  by  taxes.     What  matters  it  whether  the  things  snppliod 
rate-pBvers  for  nothing,  instead  of  by  the  employer  in  paymnil,  i 
of  thiH  kind  or  Unit  kind  f  the  principle  is  the  same.     For  iranu  i 
ocived  let  us  subatiluto  the  commodities  and  benefiu  pnrc-bawd  ; 
then  see  how  tbe  matter  stands.     In  old  poor-law  times,  the 
gave  for  wori  done  the  eqnivaleot,  say  of  houu-rcnt,  broad,  do 
nnd  fire ;  wbilo  tho  rate-payers  practically  mpplied  the  man  and 
family  witli  theu-  shoes,  tea,  sugar,  candles,  a  little  hacon,  vtc., 
division  is,  of  course,  arbitrary  ;  but  an<]tiestionably  tbe  fa 
the  nte-pnyers  furnished  th«-e  things  Wtween  tbem.     At  tbe  ' 
time  the  artisan  receives  from  hi.'f  employ  or  la  wages  Ute  ei]c 
of  the  consamahle  commodities  be  wants ;  while  from  tho  pat 
Domes  ntisfoction  for  others  of  liia  needs  and  desireti.     At  the  ewit  i 
rate-payers  be  luis  in  »ome  esses,  and  will  presently  have  in  more,! 
bonse  at  lew  than  ilA  commercial  Tabic ;  for  of  €onrse  when,  n 
Liverpool,  a  municipality  spends  nearly  ir^tiO,(KlO  in  pulling  down  > 
recon^tmctin^  low-clasa  dwellings,  and  is  about  to  cpend 
again,  the  implication  is  that  in  some  way  the  rate-payerv  i 
poor  with  nion?  accommodation  than  the  rents  tbey  pay  would 
vise  have  brought.    Tlic  artinn  farther  receives  from  them,  in  set 
tag  for  his  children,  much  more  than  bo  pays  for ;  and  tliero  Is  ct 
probability  that  he  will  pmwnlly  receive  it  from  tbom  gratis. 
rate-payers  also  utinfy  what  desire  he  may  have   for  bmihs 
newspapers,  and  eomfortablc  places  to  read  tbom  in.     In  soma 
too,  as  in  Manchester,  gymnasia  for  hi*  children  of  botji  wtm^ 
well  M   recreation  -  (TTonnds,  are   provided.      That   is  t  !ip 

tains,  from  a  fund  raiM><I  by  local  taxes,  certain  beneQi  .  tt 

which  the  sum  received  for  bis  labor  cnablos  him  to  porchaae. 
sole  difTcrence,  then,  betn-een   this  aystem   and   tho  old   syflem 
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malcG-vragoH  "  is  bctwwn  the  Itinda  of  satisfaciions  obtained ;  wxl 
lis  diScr«a«e  Joes  uol  in  the  X^ast  affect  th«  nator^  of  the  arrange- 
ent. 
Uoreover,  the  two  are  pervaded  by  EuWtantially  tlio  sanui  illiudon. 
th«  one  ca««,  aa  in  the  otUor,  wliat  loolu  likv  a  gnitis  b«ne6t  it  not 
.  gratis  benoSt.  The  anonnt  wliich,  under  the  old  poor-lav,  the  half- 
uiHtrixiMl  laboriT  nicvivvd  from  the  parish  to  eke  out  hia  weekly  in- 
iQio  was  not  rvally,  as  it  appeared,  a  boaus,  for  it  wa£  accompanied 
a  Bobstantially  equivalent  dccroMo  of  bis  wagCM,  n«  u-a»  qtiickty 
ed  when  the  Byetem  mu  abolished  and  thfi  wagcA  xo*c.  Juitt  m 
it  with  thc»«  Hcvming  boofui  received  by  working-people  in  lown«, 
do  not  rcfvr  only  to  tho  fact  that  tbey  unawarea  pay  in  part  through 
le  raised  renia  of  their  dHellinga  (when  tbey  are  not  actual  rate- 
.f  era) ;  but  I  refer  to  the  fact  that  the  wages  n^ceived  by  them  arct, 
iku  the  wages  of  tbo  farm-laboror,  dimininliGd  by  th<--«e  publiu  buntvna 
falling  on  cinployvni.  Read  Ihc  account*  <-omtng  of  late  from  Lan* 
oauhirv  eonccmiiig  the  cotton -utrike,  containing  proofs,  given  by  arti- 
sans themselreii,  that  the  margin  of  profit  is  so  narrow  that  (be  less 
skillfol  manofactorers,  as  well  as  those  with  deficient  capital,  fail,  and 
that  the  companies  of  co-operatore,  who  compete  with  tbem  can  rarely 
bold  their  own  ;  and  then  consider  what  is  tbc  implication  reEpecting 
wages.  Among  ihe  costs  of  production  have-  to  bu  reckoned  taxes, 
general  and  locaL  If,  as  in  onr  large  towns,  the  local  ratcx  now  amount 
to  one  third  of  the  rental  or  more — if  the  employer  has  to  pay  this, 
.ot  on  hij  private  dwelling  only,  but  on  bis  busineaa-premiscs,  facto* 
JOB,  waixihonees,  or  the  like,  it  rosuits  that  the  interest  on  hia  capital 
muitt  bv  dindnislivd  by  that  amount,  or  the  amount  must  bs  taken 
from  the  w^^cs-fnnd,  or  partly  one  and  partly  the  other.  And  if 
eompetitioD  among  capitalists  in  Ihe  same  buaineas  and  in  other  busi- 
nesses haa  the  effect  of  bo  keeping  down  interests  that,  while  some 
gain,  others  lose,  and  not  a  few  arc  mined — if  capital,  not  getting 
adequate  inten^Kt,  flows  clM«whrre  and  leaves  labor  nnemployed — then 
it  i»  manifest  that  the  oboi<Mi  for  tbc  artisan  under  sneh  conditions  lies 
between  diminished  amount  of  work  or  diminished  rate  of  payment 
for  it.  Moreover,  for  kindred  reasona  these  local  burdt^ns  raliw  the 
costs  of  the  things  he  consumes.  The  charges  made  by  diHtributors, 
too,  arc,  on  tho  average,  determined  by  the  current  rates  of  interest 
on  capital  u»«d  indi«tributing  busineeseB  ;  and  the  extra  oosts  of  carry- 
ing on  suf^  buaincsscs  have  to  be  paid  for  by  extra  piices.  So  that 
aa  in  the  paat  the  rural  worker  lost  in  one  way  what  be  gained  in  an- 
other, so  in  the  present  does  the  urban  worker  ;  there  Wing,  too,  in 
both  cases,  the  loss  entailed  on  him  by  the  cost  of  administration  and 
the  waste  aocMnpanying  it. 

"  But  what  has  all  this  to  do  with  '  tho  coming  slavery '  f  "  will  per- 
hspH  bt!  ankcd.    Nothing  directly,  but  a  good  deal  indirectly,  aa  wc 
see  after  yet  another  preliminary  section. 
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It  is  said  that,  when  railwaya  were  finl  opened  in  Spain, 
HtaDding  on  th«  tra<^  w«re  not  onfreqnentljr  ran  orcr,  and  ihn 
blante  Ml  on  tUu  cugino-ilriTcra  for  not  eiopping,  rani  experit 
having  ylvlded  no  conoi>ption  of  (he  momentum  uf  a  large 
ing  at  a  high  velociiT. 

lliG  incident  is  recalled  to  mo  on  conU^plattng  tho  {de»  of 
so^»lIcd  "practical"  politician,  into  whoM.-  mind  there  cnt«i 
tbonght  of  such  a  thing  a«  political  momeulum,  i«till  less  of  a  poli 
monicntunt  whioh,  initti-ad  of  diminishing  or  reumining  conaiaat 
flreases.  The  tbeorj^  on  which  he  dailjr  proceeds  ia  that  the  eh 
oanaed  by  hb  measure  will  slop  where  he  intends  it  to  stop.  Il* 
templates  intently  tiic  things  hLi  »ct  vill  achieve,  but  thiaks  littl 
the  remoter  issues  of  the  movetnent  his  act  MCt«  ap,  and  atill  Im 
collatcjal  tuucE.  When,  in  war-time,  "food  for  powder"  was 
provided  by  cncourn^ng  popnlatioo — vrheo  Mr.  Pitt  said,  "Let 
make  relief  in  cfs^a*  whcro  there  arc  a  number  of  ehildr^-n  a  mattei 
right  and  honor,  instead  of  a  ground  for  opprobrinm  and  eoulrmpl " 
it  was  not  expected  that  the  poor-rates  irottid  be  qnadmpled  In  1 
years,  that  women  with  many  bastards  would  bo  pn-rerred  as 
modeft  women  becan«eof  their  incimes  fromtbe  parish,  and  that 
of  raio-paycre  would  be  pulled  down  into  the  rankm  of  paap«n 
I.>cguiIatoni  who  in  1S33  Tote<l  iT^O.OOO  a  year  to  aid  in  building  tcl 
houxes  never  supposed  that  the  Htcp  they  tlten  took  would  IiaU 
forced  contiibations,  local  and  geucntl,  now  amounting  to  XQ,O0(l,0l 
they  did  not  intend  to  establish  the  principle  that  A  shoold  be : 
responsible  for  educating  B's  offspring  ;  they  did  not  dream  of  a 
pulfiou  which  §hould  deprive  poor  widows  of  the  heJp  of  ibetr  A 
children  ;  and  still  less  did  they  dream  that  their  suoce-isont,  by 
ing  impoverished  parent*  to  apply  to  boards  of  guardians  to  pay 
fees  which  scliool -boards  would  not  remit,  wonld  initiate  a  Inhit 
applying  to  board*  of  guardians  and  so  canae  panperiaation.t  Hottl 
did  tlxmo  who  in  IBS'!  passed  an  act  regulating  the  lalwr  of 
and  children  in  certain  factories  imagine  that  the  ayiilfm  Ibry  wi 
lieginning  would  end  in  the  restriction  and  inspection  of  labor  in 
kinds  of  producing  establisbnumta  where  more  than  fifty  peopk  i 
employed  ;  nor  did  they  concave  that  tlie  inspection  provided  mn 
grow  to  the  extent  of  rcqtiiring  that,  before  a  "  young  penMn  " 
ployed  in  a  factory,  authority  ronst  be  given  by  a  certifying 
who.  by  penKKial  examination  (to  which  no  limit  is  pU«W),  hai 
ficd  himMf  that  tlicre  is  no  incapacitating  diseoao  ar  liodily  infimi: 
bis  vertlict  determining  whether  the  "  young  person  "  sliall  eam 
or  not-t  Even  leati,  as  I  say,  does  the  politician  who  plitmea  ~ 
on  the  practicalneas  of  his  aims  concnrc  the  iudireet  mralt* 

•  BaaMrd^  '  Fwfii^mMT  mtUty,'  mil.  p>  rtO. 
{  -Ftnatibil;  R/Tiv-."  iw^.  \^^  P  17- 

1  'FMMlMM>t  Wortihopi  Act," 
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ilow  ifae  direct  rcaulln  of  liU  moMtureo.    lliai),  to  tuico  a  cmw  ooa- 
ij«cted  with  one  named  abore,  it  was  not  intended  through  the  8yst«ni 
if  "  payment  by  results  "  to  do  anything  more  than  give  teachers  an 
icient  stimuloB  ;  it  was  not  Huppo»od  tlint  in  numorouM  casM  their 
th  would  givo  way  under  iho  elimulu*  ;  it  iraa  not  expected  that 
ly  would  h«  l^d  to  adopt  a  cramming  system  and  to  put  uodne  pruM- 
on  dull  and  we&k  ohildren,  often  to  their  great  injury  ;  it  was  not 
foreseen  that  iu  many  cases  a  bodily  enfeeblement  woold  be  caused 
hich  no  amount  of  grammar  and  geography  can  compensate  for.    Nor 
id  it  oorur  to  the  practteal  politicinuK  who  provided  a  compulsory  load- 
ne  for  mrrcliaot-rvWelM,  that  the  proHHurc  of  lOiiji-uwiior^'  interoats 
ould  habiluallyrauM  tlie  putting  of  the  load-line  at  the  wry  highest 
it,  and  tliat  from  preoedent  to  precedent,  t«ading  ever  in  the  same 
lirectton,  the  load-liue  would  gradually  ruo — aa  from  good  authority 
learn  that  it  has  already  done     Lcglalaton  who,  some  forty  yoars 
by  a*:t  of  Parliament  compcllcwi  railway  coinpaiiics  to  supply 
leap  looomoliou,  would  havo  ridiculed  the  belief,  had  it  been  cx- 
led,  that  cTcntually  their  act  wonld  punUb  tlio  compsiiiea  which 
TmproTcd  the  sup)jly  ;  and  yet  this  was  the  result  to  companies  which 
)>egan  to  carry  third-clau  passengers  by  fa»it  trains,  since  a  penalty  to 
the  amount  of  the  paGsengcr*dnly  wum  inflicted  on  them  for  every  third- 
olastt  puwcnger  so  carried.    To  which  iitstance  concerning  railways, 
add  a  far  moru  striking  one  diaclosed  by  oomparing  the  railway  poli- 
eiefl  of  England  and  France.    The  law-makers  who  provided  for  the 
ultimate  lapsing  of  French  railways  to  the  slate  never  conceived  the 
posubility  tbal  inferior  traveling  facilities  would  result — did  not  fore- 
see that  reluctance  to  depreciat«  tlie  value  of  property  eventually  com* 
ing  to  the  state  would  negative  the  authorization  of  competing  lines, 
and  that  in  the  absence  of  competing  lines  locomotion  would  be  rcU- 
'     lively  costly,  slow,  and  infrequent  ;  for,  as  Sir  Thomas  Farrar  has 
shown,  the  traveler  in  England  has  great  advantages  over  the  tVenoh 
traveler  in  the  economy,  swiftness,  and  fri>qaency  with  which  his  jour- 
^^pys  ean  be  made. 

^B     But  the  "practical"  politician,  who,  [n  spite  of  such  espcricnctw 
^Hipeated  generation  after  g(<neration,  goes  on  thinking  only  of  proxi- 
^Rute  reeoita,  naturally  never  thinks  of  results  still  more  remote,  still 
nuHV  general,  and  still  more  important  than  those  jnst  exemplified. 
To  repeat  the  metaphor  «*cd  above — he  m-ver  aska  whether  the  politi- 
cal momentum  set  up  by  his  measure^  in  some  eaaea  decreasing  but  in 
Qllter  caaes  greatly  increasing,  will  or  will  not  have  the  same  general 
direction  with  other  such  momenta  ;  and  whether  it  may  not  join  them 
in  presently  producing  an  aggregate  energy  working  changes  nerer 
ibonght  of.     Dwelling  only  on  the  cfTccts  of  his  particular  stream  of 
'      IftglsUtion,  and  not  obMrrring  how  other  such  streams  already  existing, 
and  «till  other  streams  which  will  follow  bis  initiative,  pursue  the  sanw 
L^rrnge  course,  tl  never  oocnrs  to  him  that  tltcy  may  presently  unite 
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Into  «  Toluminoas  flo<i<l  attorly  changing  tho 
Inre  fijpirvH  for  a  more  Utenl  staUiinvni,  he  U 
ihat  tu;  U  lieti'iDg  to  fom  a  certain  tj-jw  of 
tliat  kindred  incaaurm,  effocllng  kindred  ofaao 
with  cv^r-iDnvaiuDg  foreo  to  make  that  tfpe 
certain  point,  tbo  prodivitjr  toward  it  b«coi 
each  fUKiiotjr  ainui  when  poasihlc  to  prodnoo  in 
tire  akin  to  it8  oirn^uat  aa,  among  ibe  Gre«i 
Athenians  »everally  fltnif;gled  to  spread  their 
tutionit,  or  aa,  at  the  time  of  the  Freooh  I 
monarchic  aimed  to  nviwtabliBh  monarchy  in 
«orictv,  fivoh  «pccic8  of  rtr^ictnrc  ti'iidn  to  proj 
theoynU'm  of  voluntary  «o-op<>rat  ion  liy  romiwnit 
to  achieve  busineM  ends  and  other  cndti,  ftpreH 
nnaity,  bo  does  the  antagonistic  system  of  m 
under  Btato-apencies  spread,  and  the  larger  be« 
more  power  of  spreading  it   gets.      The   <]uei 
the  politician  should  ever  be,  "  What  type 
t  tonding  to  produce?"    Bat  Ibis  UaquMtl 
tertains. 

Here  we  will  entertain  it  for  him.  Let  us  i 
eonrae  of  recent  chants,  with  the  accompanyt 
Me  whither  they  are  carrying  as. 

The  blank  fom  of  a  qncstion  daily  ask«4 
done  thi«  ;  why  should  WO  not  do  that?"*    An 
dent  fluggeii|«d  by  it  in  ever  pushing  on  rcgnli 
ing  bad  brought  vitbin  tbetr  sphere  of  op« 
nnmeroii^  businesses,  the  acts  restricting;  hot 
dictating  the  treatment  of  workers  arc  now  t< 
•hopa.    FVom  inspecting  lodging-hoasca  to  lindl 
pants  and  enforce  sanitary  conditions,  we  hare  a 
houEtes  below  a  certain  rent  in  which  there  ara| 
one  family,  and  are  now  passing  to  a  kindred  h 
homes.*    llic  bujing  and  working  of  tclegra[^ 
•  reason  for  urging  that  the  eiat4  should  bnn 
Supplying  children  with    food   for  their -jnin^ 
being  followed  in  some  cases  by  supplying  food 
after  the  practice  has  been  made  gradnally 
anticipate  that  Hie  supply  now  proposed  to  b 
Mso  will  eventually  be  proposed  to  be  made 
argument  that  isiood  bodici*  as  well  as  good  min^ 
good  citixons  being  logically  urged  aa  a  rcaeoa 
then,  avowedly  proceeding  on  the  proeedenta 
the  school,  and  the  readlug-room,  all  publicly 
*  Sec  Icuor  (if  I.0C01  GoTtmmcat  B«si4,  " 
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"  pleuare,  in  tbo  niue  it  is  dow  gcnoraJIy  ftdmitlod,  needs  I«gis* 
ng  for  am]  organixing  at  lo«iit  M  much  as  worii."* 
Kot  [irMcddiit  only  protn{)tfl  tUiit  »prcail,  but  also  Uie  neceaoity 
liich  arim-s  for  flapplemenling  ineffective  meaanres,  aud  for  dealing 
tb  tiifi  arlifidal  evili  coDtinuailr  cauMd.  Fuluro  doc*  not  destroy 
itb  in  tlie  aj^encies  employed,  bat  merely  eugguitts  moro  atringent 
OBe  of  sach  agendas  nr  wi<li>r  raniili cations  of  (h«m.  \<xvr%  to  ebedc 
{ntemporancc,  iK'ginciiTig  in  early  tiinoit  and  coniing  down  to  our  oirii 
timMi,  «-licn  furllivr  ntntraiiiiA  on  tbo  nalc  of  intoxicating  Uqnoni  oc- 
cupy nights  every  seBsion,  not  baving  done  what  was  expected,  tbere 
come  demand!!  for  more  thorongh-going  lawii,  locally  preventing  the 
Bale  alt^elher;  and  here,  as  in  Amcrii-s,  tbcH?  will  dunljllfKii  Iw  fol- 
lowed by  demand))  lliat  prevention  ohall  be  inado  univcnal.  All  the 
many  apptiiuiceo  for  "Htamping  out"  epidemic  discsaes  not  baving 
asooeeded  in  preventing  outbreaks  of  small-pox,  fevers,  and  the  bke,  a 
further  remedy  i^i  applied  f OT  in  the  ahapo  of  police-power  to  foarch 
booses  for  disea/te'l  perMMM^  and  authority  for  medical  oflicvrs  to  cx- 
amino  any  on«  Uioy  think  fit,  to  aee  whether  he  or  abo  tH  suffering 
from  an  iiifvotious  or  contagious  malady.  Ilabiis  of  improvidenee 
having  for  genentionB  been  cultivated  by  the  poor-law,  and  the  im- 
provident enabled  to  multiply,  the  evils  produced  by  compulsory  char- 
ity arc  DOW  proposed  to  bo  mnt  by  compulsory  insurance. 

Tlio  extension  of  this  policy,  causing  cxteintion  of  corresponding 
tdeaa,  fo-tton  eT«rywbere  the  tacit  asaamption  that  Govenintent  should 
•tep  in  whenever  anything  ia  not  going  right.  "Surely  you  would 
not  hare  this  misery  continae  I "  excUinia  some  oa«,  if  you  hint  a  de- 
murrer to  much  that  is  now  being  said  and  done.  Observe  what  la 
implied  by  this  exclamation.  It  takes  for  gmntetl,  first,  that  all  suffer- 
ing ougbl  (o  be  prevented,  which  is  not  true  :  much  nuffering  is  cura- 
tive, and  prevention  of  it  is  prevention  of  a  remedy.  In  the  aecoud 
place,  it  takes  for  granted  that  every  evil  can  be  removed  :  the  truth 
being  that,  witb  thfl  existing  defects  of  human  nature,  many  evils  can 
only  be  thnist  out  of  one  place  or  form  into  another  place  or  form — 
often  being  increased  by  tho  change.  The  exeUimation  also  implies 
the  unhesitating  belief,  hero  especially  eoueeming  us,  that  evils  of  all 
kinds  ftbould  be  dealt  with  by  the  slate.  There  does  not  occur  the 
inquiry  whether  there  are  at  work  other  ageneies  capable  of  dealing 
with  evils,  and  whether  the  evils  in  question  may  not  be  among  those 
which  are  best  dealt  with  by  these  otheragendes.  And  obviously,  the 
more  numerous  governmental  interventions  become,  tbe  more  con- 
firmed does  this  habit  of  thought  grow,  and  the  more  loud  and  per- 
petual the  demands  for  intcr^'cntion. 

Kvery  extension  of  the  regulative  policy  involves  an  addition  to 
I  regulative  agents — a  further  growth  of  offlciallna  and  an  inGi«aa- 
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ing  power  of  thoorguiixatiun  foriacJof  oflMAla.     TalE«ftpairof 
wiUi  taamy  sbut  iu  tlie  one  and  a  few  in  the  other.     Lift  iihol 
shot  out  of  the  loaded  Boal«  and  put  it  into  the  unloaded  ocaLt 
oDtly  you  mil!  prodaco  a  balance,  and,  if  you  go  on,  the  poeitjon  of 
■oalea  vill  be  r«Tcn«d.     Suppose  tho  b^m  to  be  ane<iiially  dinM. 
and  let  the  lightly  loaded  •cale  be  at  the  end  of  a  Tcry  long  arm ;  tbi 
the  transfer  of  c&eh  vJiot,  prodncing  a  much  greater  effect,  will  (> 
MoDer  bring  about  a  change  of  position.     I  ujw  the  figure  to  illiHtMl 
what  mutt*  from  transferring  one  individual  aft«r  another  from 
regulated  mass  of  the  commnnity  to  the  regulating  Mructurc*. 
traosfer  weakens  the  one  and  vtrengtheiu  the  other  in  a  far 
degree  than  is  implied  by  th«  relative  change  of  numberSL    A 
|MuativcIy  small  body  of  offidak,  colierent,  luving  common  in 
and  acting  under  central  anlhority,  has  an  inunvoM  adTantaKOOTtr 
incuherenl  public  which  has  no  settled  |>olicy,  and  can  bo  brought' 
act  uiiiu-dly  only  under  stronj;  provocalion.     Hence  an  argoniatito 
ufficials,  once  patsing  a  certain  i>tngo  of  growth,  becomes  leas  and 
rcmstible ;  as  wo  see  in  the  bnivsnoraoios  of  the  Continent 

Not  only  does  the  power  of  rctiiataDoe  of  the  rogolated  part 
crease  In  a  geometrical  ratio  as  the  regulating  part  ioeioasM,  bat 
private  intertatsof  many  in  the  regulated  part  iljtelf  diaIec  the  chsngt 
of  ratio  still  more  rapid.  In  every  circle  conversations  ttboir  that  dov, 
when  the  passing  of  compolitire  examinatioDs  renden  then  eligit>t« 
for  the  public  service,  youths  arc  being  educated  in  such  wap  ibt 
they  may  jmhn  them  and  get  employment  under  GovemmeDL  Oni 
consequence  is,  that  men  who  might  otherwise  reprobate  tome  fuitbir 
growth  of  officialUm  are  led  to  look  on  it  with  tolenmoe,  if  not  flvo^ 
ably,  as  offering  possible  careers  (or  those  dependent  on  them  and  Ukm 
related  to  them.  Any  one  who  remembers  the  numbers  of  uppcr<l>» 
and  middle-ela<4  familii-s  anxions  to  place  their  children  will  bm  tk*t 
no  small  encouragement  to  the  spread  of  legislative  control  is  H« 
coming  from  those  who,  but  for  the  personal  intercsta  thus  ariMft 
would  be  hostile  to  it. 

This  pressing  desire  for  careers  is  enforced  by  the  preferrcKt  f" 
careers  which  nn>  thought  respectable.  "  Even  if  his  salary  is  rmH 
his  occupation  will  be  llmt  of  a  gentleman,"  thinks  the  fathw,  iAd 
wants  to  get  a  Govemmcnt-cterkNhtp  for  his  son.  And  this  rdntit* 
dignity  of  Btate-sen'aiils,  as  compared  with  tbuiio  occupied  in  btuinA 
IncrMsee  as  the  administrative  organization  becomes  a  larger  and  men 
powerful  clement  in  societr,  and  tends  more  and  more  to  fix  the  staoi- 
ord  of  bunor.  The  provatent  nmbitiun  with  a  young  Frenchman  ii  t* 
get  some  small  offlicial  post  in  his  locality,  to  rise  tbeDc«  to  a  place  is 
the  local  center  of  government,  and  finally  to  reach  lomo  head  office 
in  Paris.  And  in  Russia,  where  that  universality  of  stato-TTgnUtioK 
which  choritcterixes  the  militant  typo  of  society  tuu  hocn  carried  fw 
thcat,  we  sec  this  ambition  pushed  to  it«  extreme.     Says  Mr.  Wal 
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Hitting  )i  [MBAage  from  a  play,  "  All  in«n,  eren  vliopkccpcni  and  cob- 

Hlen,  aim  at  becoming  officcn,  and  tbe  man  who  baji  passtid  biH  wbolo 

Bte  viUioat  official  rank  HeemB  to  b«  not  a  hatuan  beini;."* 

B    These  rariou!!  iulliivuces,  working  from  iibovo  don-nward,  meet 

Hltfa  an  incraaKing  re*pon»o  of  expectations  and  flolicitations  proceed- 

^n;  from  biilow  upward.    The   liard-worked  and  overburdened  wbo 

[jprm  the  gmat  majority,  aud  still  more  tbo  incapablcs  perpvtaally 

helped,  who  are  ever  led  to  look  for  more  help,  are  ready  Hupfwrlcni 

of  schemes  which  promise  them  this  or  the  other  benefit  by  stat« 

agencyi  ai>d  ready  bclierera  of  those  who  t«ll  tbom  tliat  such  benefits 

con  Ik-  given  and  ought  to  be  given.     They  li^Uin  with  eager  faith  to 

all  haildera  of  political  air-castles,  from  Oxford  graduate*  down  to 

Iriab  irreconeilablefl,  and  every  additional  tai-supported  appliance  for 

tbeir  welfare  raises  hopes  of  further  ones.     Indeed,  the  more  nnmer- 

oiM  public  instrumentalities  become,  tho  more  is  there  gonerntcd  in 

citir.cns  the  not  ion  th.tt  everything  in  to  be  done  for  them,  and  nothing 

by  tbem.     Each  generation  ia  made  leas  familiar  with  the  attainment 

of  dedired  ends  by  individual  actions  or  pnrate  combinations,  and 

more  familiar  with  the  attainment  of  them  by  goT«nim«ntal  agencieB ; 

until,  eventually,  governmental  agencies  come  to  bo  thought  of  as  the 

only  avnilahlu  agcnciei.     Thin  result  was  well  shown  in  tbo  recent 

Tndes>I.Tntonii  Congrusa  at  Pari^    Tbo  English  delegates,  reporting 

to  their  oonstituents,  said  that,  between  themselves  and  their  foreign 

colleagnes,  "  the  point  of  difference  was  the  extent  to  which  the  stale 

should  be  asked  to  protect  labor" :  reference  being  thus  made  to  the 

fact,  conspicuous  in  tho  reports  of  tbo  proceedings,  that  the  French 

del^gatea  always  invoked  governmental  power  as  tho  only  means  of 

aatisfying  Ibeir  wishes. 

The  diffusion  of  education  has  worked,  and  wilt  work  still  more,  in 
tbe  same  direction,  "  We  must  educate  our  masters,**  is  the  well- 
known  saying  of  a  Liberal  who  opposed  the  last  extension  of  the  fran- 
chise. Yes,  if  tht!  edaejition  were  worthy  to  l>c  so  called,  and  were 
relevant  to  tbe  political  enlightenment  needed,  much  wight  Ix-  hojiod 
from  iL  Bat  knowing  mles  of  syntax,  being  ahio  to  add  up  correctly, 
bsvinft  geographical  tnformatioQ,  and  a  memory  stocked  with  tho  dates 
of  kings'  scecssioUB  and  generaU'  victories,  no  more  imply  fitness  to 
form  political  conohtsions  than  ae^gniremeDt  of  skill  in  drawini;  implies 
expertness  in  t<dcgmphing,  or  than  ability  to  play  cricket  implies  pro- 
ficiency on  the  violin.  "Surely,"  rejoins  eome  one,  "facility  in  read- 
ing opens  the  way  to  political  knowled^.'*  Doubtless  ;  but  wilt  the 
way  be  followed?  Table-talk  proves  that  nine  out  of  ten  people  read 
what  amuses  tbem  or  interests  them  rather  titan  what  instruou  them, 
and  that  the  last  thing  they  read  is  something  which  tells  them  dis- 
^pocabk  truths  or  di.«]>cls  groundless  hoped.     That  popular  education 
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tcanHls  in  ut  cxtcturiTC  rt^tding  of  pablications  which  foArr  pl«M 
atanaagii  ntber  tbvt  vf  tltrwu  wliich  inaut  on  hmd  reaUtios  b  tqid 
qBwrtion.  Say«  "A  Meohanic,"  vntiog  hi  the  "Pall  Mill  Ciaai 
oT  DceemberS,  1888: 

lafforad  tdneiitioii  instllb  the  doaire  Tor  cnltore — coltsra  iiwdlh  iteU 
Bar  nu;  tlungi  ■»  jet  ijaUc  bojonil  workiDgni«D'K  mab ;  .  .  .  io  tb« 
(MBp«tlll0n  to  wiilcL  Ibe  p««eiil  a^e  ii  gj*cB  op  tbcj  oni  plUrly  InpnaiUi 
III*  poorer  ctewM ;  b«ac«  the?  andbcoDtviiUsl  triili  ililnjBs  u  Uiejsre,  tnie 
mat*  •4iicat«d  ttM  mon  dteoonUratoit     Ifafu«,  too,  Mr.  Biukln  aod  ICf. 
■ra  wg«PJwt  w  tns  propbett  b;  manr  of  tut. 

And,  that  the  cooDCCtaoD  of  canae  nnil  effect  h«n  allvged  is  a  nil 
we  nay  bm  cImtIj  eoongb  ia  the  invsent  stat«  of  Gorman;. 

Be^g  poMMwd  of  doctoral  power,  aa  are  oow  the  man  of 
who  are  thcu  led  to  nurture  uuiguine  BQticipatioos  ot  beneAu  u  b 
obudned  by  social  teorganication,  it  n«uIiA  that  wboevcj-  tedu  tbi 
votes  mvat  at  leajtt  rnfraia  from  ex[KMiiig  their  miitlakea  beliefs, 
if  be  do«  RQt  yield  to  tbo  temptstiou  to  vxpresa  agm-ment  wKh 
ETcry  caodiilaU!  for  Parliaraent  iit  prompt«d  to  propoae  or  lapfa 
some  new  piece  of  ad  eaptandum  legislation.     Xay,  even  the  dbiA 
partita,  these  anuons  to  retain  office  and  those  to  wn»t  it  frtHa 
BOTerally  aim  to  get  adberenta  by  ontbtddiDg  one  another, 
deavors  to  score  a  tiick  by  tnuniung  fai«  Antagonist's  good  card,  m 
bare  lately  aem.    And  then,  as  dirisioua  in  rarliament  iihow  tu^ 
traditioaal  loyalty  to  loaders  overrides  <)ucstionK  coDcerniug  the  tni 
Btc  propriety  of  proposed  measures.     IleprowntaUTcs  are  ubi 
tioiu  enough  to  vote  for  bills  wliich  ihey  regard  aa  i-ssvatialty 
in  prindple,  because  party-ncodii  and  regard  for  thv  n«t  flection  ^| 
mand  tL    And  thu«  a  vtciomt  policy  is  Btrengtbcned  wen  by  UuMi 
who  see  its  vicionsneas. 

Meanwhile  there  goes  on  out-of-dooni  an  active  propagBuh  ta 
which  all  these  inflneuces  are  ancillary.  Comninnijtic  theories,  |l>^ 
tially  indorsed  by  one  act  of  rarllamcnt  after  aootbcr,  and  tacUl;  if 
not  avowedly  favored  by  ntuncrous  public  men  seeking  tiupponen  w» 
being  advocated  more  and  more  vovifcrouitly  under  one  or  other  («m 
by  popular  leaders,  and  urged  on  by  organiictl  eocieties.  Tbfre  ii  titf 
movement  for  laud -nat ion aliut ion  whioh,  aiming  at  a  system  of 
tennni  equitable  in  the  abittr&ct,  is,  as  all  the  world  knoira, 
Mr.  George  and  his  frienda  with  avowed  disregard  for  the  Jint  ctiw 
of  eiiirting  owners,  and  aa  the  basis  of  a  ficbcme  going  more  than  biff- 
way  to  HUtc-communism.  And  then  there  ia  thr  thartnt^b-^eiif 
Democratic  Fdlvmlion  of  Mr.  Hyudmao  and  hts  adberaou.  M'«  uv 
told  by  thi-m  that  "  the  handful  of  marauders  who  now  boU  iiosw 
fflon  [of  the  landl  have  and  can  have  no  right  save  bmte  fort*  a^ais* 
the  t^ni.  of  million*  whom  they  wrong."  They  exelaJm  affainrt  *^ 
shareholdera  who  have  been  aUowed  Ic  Uy  hands  upon  {I)  our  gnti 
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lilwsy  oommBnicfttioni."  Tbey  coitdenin  "aboTc  all,  the  antire  opi- 
diet  olsaa,  tbo  loan-mongen,  Uie  farm«rti,  the  mine-exploiteri,  the 
ontractoni,  tliu  nii<ldlcinen,  the  factory -lords — these,  the  modern  aUTe- 
rivera"  wli«  exact  "  more  and  yet  more  surplus  value  oat  of  the  wag»- 
laTi's  whom  they  employ."  Aod  thi>y  ibiiik  Jl  "high  lime"  that 
rade  aliould  be  "romovod  from  the  ooatrol  of  individual  greed  and 
^dividual  profit."  * 

It  remains  to  point  out  that  the  teodendes  thus  Tarioosly  dia- 
ihyed  arv  being  ntrenglheiied  by  preae-sdrocacy,  daily  more  pro- 
lonsoed.  Jonmaliata,  always  chary  of  uying  Uiut  which  is  distaate- 
al  to  their  readers,  are  some  of  tbcni  going  with  tlie  »trc>m  and  add- 
Dg  to  its  force.  Legislative  meddlings  which  they  would  oncu  liave 
ondemncd  they  nuw  pn»s  in  silence,  if  tbcy  do  not  adrocato  them  ; 
nd  thuy  upealc  of  taisaer-fairt  as  an  exploded  dootrinv.  "  People  arc 
lo  longer  frightened  at  tbo  thought  of  iiocialism,"  is  the  statement 
rhieh  mecta  us  one  day.  On  anodier  day,  a  town  which  does  not 
dopt  the  Free  Libraries  Act  \a  sneered  at  as  being  alarmed  by  a 
aeasure  so  moderately  communistic  And  then,  along  with  editorial 
ssertious  that  this  economic  evolution  is  coming  and  must  be  accept- 
ed, there  is  promineneo  given  to  tho  contributions  of  its  advocates. 
Icanwhile  those  who  regard  the  rcwnt  counw  of  legislation  as  disn*- 
roos,  and  see  that  its  future  course  is  likely  to  be  still  more  disastrous, 
fa  being  reduced  to  silence  by  tho  belief  that  it  is  nselcsa  to  reason 
rith  peof^o  in  a  state  of  political  iutoiicfltion. 

See,  then,  tbc  many  concurrent  causes  which  threaten  continoally 
o  accelerate  tiie  tran»formation  now  going  on.  There  is  that  spread 
tf  n^ulation  caused  by  following  preci-dents,  which  become  the  morv 
iQlhoritative  the  further  the  policy  is  carried.  Tltcro  is  that  inciea** 
ag  need  for  administrative  compulsions  and  restraints  which  results 
rom  the  unforeseen  evils  and  short-c<Hninga  of  preceding  oompnluoss 
lod  rc«tr!iitits.  moreover,  every  additional  state-interference  strangth- 
oa  the  tacit  amumjition  that  it  is  the  duty  of  the  state  to  deal  with 
Jl  erihi  and  secure  all  benefibi.  Increasing  power  of  n  growing  ad- 
ninistrative  organization  is  iiccompanicd  by  decreasing  power  of  the 
est  of  the  society  to  resist  ils  further  growtit  and  control.  Tlie  mul- 
jplicatioo  of  eareprs  opened  hy  a  developing  bureaucracy  tempts 
Bsmbers  of  the  olosaes  regulated  by  it  to  favor  its  extension,  as  add- 
ng  to  tie  ohanees  of  aafo  and  reapectable  pUoea  for  their  relatives, 
"he  people  at  large,  led  to  look  on  bendits  received  through  pubUo 
igeocJcs  as  gratis  benefita,  Iiavo  their  hopes  continu.-illy  cjtcileil  by  the 
irospoctt  of  more.  A  spreading  education,  furthering  the  diffunion  of 
ileaaing  crrom  rather  than  of  stem  truths,  rendera  such  ho]>ea  both 
IroDger  a»d  more  general.  Worse  still,  such  hopes  are  ministered  to 
ly  candidates  for  pabtic  choice  to  augment  their  chances  of  success  j 

•  "SocUlRn  niwl«  Plstn,"  Rmtu,  lU  Htct  SiKOt. 
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and  loftdbg  otateeaen,  in  porauk  of  poitj  cndo,  bid  for  pojmlar : 
bf  oount«iuuicing  tbom.    GvltJog  roiwnu^  juKtificationa  Vtf  \ 
laws  barmonixing  witb  tbcir  dootrinH,  poliUt^al  eaUiuuasu  and 
phUanthropisU  posh  their  agiutlooa  vitb  growing  conCdcoco  laa  i 
CCM.    Joumaliiun,  ever  reeponnvo  to  popular  opinion,  djiily  itmigtliai ' 
it  by  giving  it  voice  ;  wliilfi  counUr-opinion,  more  and  more  disew 
aged,  finds  little  utterance. 

llitu  inflneocee  of  variwu  kindii  cooHptro  to  increase  corporate  u- 
tion  and  dcvrcoM  indiridual  action.  And  tlic  cbango  la  being  on  i 
sidca  ald(<d  by  scbcnifni,  eacb  of  whom  thinks  only  of  bis  pot  proj^ 
and  not  at  all  of  the  general  reorganization  which  bis,  joinod 
othen  such,  are  working  ouc  It  is  said  tbat  the  French  Reroltitioe 
dcvoorcd  itA  own  children.  Here  an  analogoue  catastrophe  Menu  sM 
unlikely.  Tbo  mimorous  socialiMtio  changes  made  by  act  of  Piriia- 
aunt,  joiood  with  thv  numerous  otbttn  prvxcntly  to  be  made,  will  bj' 
an<I-hy  In'  all  merged  in  Mtalc-socialism — Hwatlowcd  in  the  vast 
which  tbvy  have  litUv  by  Itltle  raised. 

"  But  why  u  tbifl  change  described  as  *  the  coming  sUvery '  ?* 
aqncBtion  which  many  will  still  ask.     Tho  reply  is  simple.     All  »• 
cialism  involves  slavery. 

What  is  com-nttul  to  tho  idea  of  n  slave  ?  We  primarily  tbbki 
him  a<i  one  who  is  owned  by  another.  To  be  mora  than  nominal, 
however,  the  owBersbip  nmsl  be  shown  by  control  of  Uio  slave's  so* 
tioDB — a  control  which  is  babilually  for  thd  benefit  of  the  controller. 
Thai  which  fundamentally  distingiusbee  the  slave  ta  that  be  Isbon 
nndcr  co<-rcion  to  satisfy  another's  deairet.  Tho  relation  admiu  ^ 
sundry  gratlationtt.  Renicmhering  that  origtoally  the  slave  is  a  pri^ 
oner  whose  life  is  at  the  meroy  of  his  captor,  it  suffices  hero  to  nott 
tliat  there  is  a  harsh  form  of  slavery  in  which,  treated  as  an  animal,  U 
has  to  erpeod  his  entire  effort  for  his  owner's  advantage.  Undcri 
system  loss  harsh,  though  occupied  chicfiy  in  working  for  hb  ontr, 
he  is  allowed  n  short  time  in  wliich  to  work  for  himself,  and  wiw 
ground  on  which  to  grow  extra  foo<1.  A  further  amelioration  givM 
him  power  to  sell  tiio  produce  of  his  plot  and  keep  the  prooeula 
Then  we  come  to  tho  still  more  moderated  form  which  eommoaly 
arises  where,  having  been  a  freo  man  working  on  his  own  land,  ron- 
qnost  turns  bim  into  what  wo  distinguish  aM  a  serf  ;  and  he  has  to  pi'r 
to  bis  owner  each  year  a  fixMl  amount  of  bibor  or  produce,  or  holb, 
retaining  the  rest  himHclf.  Finally,  in  some  cases,  as  in  Rusdaantil 
rocently,  he  in  uUowi^d  to  leave  bis  owner's  estate  and  work  or  KoM 
for  himself  elsewhere,  under  tho  condition  tbat  he  ahall  pay  an  annasi 
stini.  \\niiit  is  it  which,  in  these  cbmis,  lends  us  to  qualify  our  ooMSp' 
tion  of  tlic  slavery  as  more  or  leM  ■•rtro?  Kvideotly  the  gniaW  or 
smaller  extent  to  which  effort  is  oompulsority  expended  for  tlie  beW* 
of  another  insu-ad  of  for  »vH-bendIt.    If  all  ibe  slave's  labor  Is  for  bif 
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Ui?  Hiavcr;  u  hravy,  and  if  but  Itttlft  it  b  light.    Tako  now  a 

[,,8tcp.     Supptwo  AR  owiM-r  <li»i,  aud  bis  eslaUi  with  ittt  slaros 

R-  ,:iit4>  tlio  hniidit  of  Lrualuea,  or  Huji]>oae  the  eHtste  and  ererrtbiiig 

,,oa  -ij  u>  be  boitglit  hy  3  company  ;  ia  iho  condition  of  the  itlava  any 

(lid  better  if  the  amount  of  lUs  compulsory  lalwr  remains  the  same? 

^  Soppoae  that  for  a  company  wo  iobstituto  thv  community  ;  does  it 

inako  any  differenco  to  the  »Iavc  if  the  time  he  haa  to  work  for  oth<TS 

In  m  grrut,  and  tliu  tinii>  left  for  himHoIf  is  as  finuU,  as  bcfora  ?    The 

^  «ue»tial  ([utniioii  is,  Uow  much  ia  he  compelled  to  labor  for  other 

benefit  tlian  bis  own,  and  bow  much  be  can  labor  for  bis  own  benefit  ? 

'  The  (lo^ee  of  bis  slavery  varies  according  to  tho  ratio  between  that 

I  which  be  is  forced  to  yield  up  and  that  which  he  is  allowed  to  retain  ; 

and  it  matters  not  whether  his  master  w  a  single  pcnton  or  a  Nooietf. 

If,  without  option,  ho  lias  to  labor  for  the  society,  and  receives  from 

I  the  general  stock  such  portion  as  tho  aociety  awards  him,  he  becomes 

a  slave  to  the  society.    Sooialistlo  arrangementa  neoessitate  an  0Qs}aTe- 

ment  of  this  kind  ;  and  toward  endi  an  enslavement  many  re«ont 

meajturo,  and  still  more  the  mcawares  advocated,  are  carrying  as. 

Let  a*  obserrc,  first,  tltcir  proximate  vffcct«,  and  then  their  ultimate 

effects. 

The  policy  initiated  by  the  Indusuial  Dwellings  Acts  admits  of 
^^elopmcnt,  and  will  develop.  Where  municipiil  bodies  turn  hoose- 
^Blders,  tboy  inevitably  lower  the  values  of  houses  otherwise  btult, 
^m<1  ebwk  the  Hupply  of  more.  Every  dlolation  respouting  mwlii"  of 
building  and  conveniences  to  be  provided  diminlNlieS  the.  builder'* 
profit,  and  prompts  him  to  use  bis  capital  where  the  profit  is  not  tbns 
diminiabed.  So,  too,  the  owner,  already  finding  that  small  hoasca  en- 
tail much  labor  and  many  loesea— ^ready  subject  to  troubles  of  iuspeo- 
tion  and  interfereneo  and  to  consequent  costa,  and  having  his  prop- 
erty daily  rendered  a  more  nnde-slrablc  investment — ts  prompted  to 
soil ;  and,  as  buyers  are  for  like  reasons  deterred,  he  has  to  sell  at  a 
loss,  And  now  these  still  multiplying  regulations,  ending,  it  may  be, 
as  Lord  Grey  proposes,  in  one  requiring  the  owner  to  maintain  the 
ealubrity  of  bis  honses  by  evicting  dirty  tenants,  and  thus  adding  to 
bia  other  responsibilities  that  of  inspector  of  nuisances,  muot  further 
prompt  sales  and  further  douir  purchasers — ao  neoessitatiug  greater 
depreciation.  What  muBt  happen?  The  multiplication  of  bouses, 
and  especially  small  houses,  being  increasingly  checked,  there  must 
coma  an  [ncrcasing  demand  upon  the  local  authority  to  make  up  for 
tlie  deficient  supply.  Hok  and  more,  the  municipal  or  kindnrd  Nxly 
will  have  to  build  houses,  or  to  purchase  hotiMs  rendered  unsalable  to 
private  persons  in  tbe  way  shown  ;  booses  which,  greatly  depreciated 
in  value  »»  they  must  become,  it  will,  in  many  cases,  pay  to  buy  rather 
iban  to  build  new  ones.  And  then,  when  in  towns  this  process  baa 
^one  so  far  as  to  make  the  local  authority  tho  chief  o»*ner  of  houses, 
good  precedent  fur  publicly  providing  bouses  for  tbe 
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rurul  populatioD,  u  proponed  in  the  Radical  programmo,*  wid  H  n^ 
by  Uw  I>oiiiooratic  FvdcraUon,  which  inwsts  on  "  thu  compuUofj  (» 
struoUon  of  bvaltliy  artisaRs'  and  agricultand  laborem'  dwelUapii  , 
proportion  to  the  iiupulation."  MunifoBtly,  the  tendency  of  that  win 
hu  been  (lun«,  is  being  done,  and  is  prcecntly  to  be  done,  it  to  i^ 
proftob  thv  sooialittic  ideal  b  wktdi  the  oummaaity  is  &ole  boaM-pfr 
pritttor. 

Such,  too,  miut  bo  tlio  effect  of  the  dnily  growing  policjondt 
tenure  and  utiliiation  of  the  land.  More  uunivrous  public  bcMiii> 
to  be  achieved  bv  more  niuuerous  public  agencies,  at  the  voft  of  Mf 
mentcd  public  burdens,  must  incrvuingly  deduct  from  the  reUuMM 
land  ;  uutil,  aa  the  doprociatiou  in  value  bocomca  greater  and  grdW, 
the  resistance  to  clunj^  of  u-nure  beconioa  leas  and  leaa.  Alnal;, 
as  every  one  known,  thvro  is  in  many  plaooa  difficulty  in  obtuia| 
tenants,  even  at  greatly  reduoed  rents  ;  and  land  of  inferior  fertiGlt 
in  aoDM  caacs  lies  idle,  or  n-hcn  farmed  by  the  o»-n«r  i*  oflen  finw' 
at  a  loss.  Ctoarly  tl)e  margin  of  profit  on  capital  iuvMted  in  Imi  ■ 
not  such  that  laxcc,  local  and  general,  caa  bo  greaUy  raiaed  (« tvf 
port  extended  public  adminiiitraliofia,  without  an  absoqrtMXi  of  i 
which  will  prompt  uwncra  to  oell,  and  make  tho  bmt  of  what  tcdntal 
price  they  4:an  get  by  emigrating  and  buying  land  not  robjnrt  t* 
heavy  burdens,  as,  indeed,  some  arc  now  doing.  This  procOM,  carrirl 
far,  mucl  have  the  result  of  throwing  inferior  land  out  of  cultiTalMa; 
after  which  tlicro  will  be  raised  mom  generally  tbe  demand  tiaik  bj 
Mr.  Arch,  who,  addrtMJsing  the  Radical  Association  of  Bnghtoo  bid}, 
and  contending  that  existing  landlords  do  not  make  their  laaditl^ 
qnately  productive  for  Utc  public  benefit,  said  "  he  should  like  ibt 
praaent  <^OT6rnmcnt  to  (tass  a  Compulsory  Cultivation  Bill":  lai^ 
plaudod  propoul  which  he  justified  by  ioiitanting  compulsory tiMi- 
nation  (thus  illuKtntting  (he  influence  of  precedent).  And  thb  dmia' 
will  bo  pressed,  not  only  by  the  need  for  making  the  laud  produotit^ 
hut  alKO  by  tbe  need  for  employing  the  rural  populaiion.  Aftfftbi 
GoTcrnmi-nt  has  eJtended  the  practice  of  hiring  tbu  unenph^  W 
work  on  deserted  lands,  or  lands  acquired  at  numinnl  pricey  tbcrt  ■i" 
be  reached  a  stage  whence  there  is  but  a  small  further  Btef>  to  1^ 
arrangeiueiit  whicli,  in  tlic  programme  of  the  I>cmocratic  VitAmt&B, 
is  to  follow  nationalization  of  tbe  land — the  *'  organisation  of  t^ 
cultural  and  industrial  armies  under  state  oontrol  on  oo-opentin 
principles." 

If  any  one  doubts  that  sueh  a  revolution  may  Iw  so  rMched,  f*A 
may  be  cited  to  show  its  likelihood.  In  Gaul,  during  the  decHi>e«( 
llie  Roman  Kmpirc,  "  so  numerous  were  ilio  receivers  in  ooBiptriM 
with  tlio  payers,  and  so  enormous  the  weight  of  taxation,  ibsl  ll>* 
laborer  broke  down,  llie  plains  became  dcserta,  and  woods  grew  wbrt* 
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Fplovr  had  bc«n."*  In  like  manner,  when  the  FVcnch  Rorolatioa 
nroa  a{>proacbing,  the  public  burdeua  had  become  such  that  many 
\nrm»  remained  ancoltirated,  and  many  were  deaencd  ;  one  quarter  of 
ihe  soil  was  absolutely  lying  waste ;  and  in  sotno  proviiii.-4-s  one  linlf 
iras  in  hcalh-f  Nor  have  we  b«en  witb<iut  in<^tiUtntK  of  a  kindred 
tMnrv  at  homo.  \U»\Aia  the  fact^  that  under  the  old  poor-law  the 
rates  bad  in  »<iine  parbhea  risen  to  half  the  rental,  and  that  in  varioas 
fklaces  farms  were  lyinR  ancaltivated,  there  is  the  fact  that  to  one  CMfti 

I  rates  had  absorbed  the  wholo  proceeds  of  the  soil. 


U  Cbotexburj,  in  Bnckingboinvhiro,  tn  1633,  tho  p^o^nlte  "sailcl«nlj 
La  coDHqiwnee  of  the  ImpomlbilltT  to  coDtiniio  it«  cnlli^cdon,  tho  lucid- 1 
lords  having  f^v«n  up  their  r«nt>,  the  fnrraon  tbcir  tannccita,  nnil  tfao  dergj'* 
nan  hb  %\«be  and  hl8  tlthM.  The  clerp rman,  Ur.  J«s(on.  HaXae  Ibnl  la  Ocio- 
Mr,  11^33,  tho  pnritih  officer*  threw  up  their  bookx,  aiul  tbo  poor  awcmbUid  in  a 
jody  b«forft  bid  dour  wbil«  he  wm  in  bed,  unkiag  Tur  ndvice  aod  food.  Pnrtl}' 
\rwa  M«  own  *nial1  moanii,  pnrllj  tima  the  charitj  of  a«ighbora,  aad  parti;  b/ 
rated  'm  aid,  iinpoMd  on  tbo  ucij^bboriag  paiuliM,  tbej  vera  for  some  time  aup* 
ported."! 

Hie  commissi  on  ern  add  HM  "tlift  bfiBAVOlmt  rector  rccommendal 
tbat  the  wbole  of  the  land  dioold  be  divided  among  the  able-bodiedi 
iwnpers":  hoping  that,  after  help  afforded  for  two  years,  they  might 
Ira  able  to  maintain  thonisclvos.  These  facts,  giving  color  to  the 
|in>pbecy  made  in  Parliament  that  continaanco  of  the  olil  poor.Iaw 
For  another  thirty  years  would  throw  the  land  out  of  eiillivalion,  cicaHy 
[>rove  that  increase  of  public  burdens  may  end  in  forced  cnltivation 
uider  public  control. 

Tlwii,  again,  comes  stato-ownemhip  of  railways.     Already  tfaia^ 
wixta  to  a  lai^  cxt<-nt  on  tlu^  Continent.     Already  WG  liave  had  hero  < 
k  few  yeara  ago  loud  advocaey  of  it.     And  now  the  cry  which  waa 
rMsed  by  sundry  politicians  and  pablicisl*  is  taken  up  afresh  by  thft 
Denocmlic  Fcleration,  which  proposes  "state-appropriation  of 
way^  with  or  without  compensation."   Evidently,  pressure  from  aboi 
joined  by  pressure  from  below  is  likely  to  effect  this  change,  dictated' 
by  the  policy  everywhere  spreading ;  and  with  it  must  conio  many 
illendant  changeK.     For  railway- proprietors,   at  finit  owner*  and 
workers  of  railways  only,  have  been  alloweil  to  hopume  masters  of 
numerous  hnGincss««  directly  or  indirectly  oonncotcd  with  railways  ; 
■nr]  the«t  will  have  to  bo  purchased  by  Government  when  the  railway* 
are  pnrehaMsd.     Alr<tady  pxclustvo  carrier  of  lettcru,  exclusive  trans- 
mitter of  telegrams,  and  on  the  way  to  become  exclusive  oarricr  of  \ 
parcels,  the  state  will  not    only  be  exclusive  carrier  of  passMigera, 
goods,  and  minerals,  but  will  add  to  ita  present  various  trades  many 

♦  Lwtuit.,  "  Dc  M.  PcnceuU,"  re.  T,  SS. 
I  time, "  U  RiTOlatloo,"  pj*.  S37, 8S8. 

',  **  Report  of  Cemmlailoiioni  for  Inrguirr  Into  tho  AdralcUtrttlon  sud  Prectlcol  I 
I  •(  the  PMr.UwK.''  p.  ST,  Febniv?  90,  IBa4. 
TO*.  Mir.— 17 
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oUier  tncic*.  Even  now,  beeidM  ereoting  iU  naval  and  miUuty  w^ 
tabluhmenta,  and  building  barboni,  dockn,  breakvaters,  eu.,  it  im 
tbu  work  of  ehip- builder,  cannon -f oh ndi;r,  iimall-arms  maker,  mnaaCMi- 
orer  of  ammanttitm,  etc.,  etc;  and,  when  iim  railways  have  bta 
a{)propriBtvd  "  with  or  witboat  oomponsation,"  aa  thv  I>onioenlk 
Fvdvrationista  say,  it  will  have  to  become  locomotiye-ongina  baildn; 
oarria^' maker,  tarpaulin  and  gn-aeo  manufacturer,  paaaenger-nMl 
owiHT,  ooal-tiiiiKT,  slono^uarricr,  omnibna-proprietor,  etc.  Meanwhilt 
ita  local  lieut^uanta,  the  raunieipal  goTerDmcnt«,  aln»dy  in  may 
placca  suppUera  of  water,  gaa-makon,  owners  and  workers  of  tmi' 
waya,  proprietors  of  batba,  will  doubtUss  have  undcrtaki-n  mvn 
other  buHincssctf.  Aod  wbcu  the  state,  directly  or  by  proxy,  haa  iba 
oomo  into  poweMion  of,  or  hoi  OMtabliiilicd,  inimcrona  ooncenit  (tf 
wholoMale  prodnction  and  for  wliolc»alu  diftribiilion.  there  will  k 
good  precedents  for  extending  its  function  to  retail  dijttribalion :  fd- 
lowing;  aucb  an  t>xainple,  §ay,  as  is  oftcrad  by  tho  Freaob  QoTCRUMO^ 
which  has  long  been  a  retail  tobacconist. 

Evidently,  then,  tlio  ehangve  made,  tbo  changes  in  progren,  and 
tlic  changes  urged,  are  carrying  tia  not  only  toward  state-owni-nbip 
of  land  and  dwellings  and  means  of  eoumunication,  nil  to  be  adutnl*' 
terul  and  worked  by  etate-agenta,  bnt  toward  statc-nsnrpation  of  all 
industries  ;  the  private  fonna  of  which,  disadvantaged  more  and  tnon 
in  competition  with  tho  etate.  which  can  arrange  everything  for  it« 
own  con  veil  ietiec,  will  mor«  and  more  die  away  just  as  many  tcJoii- 
tary  xchoolH  have,  in  pretcDCO  of  board-sohooli^  And  ao  wil^» 
brought  about  the  deatred  ideal  of  the  aocialiat. 

And  now  when  there  has  been  reached  this  dcaircd  ideal,  wbi(k 
"practical"  politicians  are  helping  socialists  to  reach,  and  which  i) 
80  tempting  on  that  bright  side  which  socialists  contemplate,  wksl 
muat  be  the  acoompanyrng  »)iady  side  wbicli  they  do  not  eootcm- 
plate?  It  ift  a  matter  of  common  remark,  often  made  when  a  marnap 
is  impending,  that  those  poaaeesed  by  strong  hopeM  habitually  d«fU 
on  tbe  promised  pleasures  and  think  nothing  of  the  aeconpaByiig 
paina.  A  further  exemplification  of  this  truth  is  supplied  by  Ukm 
political  eDthuH:a>it«  and  fanatical  revolutionists;.  Impreeted  wilh  ih 
mintiries  exiatitig  under  our  present  social  arrangements  and  tut  re- 
garding these  miseries  as  caused  by  the  ill^working  of  a  bumao  Htam 
but  partially  adapted  to  the  aoeial  state,  they  imagine  them  l«  b« 
forihwith  curable  by  this  or  that  rearr»ni;cmeot.  Yet,  even  did  thti' 
plana  aueceod,  it  could  only  bo  by  subfltiCuting  one  kind  of  crit  f« 
another.  A  little  dvlil»crate  thought  would  show  that  under  tbor  po* 
posMl  arrangementa  their  liberties  muat  be  surrendered  in  pfoportMlB 
as  their  material  welfares  were  cared  for,  || 

For  no  form  of  co-operation,  small  or  groal,  oao  bo  canitd  <■ 
wUboni  regulation  and  ao  implied  sabmiasioo  to  tlw 
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agcn(M««.  Even  one  of  tbeir  own  ori^antxationa  for  effecting  socifti 
ebaiig«9  yi«l(U  litem  proof.  It  ix  comiK'Hcd  to  have  its  councils,  its 
local  and  geacrnl  olEnrnt,  it.4  aulliorilarivelcitilcrfi,  who  miixt  be  obeyed 
trader  [KiD.^lty  of  coufuaioQ  and  failure.  And  Iho  ox^iprivncr  of  tfaowi 
irho  nre  lomleiit  in  their  adrocaoy  of  a  new  social  order  under  ibe 
paternal  noiiirol  of  a  goTcnimrnt  shows  that,  even  in  pi'ivat<!  toIod- 
tarily-fornii'd  societies,  the  power  of  the  regulativu  organization  be- 
oouws  great.  If  not  irrniKliblo  ;  oflui,  indeed,  caosing  grumbling  and 
iToieM  amoni;  those  oootrollod.  Trader-unions  which  carry  on  a 
of  indastriat  war  hi  defcnM  of  workers'  interestH  versita  cmploy- 
interectx  Hnd  that  subordination  almost  military  in  tU  HtrictQCM  u 
ol  to  Mouro  efficient  action  ;  for  dirided  councilR  iirow  futat  to 
And  even  in  bodies  of  oo-operatora,  formed  for  canying  on 
lanu fact u ring  or  distributing  busincssoa,  and  not  needing  that  obe- 
ice  to  leaders  which  is  required  where  the  aima  are  offcnaiv-c  or  de- 
JTe,  it  ta  still  found  that  the  admiriiittrotiveagency  acquires  so  great 
power  that  thero  ariM  complaintji  al>out  "llie  tyranny  of  organiza- 
<n."  Judge,  then,  what  most  happen  when,  itiatc^  of  combinations, 
jtmall,  local,  and  voluntary,  to  which  men  roay  belong  or  not  M  they 
plca.to,  we  have  a  national  combinalton  in  which  each  citizen  finda 
himself  incorporated,  and  from  which  he  can  not  separate  himself 
without  leaving  the  country  !    Judge  what  nuist  under  such  condiliona 

C»mo  tht;  power  of  a  graduated  and  rcntnilixcd  officiatifm,  hohling 
it*  hands  the  resources  of  the  community,  and  having  behind  it 
aterer  amount  of  force  it  finds  requisite  to  carry  out  tUs  dceroca 
I  maintain  what  it  calls  order  I  Well  may  a  Prince  IJliiuianrk  din- 
play  leanings  toward  slat«-*ocialisni. 

kAnd  then,  after  recognizing,  as  they  must  if  they  think  out  their 
eme,  the  power  possessed  by  lh«  regulative  agency  in  the  new 
lal  system  so  temptingly  pictured,  let  its  advocates  ask  themselves 
Kwhat  end  this  power  must  bo  used.  Not  dwelling  exclusively,  as 
ey  habitually  do.  on  the  material  well-being  and  the  mental  gratifi- 
tious  to  he  provided  for  them  by  a  beneficent  adminixtratton,  let 
them  dwell  a  little  on  the  price  to  be  paid.  The  officials  can  not 
creatt-  the  needful  supplies  ;  they  can  but  di<rtnbiite  among  individu- 
that  which  the  indivtdnals  have  joined  to  produce.  If  the  public 
is  required  to  provide  for  them,  it  must  reciprocally  require 
to  furnish  the  means.  TIhtc  can  not  be,  as  under  our  existing 
m,  agreement  between  employer  and  employed — thi*  (he  »ch<'nie 
:cludcs.  There  must  in  plac«  of  it  be  command  by  local  authorities 
er  workers,  and  acceptance  by  the  worker*  of  that  which  the  au- 
thorities asngn  to  ihem.  And  this,  indeed,  i*  the  arrangement  dis- 
tinctly, hut  n»  it  would  wiin  inadvertently,  pointed  to  by  the  member* 
the  Democratic  Federation.  For  they  propoMo  that  production 
raid  be  carried  on  by  "agrieultural  and  induNtrial  armU*  under 
eootrol "  ;  apparently  not  remembcnng  that  armies  presuppo-- 
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gTsdM  of  nfBcien,  bv  wbora  obedience  woa1<l  have  to  bo  iiuisted  tfa, 
■inc«  oltierwise  n(.-itb«r  order  Dor  cfflck>nt  vroric  oould  Im»  iMured.  St 
lliat  each  wwilil  stand  towud  tbe  govfimmg  ageuojr  in  tlie  nh:' 
bUitc  to  miuter. 

"  But  the  corpraing  agency  woulil  be  a  tnaster  which  ho  <u»l  Mim 
nwde  and  kept  constantly  in  eke<:k,  and  one  wbicb  thiTi,'forc  wouM  »< 
eoBtrol  bim  or  others  more  than  was  needful  for  the  benefit  of  ad 
and  all.'' 

To  which  re]>ty  tbe  firri  rejuindt-r  in  tltat,  cren  if  ao,  each  rtii^mi^i 
of  the  coinmunitjr  as  an  individti^  would  b«  a  hIavc  to  the  conminutT 
lis  a  whole.  Sneh  a  rcUtion  liai*  habitually  exixti-d  in  militant  ccoi- 
luuiiiliiii,  even  ondcr  '/<""i-]>o|iiilar  forms  of  guvi-mim'nt.  In  uiam 
(Drcoce  the  accepted  principle  wsa  that  the  oitiKen  belonged  n^sha 
to  bimscif  nor  to  his  family,  but  belonged  to  bia  city — tbe  city  bdag 
with  the  (ireck  equiTalcnt  to  tlic  oommitnity.  And  this  dootriat^ 
proper  to  a  state  of  coniOant  warfare,  iti  a  doeirine  which  sonalini 
OBawarts  reinirudueca  into  a  state  intended  to  ht-  purely  iDdottritl 
Tile  Mfvices  of  each  will  belong  to  the  aggregate  of  all ;  aoJ  f« 
lhe*o  services  sncb  retnnw  will  W  given  as  the  authorities  tUnk 
[»roper.  So  that  even  if  the  admin  ietration  is  of  tbe  l>eneficenl  kisl 
intended  to  bo  Mcured,  slavery,  however  mild,  must  be  the  ovtconr 
of  tlte  art«ngcment. 

A  Eecond  rejoinder  t«  that  the  adminiittmtion  will  presently  becooie 
not  of  the  iniemlt'd  kind,  and  that  the  slan-ry  will  not  be  mild.  Via 
ftocialtst  »]>coul.ttton  is  vitiated  by  an  aisumptiuii  like  that  which  riti- 
stCK  tbe  specoUtions  of  tbe  "  practical "  politieian.  It  i»  aMDined  thit 
<)flli-iati£m  will  work  as  it  is  intended  to  work,  which  it  never  dvca 
The  moeliincry  of  eommnnism,  like  existing  Eoci:il  ntaehineiy.  haiU 
he  framed  out  of  exiating  human  nature  ;  and  the  defects  of  cdftins 
human  nature  will  generate  in  the  one  the  KOine  evils  ax  in  the  Mhir. 
The  lore  of  power,  t]ie  selflsbness,  tbe  injustice,  tbe  unirutlifti!K«, 
which  often  in  com  para  lively  short  times  bring  private  orgaanalioiii 
to  disaster,  will  inevitably,  where  their  effects  accumulated  bumgeOr^ 
antion  to  generation,  work  evils  far  greater  and  lesa  remediable ;  hi 
vast  and  complex  and  poKscssed  of  all  the  retwurccs,  the  admiiiistraii 
orgaoiiation  once  developed  and  oonsolidatetl  mut^t  Iwcomr  irmi 
ble.  And,  if  there  needs  proof  that  tbe  periodic  exercise  of  clectonl 
power  would  fail  to  prevent  this,  it  suffieen  to  inManee  the  FrtD< 
Government,  which,  pnrcly  po]>u]ar  in  origin,  and  snbjpct  from  li: 
to  time  to  j>opular  judgment,  nevenhelcM  tramples  on  the  freedom 
dtixens  to  an  extent  which  the  English  drlcgate«  to  the  late  Ti 
Cnien  Congreas  say  "Is  a  disgrace  to,  and  an  anomaly  in,  a  repobUi 
nation.*' 

The  final  result  would  bo  a  revival  of  despotism.     A  discipli 
army  o(  civil  officiaK  like  an  amiy  of  military  officials,  gives  soprew 
power  to  its  head— a  power  which  has  often  led  to  usnrpation,  a*  " 
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luL>val  Europe  and  Htill  more  In  Japan— nay,  bas  thus  bo  led  amoDg 
^r  miifchbors  within  our  own  times.  Tlii;  rcceat  confuwioDs  of  U. 
I  Manpu  have  shown  how  rt^adily  a  coiutitutioual  bo^,  ok-oted  and 
Rted  by  the  whole  people,  may,  with  the  aid  of  a  few  uiiKenipulous 
Dtifederates,  paralyio  th«  representative  body  and  make  himself  aato- 
That  %\M*ts  who  ro«((  to  power  in  a  socialistic  organisation  would 
gt  ecrapio  to  curry  out  tlioir  aims  at  nil  co«ts,  wc  hare  good  reason 
eoncinding.  When  w«  find  tliat  KharcholdLTit,  who,  Hoaiciimcx  gain- 
Bg,  but  often  losing,  have  made  that  railway-aystem  by  which  na* 
>nal  prosperity  has  been  so  greatly  increased,  are  Bpoken  of  by  the 
QcU  of  the  Democratic  Federation  as  having  "  laid  hand*  "  on  the 
us  of  oominiiniculion,  we  may  Infer  tliat  llmse  who  direoteil  a 
cialiftic  admiuiMlration  might  interpret  with  extrome  pcrvvriiity  the 
kima  of  individuals  and  classes  under  their  control.  And  when,  fur- 
r,  we  find  members  of  this  same  oooncil  urging  that  the  stale 
]ld  take  p09sc»»ioii  of  the  railways,  "  with  or  without  compensa- 
tion," we  may  mispecl  that  the  \\v!m\*  of  the  ideal  nociety  dciriri'd, 
vonld  be  but  tittle  deltirntd  by  oonsidi-ratioiitt  of  ecjulty  from  pumuiog 
Trhatevcr  p^Hoy  they  thought  needful — a  policy  which  would  always 
be  Oite  identified  with  their  own  supremacy.  It  would  need  but  a  war 
with  an  adjacent  society,  or  Komo  internal  discontent  demanding  for- 
cible suppression,  to  nt  once  tranoform  a  t>ociatl«tio  adminiitt ration  into 
a  grinding  tyranny  like  that  of  ancient  Peru  ;  under  which  the  inaNM 
of  the  pw>plo,  controlled  by  grades  of  officials,  and  leading  lives  that 
were  inspected  oat-of'doofB  and  in^doorH,  labored  for  the  support  of 
the  organiuition  which  regulated  them,  and  were  left  with  but  a  bare 
Bobeiatcucc  for  ihemselvon.  And  then  would  be  completely  revived, 
under  a  different  form,  th.it  ritghnt  of  alatun — that  oyKtem  of  <-oni]>uI- 
6ory  eo-o[ieration,  the  decaying  tradition  of  wliirh  is  ri-])ri-«eiiled  by 
th«  old  Toryism,  and  toward  which  the  new  Toryism  is  carrying  us 
back. 

"  But  we  nhall  be  on  our  guard  ftgninst  all  that — we  shall  fake  pre- 
caations  to  ward  off  such  disasters,"  will  doubtleffi  say  tlie  entiiusii^ts. 
Be  they  "  practical "  politicians  with  their  new  regulative  measuw-s,  or 
communists  with  their  schemes  for  reorganizing  labor,  the  answer  U 
ever  the  same:  "It  is  true  that  plans  of  kindred  nature  have,  from 
unforeseen  raiiwti  isnd  julverwe  aceidenti«,  or  the  misdeeds  of  those  con- 
oeiued,  been  hroughl  to  failure  ;  but  thli*  lime  wc  nball  profit  by  past 
experiences  and  succeed."  There  seems  no  getting  jieople  to  accept 
the  truth,  which  nevertheless  is  conspicuous  enongh,  that  the  welfare 
of  a  society  and  the  jtistice  of  its  arrangements  are  at  bottom  depend- 
ent 00  the  charuclere  of  itn  members  ;  and  that  improvement  in  nei- 
ther can  take  place  without  that  improvement  in  eharaeter  which  re- 
Roltx  from  carrying  on  peaceful  industry  under  tlie  restraintn  ini|KM<ed 
by  an  orderly  social  life.  The  belief,  not  only  of  the  socialists  but 
itin  of  those  so-callod  Liberals  who  are  diligently  preparing  the  way 
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for  th«m,  u  tliBt  by  dao  alull  ui  ill-working  humanity  may  ba  I 
into  wcll-workintj  iiwcilittioDH.    It  is  n  di-luiion.    Tbc  (k-ft.'Ctivc  i 
<>r  ciitiMD*  will  hIiow  ibcmielTM  iii  thu  bod  ncting  of  wltat4>rcr  i 
Mructurc  they  are  arrangod  into.    There  ia  no  political  alcliviBf  bj 
wblcb  you  can  get  golden  conduct  out  of  leaden  instiuotA, 


THE  ELECTRIC  BAILWAT. 

Br  LiitTUurt  BRADLEY  A.  FI3EB,  V.  S.  N. 

TTTTTH  moat  mon  wbo  have  not  bald  timo  to  follow  tbe  procrc* 
VY  made  of  laU  in  applying  electricity  to  the  practical  work  of  \\« 
world,  tbhi  form  of  energy  is  obicfly  associated  witit  (■vrtiitn  rxjfn- 
metitd  at  ncbool,  by  which  tlie  tediuut  of  book-studying  wait  viiliK^nel 
with  oibibition«  of  sparkii  and  sbocka  and  other  curious  and  inlerpfl- 
ing  pbcDotnena,  though  it  may  be  aieo  oonuccted  in  their  uiindfl  witli 
cluctric  hair-brailieo,  ckctric  eoreet*,  magnetic  clothing,  etc  Tbey 
regard  It  alno  aM  couvi-niout  for  Mtnding  diipatchea  by  t«l«gnpb,  and 
in  genenl  for  doing  work  where  delicacy  bnt  not  much  force  i*  reqni- 
Bit« ;  but  tbe  idea  §eldom  occurs  to  them  that  this  versatile  power 
b  M^ble  of  swiftly  moTing  the  mightiest  uia8§es,  as  well  ai  of 
opocatiog  tbe  tiniest  appondofl  ;  of  turning  the  wheels  of  ponder 
ous  machitii-ry,  iis  well  a«  of  vibrating  thousands  of  times  per  seo- 
nnd  tbc  little  diaphragm  of  tbc  tcli-pbonc ;  of  conveying  to  f«- 
diMant  points  the  waste  power  of  c^laraol*,  an  well  w  tbo  minnto 
forces  )il>omtc<l  by  tbc  telcgraidiie  key,  and  of  illuminating;,  nitli  tbc 
purest  nrtiflcial  light  known,  tbe  most  extensive  and  thi<iJy  po]>a* 
Uied  cili<-a. 

DoubtUtu,  one  great  cause  of  the  skepticism  with  which  many  re- 
gard any  projoci  for  uuug  electricity  upon  a  large  ecale  is  ibo  fsc* 
Ihnt  exhauHtivc  experimcnta  in  this  direction  were  inndo  in  lb«  mHj 
part  of  the  century,  and  tbe  oonclusion  reached  wun  tliat,  though 
power  and  light  could  both  bo  diMributed  by  electricity,  yot  the 
pause  wonld  hv  so  enormous  as  to  render  impraetioablo  any 
«4eetricai  syittcm. 

It  should  not  be  forgotten,  however,  that  tbe  only  great 
fottud  was  tbe  ex|)ense,  and  also  that  the  principal  source  of  Ihls 
ywinM  has  been  removed.  In  those  days,  the  only  way  of  geuent 
M  tleetric  current  was  by  the  use  of  tlie  voltaic  battery,  in  which  the 
*Vf*ripnl  energy  of  the  current  was  procured  from  the  beat  of  **'^— 
xWmWI  combination  going  on  in  thebatt«ry  ;  but  in  1S31  Fandl^| 
-Rhr^xvnsl  a  much  cheaper  way  of  generating  electricity,  wb<ai  1^^ 
(MHM  iMt  it  could  be  produced  by  simply  moving  magnets  in  tlw 
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ty  or  coiia  of  wire,  or  coils  of  wire  in  Ihe  vi«inity  of  magnds. 
I  eignificancc  of  his  discorcry  was  so  apparent  that  invptiton  bc^n 
ono«  to  devise  means  for  gi.-nor;iting  cnrrcntH  njwn  an  csttttiditd 
scalp,  by  moving  largv  inagnetd  in  the  vidnity  of  large  coilfi  of  wire 
,.  by  mran*  of  machinery;  and  this  mechanical  system  baa  DOW  boon 

Ktaght  to  aiKh  perfection  that  the  cost  of  producing  «  bone-power 
electrical  energy  can  bo  as  easily  and  almost  as  accurately  calcu- 
ed  as  the  cost  of  producing  a  Itorsc-powcr  in  a  Hlcam-engiue  or  any 
^Uior  famili:u-  apparktus. 

1  ordvr  to  arrive  at  a  clear  comprehension  of  the  present  atate  of 
it  will  be  necessary  to  remember  that  any  work  which  we  per- 
I  must  be  |>erformed  by  the  expenditure  of  a  certain  and  absolute 
aoant  of  energy,  and  that  wc  can  not  create  this  energy,  but  can  only 
in  it  by  changing  the  form  of  Home  other  kind  of  entrrgy.  In 
:  voltaic  battery,  as  we  have  naid,  the  electrical  energy  ia  obtained 
tnnnfonniiig  the  heat  of  the  chemical  action  going  on  in  tlie  cell 
electrical  energy,  so  thai  the  amount  of  the  latter  that  can  be 
^t  out  of  any  voltaic  battery  is  limited  by  the  amount  of  energy  of 
the  eheuiical  combination.  Now,  the  metal  ordinarily  used  for  fur- 
Dialling  chrmienl  energy  in  a  voltaic  battery  is  xino,  and  the  heat  of 
combination  of  zinc  with  oxygen  is  only  about  one  sisth  of  that  of 
coal,  while  its  oosi  is  more  than  twenty  times  as  great ;  so  that,  to  get 
the  ■amo  amonnt  of  energy  from  sine  as  from  coal,  would  cost  about 
one  hundred  and  twenty  ttnic4  as  much.  Kow,  in  the  mechanical 
method  of  gi.'nerating  eloclricily,  the  electrical  eiicigy  is  produced  by 
tfae  neclianieal  means  of  moving  large  magnets  near  coils  of  wire ; 
iMt  the  mechanical  energy  necessary  to  do  this  is  obtained  by  th]B 
OorobostioQ  of  ooal  (I  e.,  the  chemical  combination  of  coal  with 
oxygen). 

It  would  be  incorrect,  however,  to  say  that  wc  can  in  this  way  pro- 
duce ehwtrioity  one  hundred  and  twenty  tirow  as  cheaply  M  by  a  l»at- 
ti^ry,  bcs^anse  there  is  an  enormous  lo<»  in  converting  the  heat  of  com- 
buMJon  of  the  coal  into  electricity,  whereas  the  voltaic  battery  pro- 
daces  the  electricity  directly.    The  losses  in  converting  the  enei^y  of 
the  eombnstion  of  coal  into  mechanical  energy  are  so  prodigious  that 
even  a  theoretically  perfect  engine  could  not  get  hold  of  more  than 
from  twenty  to  tventy-five  per  cent  of  tin;  total  energy  in  the  ooal,  on 
aoooont  of  the  loss  of  the  heat ;  .so  that,  if  an  engine  (a  good  one)  has 
ftn  efflciency  of  eighty  per  cent,  it  can  not  actually  eonvert  into  work 
aa  ranch  as  twenty  per  cent  of  the  total  energy  in  the  coal.    The  Iom 
DOW  in  converting  ibia  meclianieal  energy  into  the  electrical  energy  in 
the  circuit  where  it  w  desin-d  may  be  taken  aa  about  fiftc^en  per  cent, 
^^a  that  only  about  from  fifltieii  to  acvciitecn  per  cent  of  the  total  en- 
^ftgy  of  the  boming  coal  may  be  looked  for  in  the  electrical  elrciut. 
^^tit,  SH  the  original  cost  of  the  coal  is  only  j^  of  that  of  the  sine  fur- 
III .  nishing  an  e<|ual  amount  of  energy,  we  see  Uiat  the  meehnnical  method 
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of  prodnving  cicctrkity  la,  rougbly  Hpeaklng,  about  tw«titj  vmmx 
cbtrup  an  Uiat  of  j^ctit-rutiDg  it  by  bstleries, 

TLu  ]>tv»i;ul  way  of  generuting  largo  qnaatitiea  of  eltKUicttii 
qnino,  then,  an  eti^ue  and  builvr  for  converting  the  chemi<:al  i 
of  buTDiog  coal  into  medianioal  tmergy,  ao<l  a  dovic'e  wli^rvtj 
mvcttanical  viivrgy  in  made  to  moro  magnet*  in  the  Ticlnity  <i(  coiki 
wire  or  coiln  of  wiri,<  in  t]»6  vicinity  of  mugiivt*,  so  as  to  cootM  ' 
nwchauical  energy  into  electrical  energy.     Sucb  u  dovicc  is  calltdl 
dectric  machiue,  or,  ordinarily,  a  dynamo-eleotrio  macliine ;  and  iMl^ 
t«mi  LB  usually  abbreviated  into  "  dynamo." 

A  (lyiiaino  of  a  type  in  considerable  use,  and  on«  of  tbe  tariiol 
and  lic«t  fiirma,  is  aliou-n  in  Ftg.  1.  In  tfaia  dyaamo,  coila  of  wire  in 
wrapped  about  tbe  long  "aruaiiirc"  Rtiown  in  Dio  center,  vhich  it 
revolved  between  tbe  poles  of  the  targe  inagiii'>t  (A)  by  a  belt  coMiif 
from  a  Hteam-engine,  and  going  aroond  the  armaturo-pulley  t«fl  D 


the  rear.  Tlii?  approach  to  and  reooKtion  from  the  poles  of  tbe  diffw- 
ent  coils  of  wire  of  tbe  armature  geuerate  a  sucoonuon  of  correnU 
whii>h  .trc  collected  by  "  bmslics,"  and  sent  out  into  tbocircoilui 
conwiaul  current. 

But  s  most  bcaatifal  example  of  the  tnith  of  the  theory  of 
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atioQ  of  energy  \»  affor(1c<l  by  tho  fact  that  a  dynamo  will  not 
generate  an  eloctriu  varrvnt  if  it  ht  rcrolvvl  by  mechauical  means, 

that  it  will  iiJMjIf  Tcvolvo,  if  an  olofltriu  current  be  itcnt  through  it 
trom  an  exterior  source  ;  eo  that  it  not  only  can  transfonn  mcobaniua] 
enerffv  into  electrical  energy,  but  can  also  tranaform  electrical  into 
mechanical  energy,  When  useA  for  this  pnrpoao  it  is  called  an  "elec- 
tro-inolor,"  and  somctimcM  an  "electric  engine." 

Not  only,  however,  ih  il  necwuary  for  an  engine  to  be  capable  of 
doing  a  eenain  kiiiij  of  «'orlc ;  il  \n  aUu>  noei^Hxary  for  it  to  be  ea[>ablo 
of  doing  it  economically,  and  it  is  for  this  reason  iJiai  such  a  great 
fatore  ia  prophesied  for  electric  engines.  For,  while  an  excellent  and 
elaborately  ctHistractcd  stationary  steam-engine  can  produce  but  a 
small  fraction  of  the  energy  it  absorbs,  a  good  electric  engine  (or  eloc- 
t>0<niOtor)  will  rrtum  ncvenly-five  per  cent  of  the  okctric  energy  given 
it  by  the  generating  dynamo.  For  the  reaaon,  however,  that  no  eco- 
nomical means  of  generating  large  ouirents  are  yet  discovered,  except 
the  method  described  of  first  burning  coal,  the  use  of  electric  machin- 
(try  IK  at  present  restricted  to  certain  iiidtislries.  Now,  one  of  these 
ioduslriex  \*  believed  to  be  milro»ding. 

The  opinion  in  generally  held  that  railroad  oompaiiiea  desire  to 
obtain  as  large  a  return  as  possible  upon  their  investment,  and  there- 
fore to  rnn  their  trains  as  cheaply  as  possible.  If  this  be  true,  th« 
value  of  an  electric  railwuy  will  Iwcouie  ubvioua,  when  one  reinemheni 
tliat,  of  ncccii«ity,  the  present  Iwoniotive  i»  waHtefnl  in  the  extreme, 
and  that  in  nn  electric  railway  a  liii^<:  and  econoniical  NtAtionaTy 
engine  reiidon  ita  mechanical  energy  to  a  large  and  economical  dynamo 
which  sends  an  electric  current  to  an  economical  motor  on  an  electric 
locomotive.  This  motor  is  connected  with  the  driving-wheels  by 
gearing,  belting,  or  other  suitable  devices,  »o  that  itat  revolution  pro- 
duces a  revolution  of  tlte  driving-wheels  and  a  conxeqncnt  progroHM- 
ive  motion  of  Ibe  electric  lc>comotive,  in  the  same  way  that  the 
engine  of  a  steam-locomotive  produces  a  rotary  motion  of  the  driv- 
ing-wheels, and  a  consequent  progressive  motion  of  the  stcatn-toco- 
motive.  There  ia  a  certain  loss  of  electricity  in  |>3S«ing  from  the 
dynamo  to  the  motor  on  the  locomotive,  both  from  leakage  and  from 
overcoming  the  resialanee  of  tho  conductors ;  but,  for  distances  not 
too  gT«at.  this  I06S,  added  to  the  losses  in  converting  the  mechanical 
enet^gy  of  ihe  station.try  engine  into  electrical  energy,  and  in  reeon- 
verting  this  electrical  energy  back  into  mcclianical  energj'  by  tho 
motor,  ts  not  eijnal  to  the  loM  injtoparable  from  even  the  best  Bt«am- 
1ocomotivc!ik 

It  will  be,  of  course,  noticed  that  it  ia  necessary  constantly  to 
maintain  an  electrical  connection  between  the  electro-motor  on  tho 
locomotive  and  the  stationary  dj-namo,  in  all  poaitiona  of  tho  locomo- 
tive.    To  accomplish  this  effectively,  a  number  of  systems  have  been 

entcd.     By  one  system  the  rails  themselves  net  ae  conductor*,  lh« 
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odrrant  ftoing  to  Uto  lucomoUve  hy  one  rail  and  retarning  hs  Ik 
oUi»;  whiti',  ill  oltior  gystt-nis,  &  lliifl  or  aaxilUry  coDiluctotisad 
To  collect  tlie  current  nnd  ■pan  it  through  the  motor,  tvoiU^il 
popiMT  or  brws  in  th«  circuit  of  Um  motor  uxiend  from  tlw  loeta* 
Uvu  and  preu  iiiKin  tbi;  couductorn ;  m  tJiat,  a*  th«  car  adtwia 
thme  kc«p  up  a  twnping  Dontacl.  Two  wbcoU  in  circuit  with  Uw  » 
tor  are  also  iiorootimcs  (wed  aa  colleolora. 

TIic  dltinction  of  being  the  Srst  to  conceive  and  anggest  tbc  ila 
of  an  olectric  railvay  ewmt  to  belong  to  Dr.  Werner  Siemeni^  «t  lb 
eelebrated  firm  of  Siemona  A  Halitlie,  which  Ivm  boeu  mom  iiliiiitiM 
with  tbo  practical  doralopmcnt  of  <'U-^-irical  «;tvuc«  thiin  utj  UW 
firm  in  tho  world.  In  purauanoe  of  liin  idea,  Dr.  Siemcnit  cgD«rK«l 
Ihc  finrt  eWlriral  railway  at  Berlin  in  1^9. 

In  tbi»  railway,  whose  length  watt  about  three  hundred  aad  1i\) 
yanU,  and  whooe  jGCauge  was  about  three  feet  and  three  inrbca,  alUd 
or  auxiliary  conductor  wiu  usi-d   to  convey   the   current  fren  Ik 
dynamo  to  the  motor.    Tlila  conductor  lay  between  nt>d  parallel  to  lU 
otlicir  two  rail",  .tnd  the  current  waa  taken  fn)m  it  by  a  miKal  faflik 
conncdc-d  with  tho  motor,  which  extended  from  Uie  carandpreMil    I 
npon  the  conductor.     Aft«r  going  througli  the  motor,  tbo  cninu 
went  to  both  rails  and  by  tbom  back  to  ttko  dynamo,  the  tails 
aa  the  "return,"     The  mof>r  was  placix]   apon  a  car,  at 
which  WITT  three  other  can,  the  fintt  thuit  actisg  as  the  l< 
tire.     Such  was  the  interest  excited  by  tliiK  iiotoI  system  of  t 
portalion,  and  such  its  Buccess,  that  it  continued  in  operation  for 
era!  months,  and  carried  tbouMmd*  of  people,  tlin  tn 
for  fare4  being  contributed,  it  in  Bald,  to  charilablf   ; 
the  city. 

The  sucoess  of  this  experimental  railway  led  tho  Minti 
to  plan  another  upon  a  more  extended  scale  ;  and  thi'V 
the  awlboritieH  for  i>enni«sion  to  bnild  aa  elovaivd   road  in  U«im. 
aix  milen  long,  on  which   single  cnn,  each   fItUn]  with   an  etKt: 
motor,  were  to  be  run  by  means  of  electricity.     Pcmiiviiun  lu  do 
watt  refusal, on  account  of  the  iuconvenienec  to  the  inhabitant*  wl 
would  rcBull  from  the  structure;  hut,   ultimaloly,  leave  was  fi' 
th«  same  firm  to  build  a  surface  electric  railway  from  Ltchtfrf* 
ono  of  the  suburlw,  to  the  military  academy.     This  railway  ii 
mnninp,  and  its  operation  bait  tlironghoui,  for  more  than  tivo 
been  of  the  most  itatiafactory  cbara<'lrr.     No  auxilinrv  cond 
UKcd,  the  current  going  from  the  dynamo  along  one  mil, 
of  the  wheel*,  through  tbo  motor,  through  a  wheel  on  the 
side  of  the  ear,  and  thence  to  the  other  rail,  whioh  acts  as 
torn."     No  trains  are  made  up,  but  each  car  is  futrii  with  nn  ei 
motor,  whieli  lii-s  beneath  the  flooring.     As  the   authorltlM  diidirB 
these  cars  to  fall  under  the  same  heading  as  tram-cars,  the  apeed  «» 
which  they  may  bo  run  is  limited  by  law  to  twelve  miles  pi-r  Locr. 
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bis  HjMied  U  realized  with  L-afic,  but  a  mucb  greater  rate  oould  be  ftt* 
,  if  it  were  allowed. 

can  hardly  be  hoped,  hovrerer,  that  encb  a  simple  eyetem  as 
«oald  bo  adopted  for  running  cars  in  tb«  Btreot«  of  a  etty,  for 
iltlcultica  would  b«  iRtroiluced.  Tbe  fact  tliat  tlic  niils  in  tlie 
xsMiX,  of  nee<««ity,  bu  cIomi  tt>  Uiii  surfove  of  the  grunud,  aiid 
kat  tliey  are  to  be  stepped  upon  by  men  and  horses,  shows  at  onoe 
le  necessity  of  baling  tbe  conductor  out  of  the  way,  and  tbe  danger 
(  having  the  current  Iraverso  the  rails.  At  the  Electrical  Exposition 
iAA  at  Vxfi»  in  I'^fil,  Mcwr*.  Siemens  &  Hiilskt-  h;i<l  an  cU-ctrio  rail- 
liy  in  o|icrull<iii,  in  which  u  third  or  auxiltury  conductor  was  luted  ; 
Qt  this  run  along  on  posts  likv  a  u-legrapb-wire,  tlie  current  being 
ODTeyed  from  ibis  conductor  to  tbe  motor  by  means  of  a  flexible  con- 
actor,  which  was  connected  at  one  end  with  the  motor  on  the  car, 
od  at  the  other  with  a  contact-carriage,  or  trolly,  vbich  was  drawn 
long  tbe  conductor  by  the  car  as  it  advanced. 

In  niin(«,  in  tunnels,  and  in  all  plaoeti  wbvrv  the  smoke  of  burning 
Mil  id  objectionable,  it  would  kixui  that  tbe  electric  railway  possessee 
Brivaled  advantages.  As  tbe  motor  gives  off  no  smoke,  makes  little 
jise,  oocupies  but  a  small  space,  and  does  not  have  to  carry  its  own 
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faol,  il  poMOues  many  poiota  of  Buperiority 
loiuc,  aaay,  amoky  locomotirc.    Indevtl.  in  Ii 
in  Ibe  roioca  at  Zankorodv,  wlivro  a  Siucnci 
rtuiDing,  a  HU-am-locomotire  woul4  be  not 
pOMible. 

In  ibc  Zankerode-inine  railwav,  the  cun 
namo  along  the  roof  of  the  tDnnel  through  < 
Bhown  in  Fig.  2,  which  thtu  acta  a«  »  coodni 
a  oont act-carriage  connected  with  tbs  moto 
flexible  conducton,  alto  ibovrD.    Tlie  rctun 
motor  gocK  to  thu  other  inverted  T-iron  by  m, 
or,  and  thence  back  to  the  dynamo. 

The  most  oxteDsive  electric  rmilvay  now  ii 
by  Messrs.  Siement  in  Ireland,  which  nina 
mills,  a  dtdtaucc  of  about  ^x  milet.  Aa 
rcvolrwl  by  a  stationary  irt«am-engine  suppli 
hut  it  is  intended  to  utilixe  the  waste  powci 
about  three  quarters  of  a  mile  from  the  end  oi 
neoc«8ary  works  can  bo  constructed,  l^u  coal 
locomotives  is  found  to  be  IcM  than  that  of  rui 
over  tho  same  track,  and  it  will  bo  much  reduoi 
tion  of  tho  power  of  the  waterfall  (twenty-foa 

By  another  system  of  electric  propulsion,] 
carry  batteries  of  electric  accumulators  in  the! 
tfa«  current  to  tbc  oar  by  oonducton.  By  tb 
Teloped,  a  targe  atationary  engine  is  to  bed 
which  will  gooorale  a  current  that  will  chM 
"  storage-baiteriee,"  as  they  are  sometimes  oal] 
to  lie  nnder  tlie  Hat«  or  in  some  other  conr< 
ourrcnt  to  iliv  motor  direct. 

As  accumulators  may  play  an  important 
and  as  inuoh  that  is  tocorreet  haa  appeared 
a  few  words  of  description  may  not  be  out 

l*robBbly  the  most  prevalent  conception 
or  other  receptiK'lo  in  which  electricity  is 
be  drawn  when  desired  ;  and  for  practical 
ciently  oorreot.  From  a  avicntific  point  of 
satisfactory  to  regard  an  accumulator  an  a  bi 
trieal  energy  of  the  current  which  it  rendon 
action  duo  primarily  to  another  cnrrcnt  whii 
To  spcjkk  more  in  detail,  the  onlinary  accumul 
two  lead  plalcH  titandiag  in  ncidulatMl  water  i 
like  an  orditiary  voltaio  battery,  after  ttiey  ha^ 
strong  cnrrent.  Tbis  current,  called  the  chargi 
tbrc'tigh  tbc  liquid,  deoompoees  it,  the  oxygon, 
lead  plate  and  the  hydrogen  to  the  other  T 


other  load 
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1i»  \etiA  plate  to  which  it  goCit,  tbtui  forming  pcroxiilo  of  lend, 

\6  bfdrogeD  reduccA  auy  oxide  that  may  l>o  o»  tlic  other  lead 
thoB  producing  pore  lead,  some  of  the  surplus 

:<>n  fonniiig  m  a  film  upoo  the  enrfaoo.  The 
ng  correal  im  then  rercned,  so  that  the  latter 
»  now  altaeked,  and  i»  tlicii  rcvencd  again  ; 

'ect  of  these  operations  hoing  to  render  llio 
ea  of  both  lead  plates  porous  so  that  they  pre- 

large  enrfarc,  and  can  therefore  hold  a  great 
(  peroxide  of  lead.     When  the  charging  ctir- 

broken,  the  oxygen,  nliidi  ha«  been  forcibly 
ttA  from  the  liquid,  seeks  to  recombine  in  the 
vay  that  a  stone  which  has  been  forcibly  sep- 

from  tile  earth  se«ks  the  earth  when  liberated. 

the  two  lead  plates  bo  joined  with  a  wire,  the 

of  the  oxygen  in  the  peroxide  of  load  trying 
Mobioo  is  to  geucrHte  »n  electrical  current  in 
ponito  direetion  to  th«  original  one ;  and  thia 
current  which  is  utilized.  The  value  of  accn- 
Drs  would  be  much  increased  if  this  return  cur- 
oald  bo  made  greater,  and  if  the  weight  and  rt*,*. 

if  tfao  aocumulaton  themselves  cooM  he  made  less.  At  pre«- 
Swever,  their  nsc  \»  reiitriclcd  by  ntason  of  their  great  cost  and 
i,  and  by  the  jimall  ratio  (about  fifty  per  cent  in  practice)  of  the 
cal  energy  returned  to  that  expended  in  charging  them.  Nevcr- 
I,  tbe  fact  that  the  aocumolstor  system  of  electric  railroading 
the  neceasity  for  any  conductors,  which  ftoinctimoe  are  inoon- 
It  and  expensive,  and  which  tlicmsiclreJi  occasion  great  loss  of 
cal  energy,  leads  many  to  believe  that  for  «hort  routes,  as  upon 
car  linen  of  citiex,  aoeumnlalors  will  be  very  efficient. 

tJw  Chicago  Exposition  of  li-iilway  Appliances,  which  has  juiit 

the  aystem  of  Messrs.  T.  A.  Edison  nod  S.  D.  Field,  of  New 
Vaa  tried,  and  with  undeniable  tmcocas.  By  this  system  a  third 
etor  is  osed ;  but  it  w  not  placed  upon  poles,  aa  in  the  Siemens 

(for  this  would  not  be  practicable  in  the  streets  of  a  city),  but 

a  long  sunken  trough  which  nins  between  and  parallel  to  the 

The  trough  is  covered,  and  a  long  and  very  narrow  slit  runs  tho 
length  of  the  cover,  Tlirough  this  slit  extends  a  strong  metallic 
hicb  is  oonnocted  mechanically  with  a  contact-carriage  lying 
Ihe  conductor,  and  which  is  mechanically  and  electrically  oon- 

with  the  car. 
b  claimed  that  by  means  of  a  scraper,  carried  by  the  contact- 

i,  there  wilt  )>c  no  trouble  occasioned  by  any  aeoumulation  on 

iductor  of  ice,  snow,  or  mad,  but  that  the  car  can  be  satisfac- 
niD  in  all  kinds  of  weather. 

.  4  represents  the  generator  and  track  as  arranged  at  th«  Cbi- 
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oigo  Erporiiion.  It  will  h«  natioed  tltat  ont  pok  of 
(djmmo)  „  ooBtiectM  with  lie  Mxiliao"  middle  rail 
with  050  *rf  ifae  two  wde-niLi  whk-h  an,  m^taUically  «^, 

er,  u  ahown.  The  e 
the  motor  on  lite  car 
oondqctor,  tnd  u 

genernl^r  [»y  the 

Tlic  sdvantagca  . 

railwar,  aiiouid  it  be 

c»hlo  in  aU  nwpwts, 

Mul  there  is  good  rejuc 

ing  thjit  in   time  it  i 

available  and  econom 

liiKw  of  conddombi*  I, 

In  tbo  stfoou  of  a  , 

cars  would  b«  advanti 

the  Hurfaoo   roads  for 

that  they  ooald  hv  rnn  t._ 

and  swiftly  than  bone^ 

an  electric  ear  can  be 

leas  than  its  own  Iwiy 

«»fely  ;    in  crowde<l    ps 

cily.  they  coald  thread 

more  rapidly  chtvagh 

of  oarU  and  ulher  vehicji 

they  can  be  Kto[)[K-d  _ 

more  tjaipkly  and  reijiiire 

[Jut  it  would  be  npuu  oler_ 

that  their  advantage  wim 

uoHoced,  for  ' 

then  escape  dii 

noise  and  all  of 

and  smell  ifaxt 

tend  the  pOMii 

rated  trains. 

By  rctwon  of 
ity  to  Dtake 
trioal  ear  its 

tti  tnireling,  and 
frwincnry  iu  the  i 

arriral  and  departure,  (O  that  to  n»eh  the  depot  half  n  mio 

late  would  not  be  so  M-rionii  a  Ktinjt  as  •'  "ow  is.     A*  f-trh  mr 

light,  it  can  be  stopped  in  >  nmcli*licnerdisl;i:i 

with  a  heavy  train  ;  and,  even  if  a  coIHitioti  *t- 
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inch  a  faorriblo  ching  sm  a  ooliision  between  two  ponderous  ti»in^ 

only  becanM  of  tbe  lightneKs  uf  the  electric  vara,  but  abo  becaaae 

do  not  oatry  3t«am  and  fire  as  locomotives  do.    Another  advaiw 

of  tbe  ligbtnesa  of  the  can  lies  in  tbo  fact  that  tbey  will  exert 

"  wear  and  tear"  upon  the  tracks,  and  tlieroforo  ooeasion  less  out- 

f  or  ri-paira. 

M'hen  the  prcRcnt  modo  of  traroling  in  Pullman  carv  \t  comp!urc<l 
wilh  (be  mode  in  use  not  very  long  ago,  by  wbiob  people  werecraniped 
lor  bours  and  even  daya  in  a  eoaeb  without  epringtt  wortli  calling  by 
.tbitt  name,  and  were  jolted  and  tossed  about  over  nneTen  roads,  we 
Mndndfl  tliitt  traveling  at  the  present  time  is  a  very  iTixnrious  thing. 
But  what  will  it  be  when  we  can  sit  at  an  open  window,  and  glide 
along  al  the  rate  of  sixty  miles  an  hour,  without  tbo  fear  of  snioko 
or  cindera  ;  when  electric  bolU  are  at  hand  leading  to  tlie  inaccessible 
retreats  where  porters  now  secrete  themselves  safe  from  discovery  ; 
when  we  can  start  from  our  homed  to  take  a  car  for  Boston,  as  we 
now  start  to  take  an  elevated  train,  knowing  that,  if  we  misa  one 
oar,  another  will  be  eoon  at  hand  ;  when  electric  incandescent  lamps, 
vrbieb  can  not,  in  coMi  of  accident,  scatter  burning  oil  in  all  directions, 
shall  fiU  the  car  with  a  niild  and  steady  light  ;  «hen  dispatohM  can  be 
received  on  board  a  train  in  motion  as  well  as  at  an  office  ;  ythcn  the 
oars  shall  be  heated  and  meals  prepared  by  electric  stoves  vhicb  can 
not,  in  case  of  accident,  set  fire  to  the  ear — all  the  electricity  needed  for 
tttese  and  numberless  other  purpose*  being  derivid  frnm  llic  Barnocon- 
Tenient  wjurct- — tbo  conductor  carrying  the  current  which  furnishes 
the  propelling  power  ? 

Tliat  any  such  ideas  as  to  what  electricity  can  accomplish  are  vis- 
ionary and  impraeticable  may  seem  to  bo  the  ease  to  some  ;  that,  ihcy 
are  »o  in  reality  is  not  belicvdl  by  many  who  bavo  given  tbo  subject 
impartial  study.  Some  of  thcso  believe  that,  in  the  very  near  future^ 
electric  cars  will  supplant,  horse-ears;  and  upon  short  lineit  like clo- 
Tftled  roads,  steam  ■bx-omolivos  ;  but  that  it  will  not  he  practicable  for 
many  yeare  to  run  cleotrical  cars  apon  long  lines.  Such  may  be  the 
ease.  But  it  slionid  be  remembered  lliat,  in  most  tnstanoes  in  the  his- 
tory of  indnstrial  progress,  the  practical  developments  of  meritorious 
^atems  have  sitrpaMcd  in  rapidity  and  extent  the  expectations  of  even 
imjinrtial  men.  A  very  high  scientific  authority  in  England  oooo 
spoke  Tnry  favorably  of  the  idea  of  using  steam-vessels  for  accom- 
plishing sltort  distances,  and  for  river  naviguioD.  but  laughnl  heartily 
over  the  snggeatjon  of  tbeir  ever  gfiiiig  to  sea,  and  offered  publicly 
to  eat  the  boilers  and  engines  of  the  llrst  one  that  should  cross  the 
Atlantic.  Probably  there  are  not  many  men  who,  in  the  bght  ot  what 
Ilts  recently  been  accfimplished,  would  promise  to  eat  the  motor  of 
4JiE  S»t  electric  ear  that  should  run  from  Xcw  York  to  Chicago. 
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PHOTOGRAPniXO  A  STR1 

Br  0A8T0N  TISSAl 

ABOHKMIAX  obseiTor,  M.  Robert 
•ucccvdi^I  >n  accantely  pliotograpl 
pietnm,  of  wliicli  bt>  liu  t»kvti  iic^vcral 
uader  tho  form  of  lung,  oontinuoux  eparl 
\>*ith  tfi«  sjwrk  the  landscape  oUo  in 


PHOTOGRAPHING  A   STBEAK  OF  LIGHTNING.    75) 

jliTon  for  MtiimtiDg  the  lengtli  of  the  Inminons  train,  vhicb,  in  one 
■Unoe,  ia  C3ilculat<;<l  to  be  seventeen  biiDdri>d  metres,  or  more  than 
imiln. 

Whealetooe  demon stratixl  1)y  tlircot  experiments  of  preat  inf^onity 
bat  single  dashes  of  ligbUiing  do  not  last  more  (liitn  n  millionth  of  a 
ad.     \Wv  taay  jndge  from  this  of  the  wonderful  MMiRibility  of  the 
bew  gi-latinc-bromide  plates  which  permit  the  taking  of  correct  views 
under  thcuc  cundilionB. 

M.  H»ctiph;I  has  giv^^n  a  short  account  of  the  circumstances  under 
rhich  his  photographs  were  tnkvn  and  of  tho  proceesca  he  employed. 
.  tlM  6lh  of  July,  1883,  during  a  storm,  whi-n  lYiv  nicy  was  traversed 


Flo.l. 

by  frvqiient  flashes  of  lif^litning,  he  turned  hiii  instrument  at  about  ten 
o'cloclc  in  the  evening  toward  that  point  whence  the  strongest  flashes 
leeroed  to  bme.  Tho  apparatus  wsw  fumi»hed  with  the  most  sensitive 
B»latin»-broinido  plates,  and  the  fljwh  U-fl  its  owii  impression  upon 
tbem  as  it  was  formed.  Out  of  ten  plates  that  were  exposed,  b«  ob- 
tabed  only  four  photographs,  of  two  of  which  we  here  give  exact 
oopiea,  talten  from  heliographio  reproductions  by  M.  Oillot,  of  Parts, 
be  flrst  figure  reprewntx  two  flaAhes.  In  the  left  one  will  he  observed 
doable  sparlc,  which  also  appears  triple  in  the  middle.  Simttlt 
vol.  xxiT.— ts 
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nvotuly  with  tliU  flkxh  tli«  «k}-  vu  tntTorMd  l>y  saotber,  vW 
ilaa  «pp«ani  nmifiod  iu  ct«a  a  inorv  compUciilvd  nuinncr  ihu  « 
cotapunion.  The  second  figure  rvprcacnts  in  sll  lU  bcautj'  k  i 
witli  many  extensive  and  <UverK«nt  ramiflcatioDS. — TVombUci/, 
Pi^p\^ar  Seienea  2lonthly  from  La  A'aturt. 


METHODS   OF   IXSTRUCTION   Ui  MIXERAIOGY.* 
Br  M.  E.  WAD8W0BTI1,  I'll.  D., 

IK  the  preMDt  diwvscioDi  oonovniing  the  relative  merits  of  claoicil 
and  «ci«ntifie  sUiilies  u  factor*  in  education,  one  point  6e«fUb 
hv  often  lort  Biglil  of :  the  diflurence  between  imtu-uction  giTO  (*r 
tbtt  imqKMe  of  diaoipliuing  the  mind  and  tltat  given  for  thr  jraqM* 
of  imparting  infannation.  The  former  appears  to  be  llu'  eliief  fniK- 
tlun  of  our  pnblic  schools,  academice,  Hcminaries,  and  collogM ;  tin 
iattvr  thf  princijial  objifct  of  t«clinological  and  professional  Ecliotb 
and  graduate  or  tmtviT»ity  ooursM  proper. 

It  would  seem,  then,  that  it  Is  neoetisarj  for  any  one,  secUng  to 
replace  any  disciplinary  etudy  by  something  ebe,  to  aliov  (hat  iW 
proposed  ncir  study  will  afford  an  equivalent  amonut  in  kind,  b 
othur  n-ortlii,  if  the  scicnliNt  can  not  show  that  the  studies  he  pcoposn 
to  int^>cltl«)  into  our  collegM  and  liigh-ccliools  possess,  be^l>d  tbe 
infornialiou  given,  n  iwncr  of  dtitciplining  the  mind,  to  certain  viId- 
able  directions,  equal  to  any  other  studies,  his  oa»c  bad  better  Im<  atdo- 
doned.  llealiaing  tJiis,  it  is  ]>ro['osed  to  ebow  how  iostniciion  in 
mineralogy  can  be  and  has  been  given  in  sacb  a  way  as  to  cultinu 
and  develop  faculties  of  the  greatest  value  and  use  to  any  man,  whu- 
vver  may  be  his  walk  in  life.  Of  neoestity,  personal  experience  nuA 
be  referred  to  in  this  coiti-,  which  is  the  excuou  for  the  GeemiDg  tgotin* 
of  this  article. 

It  iH  intcaded,  first,  to  show  how  this  was  aooompltHh«d  in  tlie  dr- 
mentary  oontse  in  mineralogy  in  Harvard  College,  ax  giv«n  etvfnl 
years  ago.  This  course  extended  throu!:;hout  tho  college  year,  n- 
t|airing  of  the  8tudonl»  ationdanoc  upon  throe  lectures  a  week,  or  tbeii 
equivalents,  and,  in  addition,  at  Iciut  dx  hours  of  laboratory  vork. 
Since  it  (like  nearly  all  the  courses  in  Harvard)  was  an  elective,  il  m 
taken  only  by  a  liroil«d  number  of  indents. 

At  the  lime  of  my  acquaintance  with  it,  a»  a  pnpil,  the  first  t»o 
and  a  half  months  trere  devoted  to  crystallography,  while  delMniM* 
tire  mineralogy  occupii>d  tliv  nut  of  tbe  year.  Tho  crylaUognpb; 
was  taught  by  miiaiui  of  crystal  models,  with  ill tutnit  ions  taLinfroB 
natural  cryKlnln,  and  embraced  certain  of  th«  initthcmatiail  tffint^ 

'  AbttmciDf  n  pRf^rivwl  before  th«  Socloljr  of  Nstnntlmnit  CmiiutilMS"" 
Nflir  York,  Deccabor  ST,  IS8S. 
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Hb| ;  bat  Uie  caiurse  was  lar;gcly  deroted  to  tlie  drawing  of  figures  of 
Bmitibi     Nearly  all  of  thU  itifitruction  n-as  of  a  kind  that  caused 
Boe'paptl  to  do  bis  work  in  n  mochanical  miititi<;r,  follon-iog  "thumb- 
■roleii"  given  by  the  iustractor.    Tbe  slndviit  cvidontly  wiut  Dot  e:c- 
|peot«d  to  uDdcrotand  the  rt'Mons  for  bin  work  —  the  great  object 
iBeemcd  to  bo  to  moebanic-ally  produce  ttic  moat  beautiful  and  jierfeot 
Idniwings ;  and  on  this  part  of  the  course  itis  not  proposed  to  dwell 
I       The  mineralogical  iitstntction  va»  given  In  tJio  following  manner : 
■  First,  tliere  had  been  chosen  a   HCt  of  tliu  mont  ini|)Orl:tiit  mineral 
I  species,  amoanting  to  ovur  two  hundred  in  all,  witJi  wbiob  it  wan 
I  thought  best  tliat  tlio  ittudcnt  should  be  familiar.    A  sufficient  num- 
tfaer  of  typical  itpeoimcnti  of  each  ai>ectea  and  ita  important  varieties 
hwl  been   labeled  and   permanently  arranged,  according  to  I>aaa'H 
"  System  of  Mineralogy,"  in  a  sol  of  drawers  accvMible  to  the  stu- 
dent.   'Ilie  iiutructor,  with  tho  specimens  before  bim  and  tbe  atu- 
r dents  around  htm,  proceeded  to  point  out  the  essentia]  cliarscteristics 
of  thoic  mineraU,  calling  attention  munly  to  those   fcstures  which 
would  distinguish  each  mineral   from  all  others  in  tho  chosen  set. 
It  waa  not  proposed  to  burden  the  pupil  with  long  descriptions  of 
each  mineral,  but  ratliur  to  require  him  to  know  and  understand  that 
whirh  {ifparate<l  cadi  one  from  itn  follows,  tind  caused  it  to  stand 
out  dirtinct  from  them.     To  this  end  every  means  of  determination 
I  that  seemed  essential  waa  put  in  requisition,  except  <]uiint  ita  tiro  analy- 
'  sia.     If  tho  crystalline  form  was  sufficient,  the  student  was  uot  ex' 
peeled  to  go  further.     If  tbo  physical  properties  sufficed,  that  was  alt 
tbat  was  necemiary ;  if  not,  then  rexnrt  mu«t  be  bad  to  the  blow- 
l^pc,  and  even  to  the  wet  tests.     The  student  vaa  taught  to  do  tbat 
I  which  the  practical  mineralo^at  does — to  determine  hia  minerals  by 
the  shortest  method  consistent  with  accuracy — tlie  method  to  vary 
according  to  tho  specimen.     The  pupil  was  taught  to  obsen'o  tbe 
color,  Btnak,  lionlneKX,  etc-,  to  wi'igh  tho  evidence  in  each  ease,  and 
to  dvcidc  according  to  tbe  weight  of  the  evidence.    Ko  guess-work 
waa  permitted,  but  some  decisive  test  was  required  whieb  should  prove 
Uut  the  specimen  belonged  to  the  species  to  which  it  had  huon  as- 
signed.   After  a  certain  group  had  been  passed  over  by  the  instructor 
— 4S,  for  iiwtance,  tlic  picked  species  of  tbo  native  elements,  sulphides, 
tUc,  and  sulpliaraenitea,  etc.,  of  Dana's  itystera — each  rindcnt  was  as- 
signed  a  drawer  containing  specimens  of  these  mincralx.  nnlnbolcd  and 
mixed  together.    These  specimens  were  selected  so  as  to  be  fair  repro- 
Mntativee  of  tbo  species  and  varieties,  but  yet  sufficiently  difficult  and 
varied  to  bring  into  play  the  student's  faculties  which  it  was  desired  to 
caltivate.     As  aids,  the  student  w.ns  allowed  his  lecture-notes,  Dana's 
"Synteiii  of  Mineralogy,"  and  the  lecture-drawers  of  labeled  minerals. 
After  Buffieient  time  bail  been  gi^'en  for  the  laboratory -wctIc,  each 
stsdent  was  expected  to  be  qiK-Ntionod,  dnring  tlic  lecturivhour,  upon 
such  specimens  as  the  instructor  cIiom;  from  bis  drawer.     The  student 
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r  to  gaae  Um  spedmen,  Lut  aUo  to  jfire  his  pn^ 

i  3  cvuin  tpcdM  and  not  to  soy  other. 

•uofBieij  work  bad  be«o  pcirformi-d,  tlie  imtracur 

iMtt  grw^— dw  ebloridos,  etc.,  ituoridi-s  au<I  oxidttil 

Idwutrea  wUli  tbe  •aeattcdiog  laboratory  work  U- 

■  ^"i*.  '"'<-  in  'lug  dnwers  for  determioatioD  there  wvrv  placed  qmi- 

^■^  :  tlii«  gronp  but  also  of  iho  preceding  groap.    lU 

'   umnghoot  tlw7«ar,  bo  that  the  etudent  wu  oiubbu 

.     .   any  upwiM  h«  had  previously  Ktcidicd.     Written  viait 

ruMMi*  wnt*  uooalMulIj'  iiitcni[N-riM.'d,  in  which  the  student  vw  » 

t'unwl  to  (UtacniM  «  certaiii  numlnT  of  picked  spiK-imens  tkitvcn 

i'lMwi  b«{on  biiB,  md  write  out  the  reasons  for  hiit  dot«rDuna1iiH& 

r'najratomuf  Instractwo,!  bvliere,  n-aa  dcvisvd  by  the  tcat^ier  of  tbi 

niwM  ax.  that  titM,  PnfcMor  J.  P.  Cooke.     Aft«r  baring  eodtarcnl 

i^iofunu  n;r««if  a*  lo  t^e  tnetbodR  of  iusirTiction  to  eleincnttry  in» 

lioilt  in  this  country  aiid  in  Kiirope,  I  hnvo  ss  yel  fa3ed  le 

■  that,  in  my  judgment,  equal*  this,  both  for  the  mental  diict- 

piuw  4iul  cha  practical  instruction  it  givea;  and   I  take  plcameh 

lukawwiwlging  my  gn«t  obligations  and  gratitude  to  ProfeMor  Coob 

fi«  lib*  aifaMnklogical  inatractioa  I  roceivnl  from  him  in  that  ooniM 

Wlwa.  in  tha  proceon  of  titiii\  this  counto  p«eaed  tinder  my  c'   ' 

<{f«at  mudltfcatttfiis  were  made  in  it ;  the  cryBt«Ilography  wa<  re 

m  anMiual  and  lilhotogy  added.     By  a  different  arrangement  the  crji 

^wUognpby  wad  taught  in  Htz  lectnreit.     In  thetie,  by  means  of  a  fer 

ia  pcindpteSt  the  Undent  wns  tiiught  to  rccogni«!  readily  to  which 

\  tba  plaoM  of  any  crystal  Iwlonged,  no  matter  how  many  diffeiwil 

_ftiutfilit  h«  represented.     Further  than  this  it  did  notMcia 

'jtfatila  i«  go,  wiiiont  entering  upon  an  extt-ndcd  course  of  ;-*»*■ 

aaifwiiwi  in  mathematical  cryittiillography,  which  would  hare  cod- 

'ttUHHl  tba  cnitrv  tinu-  of  the  counc.     llowever,  it  was  fonnd  that  tU 

.  ■mttv  bwtter  trained  for  the  practical  application  of  crvaUl- 

sugn^^  to  diierniinative  mineralogy  by  this  brief  course  than'tWy 

M  fom-iy  been  by  Iho  two  and  a  half  niontba'  inntrnciion  [imi- 

v-.ilwr  rwlical  change  wiiii  the   substitution  for  the  "genenl 

iQ  the  studentH,  at  the  Icoture-hour,  of  an  boar'a   onJ  ox- 

—11*""-™  f*'  •**  student.     Each  one  was  required  to  arrange  some 

\bu  'h  vUuk  ho  could  meet  the  instructor  alone  in  bis  room,  wilb 

4wl«nt's)  crystal  models,  or  drawer  of  apocimenc  a*  the 

mm.^^  •>*     During  that  hour  he  wa-  carefullv  qucetioncd  apOB 

■*>  '■*  B'il.aBd  erery  effort  was  made  to  lead  liim  to  etprwliis 

vJy     He  was  croaa-examined  on   every  point,  rwlatiug  iwl 

.^■«1  pHncipIcK,   but  alao  to  tlie  particular  spMiaeos  in 

.^  „  required  to  Kt«o  what  charactera  were  upon  the  ^- 

^  »  J,  i«*mmed  them,  and  what  th«ir  reUtiona  were  to  oth- 

-^    -   »  wa^foMd  that  the  student's  methods  wer«  imperieot,  W 
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ic  dcfvctivv,  or  tlist  li«  luul  mitmnderetood  aojthiiig  in  th«  leo- 
turen,  every  vllort  won  mnAv  to  wt  him  right.  Tlio  cxnminBtion  wiw 
really  nuwle  a  pleasant  oonveraation  Ixitwi'i^D  two  fHinds,  in  which 
one  comtantly  endeATored  to  draw  the  other  out,  place  him  at  bis  ease, 
and  eoabio  him  to  toll  what  he  knew.  Methods  of  thought  and  work 
were  the  f^reaX  obji^cts,  far  tnori)  than  oorroctly  naming  tho  specimens. 
In  sach  an  examination  lu  Uiia  the  Htadont  was  obtigrd  to  depend  upon 
bis  merits.  The  teacher  munt  hare  iiidec^l  been  n  poor  one  if  he  eonld 
not  in  that  hour  find  out,  to  a  far  greater  extent  than  the  student 
dreamed  or  suspected,  what  be  knew  and  what  bis  methods  of  thought 
and  work  were.  Every  effort  was  made  to  render  the  student  an  inde- 
ide-nt  thinker,  to  culuvate  in  him  accuracy  and  quickness  of  obserra- 
>n  and  readiness  of  pero^rtioo,  to  lead  him  to  roly  upon  himscJf,  to 
gb  evidence,  to  roason  closely,  to  form  an  opinion,  and  give  hia 
,  tborefor — to  »ce,  to  bo  accurattf,  to  rvavon,  to  judge,  to  decide, 
time  WAD  aliio  improved  as  a  means  of  getting  hold  of  him  and 
iblidhing  cordial  relations  with  him ;  as  well  as  to  turn  him  uncon- 
iu  the  right  direction,  and  to  come  into  that  close  personal 
intact  which  it  is  no  difficolt  to  bring  abont  in  a  largo  nnivcrsity,  bat 
is  so  precious  and  valuable.  Since  those  hourly  examinations 
itvd  witli  each  ]>upil  for  («cb  group,  the  chief  drawbaclc  was 
upon  the  instructor's  time  and  strength,  as  any  one  can  readily 
lize  when  he  considers  that  this  species  of  mental  gymnastics  was 
cept  up  from  sir  to  ten  hoars  a  day,  and  that  there  were  seven  groups 
requiring  from  twcniy-nx  to  thirty  lioun  in  each  group.  It  is  to  be 
borne  in  mind  that  this  work  was  entirely  voluntary  on  the  instructor's 
part,  hut  it  paid  in  the  r&«ultj  to  tho  student*,  and  in  many  of  them  it 
Jias  influenced  powerfully  their  after-life. 

The  students  attending  the  course  comprised  frevhmcn,  sopho- 
juniors,  seniors,  grailuates  specials,  and  sdcntitic  school  stn* 
,  perfectly  natural  result  from  the  extended  elective  system  of 
rard,  I  am  free  to  oonfcM  that,  for  a  course  like  the  one  above  de- 
scribed, I  much  prefer  freHhincn  and  sophomores  to  juniors  and  sen- 
igta.  Tbe  reason  is  not  far  to  seek.  The  prime  objects  of  such  a 
eoniM  are  to  cultivate  observation  and  accuracy,  train  tho  powers  of 
reotoning  and  judgment,  and  above  ail  to  beget  in  tho  student  inde- 
pendence and  frDc<lom  of  thought.  The  previous  training  of  tbe 
opper-olius  men  bad  UMiially  been  such  m  to  cramp  and  weaken  what- 
ever faculties  in  these  directions  they  might  have  originally  possmaod, 
and  hence  it  was  exceedingly  difficult  lo  stimulate  tliem  t«  right  meth- 
ods of  work  and  thought.  This  was  strikingly  excmpUfied  in  the  case 
of  those  students  who  were  thoroughly  conTersant  with  the  hlow-pipc, 
from  their  previous  stndy  of  cbemiatry.  It  was  with  the  greatest  diffi- 
culty that  they  could  bo  prt^vcJited  from  taking  soroo  one  of  the  na- 
meroos  artilirial  blow-pipe  keys  for  the  determination  of  minerals^ 
shutting  their  eyes  to  all  the  physical  characters,  transforming  them- 
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mfItm  Into  mere  wind-tnachtnvs,  and  mcclianiadljr  grinding  out  tU 

Odo  i]ii«Htion  will  naturally  arise  ia  (he  minds  of  ewry  nan:  Ca 
■imilar  methods  be  appliv<t  in  ^ving  iti«tractioo  for  a  limited  list 
vbon  tb«  moiat*  ttnd  sppltADoeii  fur  di.*t«rmiD*tioii  are  of  tltcmMlni 
wacb  circiimiKribcd  P  In  oiw  caae  this  bu  beou  pnicticallf  ansvenJ 
by  m^M-lf,  in  giving  iiutnicttoti  in  tlie  nidimunlii  of  mincr^ogj  ni 
Utiiology  iu  the  Museum  of  Comparatire  Zoftlogy,  Tbo  jiroblua  ra 
to  take  dust-oovercd  mineiala  and  rocts  tbat  had  accumulated  thrcn^ 
many  years — eomc  goo<l.  but  mo«t  of  tlieni  mere  rabbitili,  the  odd>  uJ 
anda  of  variooB  collL-€lton)t— and  giva  a  two  and  a  half  months'  vanm. 
Ftom  the  ncotMiity  of  the  com,  no  blow-jiiiK-it  C'uuld  be  uoed  in  1^ 
bnllding,  tliuv  wore  no  crTstal  models,  and  th«  vholo  appantns  t<a 
qttalititiivc  lc«U  vtM  a  bottle  of  bydrocblorio  acid  and  a  fi-w  tMt-tslNl 
which  i>uuUI  be  VJmd  in  the  cold,  ii^treakera,  magtiifyii)g-glaNac»,Bl^ 
Deta,  and  a  knife  or  file,  with  some  broken  glass,  completed  the  oatflL 
Tlie  misccllaneoas  collection  of  mincnls  and  rocks  waa  waabod  sal 
■ortod,  and  such  epocimcms  as  coold  bo  omuI  were  labeled  and  fiaeed  ■ 
draw«n  acoeiuiibla  to  tho  ftndcota.  With  thlH  materia]  it  waa  impOMi- 
bio  to  amuigo  tcat^rawcn  ai  dcacnbed  in  the  previona  oourae.  Tbf 
iuttraetor  ifaen  directud  the  attention  of  the  students  to  tbose  pbymxl 
and  ohcfidoAl  obaraoten  of  (he  specimona  tbat  they  couht  maks  om  of. 
Tb«  aame  general  system  was  pur^tuil  m  before,  do  far  as  thedlfff' 
ent  condilioufl  would  permit — the  object  being  the  same,  to  hD|i«t 
valuable  ioslruelion  togotberwith  mental  training.  TIio  stodrnti,  nfr' 
dcr  the  direction  of  the  instructor,  worked  over  tho  labeled  dnwm 
and  determined  for  tlicmselves  why  the  specimens  w<.to  laliekid  • 
they  werv.  At  the  end  of  tbe  course  a  M-ries  of  minerals  and  iwb 
was  placed  before  each  etodcnt,  and  ho  was  reqairod  to  dutentuM 
them,  writing  oat  his  reasonn  therefor.  The  result  far  exceeded  wj 
expectations.  Out  of  thirty-eight  ittudcnis  examined,  corojiiisiiig  frofr 
men,  sophomores,  juniors,  seniors,  graduates,  special  and  engiiMcriss 
Mudenta,  thirteen  took  orer  ninety  per  cent,  ibroc  of  whom  had  ^ 
maximum  mark ;  twelve  obtained  over  eighty  per  cent,  6vo  <n€ 
sereniy  per  ci-nt,  four  between  fifty  and  sixty  per  cent,  and  four  b#- 
tween  ten  and  fifty  per  cent. 

Tliat  this  coarse  afforded  an  Intcllcotual  dladpline  of  advaetsgeis 
the  Dtndent  has  been  shown,  among  various  ways,  by  tbe  testimoDy  of 
(me  of  the  iwphonii>re  ntudenls.  Uia  time  later  was  largely  d«vot«l 
to  philosophical  studi»s  including  language  and  history,  anil  ifur 
graduation  he  pursued  tbe  same  slndii.<9i  itt  Harvard  ant)  in  tin*  bcrt 
Europoan  «niver»itie«.  After  h'u  return  from  Europe  and  his  r««h> 
lisbment  aa  an  inatroctor  in  bis  ftvorite  branclie«,  he  InfornH-d  roe  ihrt 
this  brief  course  had  been  of  permanent  advantAge  to  bim  in  hi*  IsleT 
studies,  and  that  it  was  onu  of  the  very  few  of  the  cotinwa  laliea  in 
college  npon  which  bo  could  look  back  with  any  sathfacUon  ami  be* 
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^BsTO  it  had  materially  aido<]  bim  both  in  mtmtal  discipline  and  in  melh- 
^■ds  of  Kindj.  I  «pcAlc  of  tliL«  Hiinply  to  forlif}-  my  clAim  lliat  miner- 
^Blogy  whon  rightly  taught  nffordH  in  ocrtaiD  dircctionn  a  most  valuable 
^Bioatia  of  iDtelleottial  tratniiig. 

^M     In  moat  locaUtie§,  especially  in  rei^ons  of  cryeUtllinc  roclcR,  the 

^wacher,  even   with  very  limited  means,  can   ueaally  procure  many 

^BpecinieRS  of  at  least  a  few  i>pcciee,  which  bo  can  arrange  fur  his  Gta- 

^BeDt«,  and  pntctico  tlicni  upon  in  luch  a  manner  m  to  bring  into  ptay 

^■ho  repaired  faculties.    This  method  can  even  be  pursued  witJi  large 

^pHidicnceB,  If  spooimena  enough  can  be  obtained. 

1^      Bcfiidea  exerciaing  the  pupils  on  the  selected  collection,  they  sbonld 

be  encouraged  to  seek  tbo  ^ccimens  themselves  in  the  field.     Every 

means  possible  MtoiiM  be  lakon  to  develop  in  thorn  methods  of  thought 

aiwl  work  that  will  bi-ar  fruit  in  their  future  life.     Far  lefts  Hbould  bo 

thought  of  training  mineralo^Uts  than  of  training  men. 

In  giving  advanced  instruclion,  the  secret  seemtt  to  bo  to  bring  the 
student  up  to  the  level  of  the  inetrnctor  ;  to  see  that  he  haa  a  broad 
and  thorough  knowledge  of  the  principles  and  necesaary  data  of  the 
fdence  ;  to  point  out  to  him  the  untrodden  fieldii ;  to  strengthen  and 
exvrciKe  him  so  that  he  t^iay  walk  without  the  tL-aoherV  aid.  The  great 
aim  should  be  to  render  the  student  independent  in  biH  thought  and 
work,  to  free  him  from  a  slavish  following  after  mere  weight  of  au- 
thority, and  to  beget  in  him  a  (lesiro  to  seek  truth  for  its  own  sake,  Tie 
khould  1)0  m  irnincd  and  rtrengthcned  tlvat>  wlien  away  from  the  instruct- 
or's aid,  lie  can  walk  in  (he  untried  grounds  with  a  firm  and  steady  sU'p. 
^The  preceding  baa  not  been  given  as  of  necessity  the  most  |>erfect 
ay,  but  simply  as  a  way  for  reaching  certain  resulta. 
Far  more,  indeed,  depends  upon  the  teacher  and  his  spirit  than 
upon  the  method,  however  ralunhlo  the  latter  may  be. 

It  may  also  not  be  amiss  to  call  attention  to  certain  rc<iuirenienta 
in  tlto  teacher.  That  an  original  investigator  in  any  science  may  bo  a 
poor  instructor  in  that  science  ia  too  well  known  to  he  disputed,  but  I 
believe  it  to  bo  equally  true,  that  no  man  ean  teacb  any  science  in 
spirit  and  truth— «.in  produce  upon  his  pupils  the  effect  that  ought  to 
ho  producH — unless  he  has  the  wpirit  and  knowledge  of  an  investigator 
hlmtelf.  In  truth,  it  ia  confidently  believed  ihiit  no  man  cau  be  a 
teacher  of  the  highest  order  who  has  not  walkwl  iti  the  temple  of 
mystery  itself,  and  wrung  from  Mother  Nature  some  of  her  closely- 
giurded  secrets,  A9  well  ask  one  who  has  only  read  about  diseaM  to 
properly  teai'h  medical  students  the  praetict  of  medteino  as  to  ask  ono 
who  has  only  rtri'l  »bout  any  science  to  give  projirT  instruction  to  hi* 
Mndenta  in  it.  Vet  this  is  the  thing  which  the  majority  of  our  col- 
legea  are  doing,  and  tliey  fill  their  <rliairs  as  if  tlicy  thought  a  thorough 
training  in  any  science  disqualified  a  man  for  teaching  it.  And  then 
we  are  told  that  science- tc.ichint;  is  3  failure  t  Is  not  the  failure  mor« 
the  teacher*  rhoKn  than  in  tbesubjecia? 
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PHTSIOLOGICAL  SIG^^JICANCE 

B«  VnXUM  O.  ST£VE.Na 

MODERy  Mi«Hse  hu  m>  extouded  th«  ' 
it))«otive,  has  acliieved  anch  brilliaut 
ubdU  of  thoughl,  aod,  oa  Uio  baaia  of  vvi 
■n  impming  suf>«rt>truct(ire  of  iu«fnl  kaowled 
organio  nature,  that  M>mc,  rejectinjc  tbe  vitAlfl 
have  acoc]>t<:i]  tbe  Wlii-f  lUat  tbe  duciwr  myafl 
irill,  in  a  fioal  analysis,  bo  detnoDsUratcd  to  be 
cal  forces  acting  Dtid«r  tbo  complex  conditioaa 

To  iuvesiigatc  :ind  iiitcrprat  the  varied  pbt 
iin<)Uc«tion«<l  prerogative  of  ibo  liuman  inti^ 
to  do  ouly  with  "  portii^iilAr  ord«n  of  plioncHii 
tion  ig  tlM  pvrcipiont  inind  "  atid  are  aiiaoopti 
Dot  kiiiK'  to  solve  tbe  prufouiid  mvKt«ries  invol 
tie«  of  eitfaer  matter,  eiier^',  or  life.  With  t| 
ntind  presses  on  in  its  search  for  truth,  aod  \m 
»e<r  facts  to  add  to  the  stim  of  knowlodg^ 
niched  that  natter  is  iiKluMtruitiblcmtd 
fomulated  laws  of  the  "corrclaiioii  and  con 
widmc  grnermlixationH  are  made.  In  tbiiit 
inamfetitations  of  matter  and  of  life,  wbcthef 
logical,  ander  one  general  ooemie  law,  their 
picio  wittiin  tbe  limits  of  the  known. 

Phcnoniciui  arc  explained,  bat  tlio  alu 
The  ((iicstioii*  Mill  »rp  uiked :  What  U  gravl 
eleotrical,  and  vital  forces?   What  is  the  eos 
«aergy,  and  life  ?    Tbere  is  no  oracle  to  answe 

TIm)  study  of  vital  phenomena  is  difficult  h 
eharaoter,  and,  in  tlie  absence  of  exact  analyil 
has  for  many  agca  ventarod  different  tbeoriea 
Batur&  In  aeeking  to  give  the  present  statuej 
o«  this  important  question,  it  is  of  interest 
ntrospvct,  in  order  that  the  steps  of  progres 

Tbo  atomic  pbitosopby,  as  tanght  by 
fveopiiaed  Init  one  kind  of  matter,  whose  eleni 
wio«M  forms,  had  tlto  property  of  diversiGM 
liMOM.  Hua  play  of  atoms,  independent  oi 
jpaWk  iwodnced  tbe  worlds  of  inorganic  an< 
awTe  on  in  endless  cyclos  aiid  are  ob 


"Sf--  nrfuded  tlie  intelligent  soul  as  of 
I  tikii  body,  being  mortal  and  pr 


Drtal  and  preaidiiu 
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paasioDB  ;  th«  other  part,  locntod  in  lh«  head,  Iwing  immortal  u\A  ihc 
sourc«  of  reasoD. 

'i'ho  natnre  of  the  function  of  the  brain  niiil  of  the  non'otu  srstem 
-was  nnkDown  to  Arl»totl«,  who  thought  the  itoul  containwl  tbo  1>ody, 
baving  it«  niorUl  part  located  in  the  heart.  lie,  as  well  aM  PlatOi 
tbonght  Uio  "pneuma,"  or  breath,  was  to  cool  the  blood,  and  in  Ktmc 
vay  act  aa  an  iDntrumcnt  of  nuud  over  bodily  actioni.  The  vital  prin- 
ciple of  all  life-forms  rosidi-N  in  a  germ  ;  "  ttiis  |trinci]>le,  whtli;  it  rceom- 
blee  h«at>  u  not  fire,  bnt  a  spirit  similar  in  nature  to  the  sun  and  Rtant." 

ITIppocrate*  atci'puid  the  I'ylhagorean  doctrine  of  the  four  elc- 
meniB,  and  from  it  dcvdopol  bis  thviiry  of  four  principal  "  huniura" 
of  thu  body.  He  tanghi  the  exist«ace  of  an  "  intermediate  nature," 
which,  though  distiact  from  the  mortal  eoul  <tr  poeuma,  was  the  source 
of  vital  activity. 

llie  poeuma  was  deemed  ttach  an  important  factor  in  the  oxpla- 
nation  of  vital  phonomcua,  that  a  nchool  culled  "  Pii«umati»t«  "  was 
founded  in  tbv  Gntt  cvntary  of  our  era.  It  ira«  not  then  known  tliot 
th?  nrtcrioii  contaiuc<l  blood,  but  they  nere  regarded  as  the  chanucLi 
tliniugh  wb)(:li  the  pueuma  passed  througlioul  the  body  ;  and  this 
pneuma  was  to  tialen,  a.  d,  130,  identical  with  the  sonL  For  fonrteen 
hundred  years  "  pnoamatism,"  under  varied  forms,  was  the  accepted 
philosophic  belief  of  the  civilized  world,  and  only  in  the  latter  part  of 
tile  sixtcvnth  century  did  anatomical  study  enable  Sylvius,  Fallopius, 
Fabriciui',  and  Har^-ey,  to  modify  tlie  prevailing  belief  of  boilily  func- 
tions. Then  it  was  that  ParaceUuK  Mought  to  explain  vital  iihcnnnicna 
through  the  agency  of  an  "archaeus"  or  demon,  which,  he  alKnned, 
was  located  iu  the  stomach,  and  presided  over  the  processes  of  nutri- 
tion, separating  the  useful  from  the  poisonous  part  of  the  food. 

Van  Ilelmont  a(]oplvd  llic  idea  of  an  archa;us,  but  thought  it  an 
tmm.iti^'nal  though  pcnwnal  foroo  or  entity,  which  "  prtritidcd  over  all 
bodily  functions  "  and  gave  to  eni^h  ini^iubt-r  of  the  body  itH  own  spe- 
cial "  vital  spirit."  The  consensus  of  all  these  vital  spirits  produced 
health,  and  their  disagreement  disease. 

Van  llelmoDt  "  discovered  gaseous  substances  and  identified  the 
archfetu  itwlf  with  gas."  lie  proclaimed  the  existence  of  a  general 
bond  of  sympathy  throughout  the  universe,  becaiuc  of  the  "  vita!  splr- 
Ua"  which  R-sided  in  all  formn  of  matter. 

Descartes  regarded  the  body  simply  as  a  complex  machine,  acting 
under  conditions  of  physical  forces,  and  all  the  phenomena  of  life  were 
bat  the  products  of  their  working.  The  soul,  however,  was  a  bihger 
and  independent  principle  which,  located  in  the  pineal  gland,  made 
itM-ir  known  by  ttiought,  and  took  its  temporary'  abode  in  th«  body, 
simply  as  a  spectator  of  vital  functions. 

Lieibniti,  while  admitting  a  harmony  established  by  IMvine  power, 
^nied  to  "oul  and  Iwdy  any  reciprocal  influenoe,  saying ;  "  The  body 
^Boa  on  in  its  development  mechanically,  and  the  laws  of  mechanic* 
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tat  twrer  tmiiignMud  in  lU  nalnnil  oiotions.  Everything  IaIem  ^Im 
In  aoul«  u  Uiotiglt  tlic-rc  were  no  body,  and  ia  the  botty  wtiytbg 
takc«  |)l«co  tu  tiKHigb  thera  vrre  »o  mkiL" 

Lord  Bjtooo  accepted  tliu  doctriiui  of  "  viul  flptriu"  m  applUd  n 
both  animato  and  inaoimate  bo<lii<«. 

aiiaa<m  hdifvcd  in  *' vital  spiriu  intunncHliAtti  l>otw<K-n  th«  nonlial 
OTgaiM,"  and  rx-giLfdH  "  irriubility  as  a  forco  of  which  pen-vptloa  iti 
appotito  aro  fai-tura." 

Stahl,  in  Itie  eighteenth  century,  enunciated  the  doctriae  ibt 
chi-mical  forces  and  viul  forc«  boI  otdy  differ  from  each  other,  bm  m 
aoLaj^nistic.  Chemical  forcM  am  dntructivc  of  the  liring  Itody.ioi 
arv  hold  in  ntteyance,  and  Uioir  disintegrating  power  u  neutnli»d  )>! 
a  vital  tvTi'v  wbii'k  reddcH  in  thu  body  and  Riiniiit«n  to  its  functiiMLj 
"  Thl*  vital  force,  etniggling  a(;ainst  physical  force,  act*  intdUgtntly, 
ui>on  a  de&iitc  plan,  for  the  prcHerratiun  of  the  organism  "  j  ila  lii- 
umph  eecures  life,  whilo  tho  mle  of  the  phyeical  forces  alone  Ivinp 
death.  Tho  theorica  of  "  Titalism  "  and  "  oninuam  "  thm  took 
placea  among  thv  phitosojiliii;  vcnltin-K  nf  tho  age. 

Uordi-n,  Itnrtlios,  and  Grim-tttd,  "  reprei^niing  the  scbool  of  Koal- 
pcllii'r,"  accepted  "  vitalimn  "  bat  rejected  "  anioiiam."  Tbo  pHacipl* 
of  life  WAH  In-Iieved  to  be  dialinct  from  tho  soal,  though  it  irat  tboag^ 
to  operate  ttiilcpeudently  of  mechanical  or  chemical  lawa. 

llaller  inaagnrated  the  indoclive  melliu<1  in  ]i  by  Biological 
and,  by  experiments,  located  irritability  in  tho  moMular  tiwu^ 
sensibility  in  the  nervoUH  liMUei 

Huffon  explaiiiiil  vital  phenomena  through  the  inKtmrncDUlity  d 
"organic  molecule**'  which,  differing  in  form  and  nature,  wereinJ*- 
structihio  and  endowed  with  the  "  propertiea  of  vitality."  Tht* 
molecules,  when  associated,  not  only  gave  ifpocific  character  to  taA 
part  of  the  organism,  and  proviclvd  for  ltd  physiological  aotivily,  lal 
became  the  perennial  source  of  life. 

In  nnlcr  lo  explain  lion-  the  organic  molecules  bccanio  sinB|^ 
into  the  specific  forms  of  life,  and  prescn'ed  individual  and  type  iJco- 
tity  in  nutrition  and  reproduction,  Buffon  jtrojceted  his  theory  of  "io- 
terior  molds,"  by  which,  in  conneotloo  with  tliu  "organio  molecolM." 
bo  sought  to  account  for  all  tlw  plienomena  of  the  organic  wvHiL  It 
was  not  until  1AS7,  when  the  ovule  in  the  ovarian  follicle  of  mumu- 
lians  was  discovered  by  De  Bacr,  tliat  Ibo  theory  of  "  organio  nu^ 
cnlc«  "and  "  interior  molds  "  was  overtlirown.  A  single  demonsi 
fact  destroyed  the  speculations  of  nn  age. 

Bonnet's  theory  of  "  includwl  germs  "  was  another  example  of  rea- 
aoDing  from  )>reniUcK  that  liiul  not  been  verified,  and  tbunmltvH 
disastrous  to  the  subjective  method.  He  taught  that  the  gvnns  of  kH 
life-forms  not  only  pre-existed  in  their  fi  rot-created  repreoon tali t«,  till 
actually  eoniaincd  within  them«elvu,  already  formed,  all  the  parts 
the  future  organlam. 
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Logical  deduction  aii<)  nci^nlific  n-Hcarch,  aocordiDg  to  the  Iwliefs 
and  metlKxlH  of  tlic  age,  [icrmitlvd  such  doctrines  to  nrccivc  for  n  timo 
the  appnivnl  of  [tupuUr  assent.  But  the  sjiirit  of  imjiiii-}-  woH  nbrood 
in  tho  worli),  aud  tbfl  advance  of  embiyological  acit-nuo  huou  gave  tbu 
dcmonHtrntiou  tkat  th«  doctrine  of  "included  germs"  had  110  founda- 
Uon  in  fact,  and  m>  it  -vms  Dumbcrccl  wit!)  tho  errors  of  tlie  [>ast. 

Cuvier,  vho  had  with  Roch  ability  compan-d  the  structure  of  ani- 
mal organs,  and  cIn«Mfiud  the  facts  of  animal  life  in  their  statical  or 
anatomical  rclalioimbip,  wa.a  a  "  vitaliftt,"  and  thought  tli«  vital  prop- 
erties of  the  bod)'  a  kind  of  entity — independent  of  physical  or  chemi- 
cal forcf*. 

Bichat  sOQglit,  by  a  study  of  the  ti&aues  which  composed  tho  or- 
gans, to  learn  the  nature  of  their  functions,  or  the  dynamies  of  the 
living  body.  He  found  that  all  tlio  various  kinds  of  tinue  of  tho 
body,  though  difl'oring  in  function,  iroru  endowed  with  two  common 
propcrlic* — i:xt<.^n*il)ilily  and  conlraciility. 

While  ho  mailc  phenomena  depend  on  tho  properltes  of  matter,  ho 
ncverthelesa  followed  Stahl  as  a.  "  Titalist,"  ami  cIaim(.Ml  Ifmt  vital  and 
physical  properties  are  not  only  distinct  from  but  aniagonistio  to  each 
other:  "Tho  vital  propcrtieW  preriervc  the  living  body  by  eounteract- 
rag  the  physical  properties  tbiit  tend  to  destroy  it."  Each  clasM  of 
pbenonicna  is  m\Avv  distinct  laws,  and  the  conflict  between  thi-in  is 
active  and  constant.  As  ons  or  the  other  triumplis,  life  or  death  re- 
aulta,  and  "  health  and  disease  are  but  the  vicissitudes  of  the  strife." 

Life  is.  by  liichat,  defined  a«  "  tho  group  of  ftinctions  that  resist 
death,"  and  is  under  the  direct  KUpeni^on of  a Hpocial  principle  called 
at  different  times  "soul,'*  "archa'on,''  "piiyche,"  or  "vital  forec."  Tho 
phitottophic  theory  which  postulated  this  undciermitied  factor  was 
known  by  the  generic  terra  of  "vitalism,"  which,  under  Slahl  and 
Bichat,  took  aecurato  definition,  and  deeply  impressed  iu  teneta  upon 
the  physical,  chemical,  and  phyiiiologteal  sciences  of  the  age. 

RniitirA  of  some  kind  prenidi^d  over  tho  functions  of  lifo  and  tho 
manifeMationsof  matter.  A  "vital  prioclplo"  ruled  tlio organic  world, 
and  the  phenomena  of  inorganic  nature  depended  upon  tho  presence 
of  some  "principle"  which  existed  independent  of  tho  matter  through 
wbiob  it  displayed  itself.  Material  particles,  darting  from  luminoua 
bodiM  into  the  eye,  produced  tho  iien«ation  of  light.  Heat  and  cold 
depended  upon  the  presence  or  atKteiieo  of  a  material  snhstance  called 
"ealorie."  Electricity  was  a  subtile,  material  agent,  oxtNltng  in  a 
"latent"  state  in  all  substances,  and  manifcxttng  great  power  when 
liberated  from  its  repose.  And  so  throughout  the  domain  of  chemical, 
physical,  and  biological  phenomena,  materia)  entities  exii^te<l  and  were 
nuuiifcsietl  in  all  forms  of  inorganic  and  organic  bodies,  and  yet  wore 
iotiependent  of  them. 

This  waH  not  an  age  for  s}-nthetie  work  ;  indeed,  not  even  accontte 

Jylio  work,  except  la  simple  things,  could  be  performed.     These 
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liST«  been  obeerred,  aad  dofiaito  I 

I  tpadal  dbvctions.    In  Lh«  sixUcdtb  nmaj, 

kmImI  m  iliteorer  iIm  philoeopber's  Mmi^  wnigkn 

for  diaesM*.    Cnid*  tbeoriea  wen  K^airi 

-•vnatMntb  oenUtry  GlAober  Mate*  titat  uli  ii  Ai 
Uuaaa.  Boyla  argow  agaiasc  tbe  theory  that  "at, 
ivnry  at»  tbe  principlM  of  thing*,"  ta\  makfwtiHH 
.  uRgtnating  new  iKxlini,  I}«cber  tbon^t  tint  wtik 
...  q(  which  there  wom  three  luDda—faubls or  it«]i 

-"'i  a  "suniethiiig  of  which  they  became  dcpmtd  « 

Thb  "MNnetbing"  Stahl  niuiiod  " phlogistoo,"  whick  ii 

■ftMJtM"  aul  "aonls "  of  the  alohemtflta. 

■tloiciatia  tbaovy  of  StaU  was  without  foundation  ia  fact,  lai 

..a  vrpiaimcntal  data,  it  was  a  step  upward  in  cbcniol 

.   tisld  tbit  mintlo  of  all  for  ovtr  one  humlnd  and  Iftf 

ng  Hiieb  great  tuunvs  in  ttio  rightecnlh  ccninry  at  Bl^ 

Ubuie,  I>ieMley,  Cavendish,  and  I^Toister.    Then  it  wat  thtt 

-^—j  uu  cuatbud  became  more  accurate.     Block,  with  tbe  balau^ 

ii-uMUM>uaicd  that  the  ignition  of  the  metals  magncnom  aad  t iliim 

.  vidoiictt  that  a  pondvralilu  "  caloric  "  entcivd  ioto  tbem,  bM. 

uUmry,  a  peeoliiLf  "  tixiMl  air  "  wiu  expelled  f roin  ihoa,  wbid 

nuuian>i  tbem  Ugbter  than  before  they  were  baroed. 

Tbo  fonmlBtkiD  of  qoantitative  chcmiittTy  waa  tbna  laid,  and  (bl 

•■WM4NHM  a(  "imponderable"  agents  in  nature  questioned.    TbeJi^ 

" dafUogiaticatcd  air"  by  IMe&tU'y,  tbe  inveatigalioa  if 

^^f  Mi^ab,  of  beat  and  tire  by  Scheele,  and  of  insolabk  nii- 

i  rinpMin — by  moans  of  tbo  blow-pipe— wore  important  lili- 

1^"-'  knowledge,  aiid  enabled  Lavoisier  to  gooetaliae  At 

'  mIj  dkeorcnd.    He  announced  a  new  theory  of  ooinbwtic^ 

(Uiattiuning  tbe  existence  of  phlogiston,  and  showing  tlM 

'>uit.ttia«Bbould  not  bo  amnmed  where  they  could  not  bedeteoud,* 

*"rMimiiH>tfT'l  chemistry  and  g*T«  it  a  new  impulne,  which  has  bccD 

i"a'^~'~-'  by  every  discovery  linco  made. 

Vtuivais  of  inorganic  bodies  increased,  new  facta  aocnnuiltt«d| 
■   luinrpretatjons  of  pheoomeua  were  given,  until  the  stomk 
sagg«stiMl  by  Dalton  in  1S04,  wu  promolgated  nndgrtbl 
an  known  as  the  Uw  of  Avogadro  or  Ampins  wUtt 
'  m^ital  lolnmcB  of  all  stibetanoes,  when  in  a  state  of  gas,  ud 
I  otwdldons,  contain  tbe  same  nnmber  of  moU'cule*.'* 

tbu  birth  of  modem  chemiotry,  and,  though  it  reeeivtd 
,<«Jlun  Snt  enunciated  in  1811,  its  far-reaching  prindplMt' 
—  —  k  .tuHhex  fully  understood  nor  accepted  for  half  a  oontniy 

-    &wr  from  tbe  errors  of  the  past,  now  seeks  to  discorsr 
■  «sf<Id  tho  relations  of  different  subetaDoes^  as  it  bsi 
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t  to  know  tbeir  relations  in  inorgimia  nature,  and  already  tJio 
Vid«iic«  a  prophetic  of  woRdnrfnl  results. 

In  physical  pliilo*oph>r,  "Stabliam"  ri>oelT6d  Ita  mnrlal  wound  at 
be  close  of  the  laat  century  by  the  experiments  of  Ruiuford  and  Davy, 
■hich  negated  the  theory  of  "  caloric  "  and  demonstrated  heat  to  bu  a 
tnodft  of  motion," 

This  new  doctrine,  though  foundml  on  a  demoniitmtcd  fact>  was 
^^komplctc  until  IH50,  whi'n  Joule,  having  determined  the  mecbani- 
iVcquivalent  of  heat  and  establiahed  the  law  of  thermo-dynamics, 
sade  possible  the  elaBsi&cation  of  facts  determined  by  Young,  Mcl> 
oni,  Karailay,  Licbig.  Slayer,  Grove,  Helraholtx,  Carpenter,  Tyndall, 
lenry,  and  others,  which  enabled  tbo  deduction  to  bo  mndo  of  the 
inivcrsal  laws  of  tho  "oorrclalion  and  coniicn-ation  of  energy." 

In  inorganic  nature,  unity,  under  law,  in  an  accepted  fact,  ood 
usalysis  and  Hj-uthesiH  harmonize  aa  to  cau»ea  and  eSi-cta ;  but  in  tho 
organic  world  there  arc  yet  many  unknown  quanliitex,  and  the  pro;;- 
■era  in  solving  the  mysteries  of  life-aetion  ia  sccossarily  slow,  because 
of  tlicir  complex  charaeler. 

To  Rome,  "  vitalism  "  yet  maintains  Ita  ponition  in  the  pbilooophto 
realm  of  orgaoiution,  and  a  "  vital  force,"  independent  of  and  antago- 
niatio  to  physical  force,  yet  presides  over  the  manifestations  of  organic 
bodies.  This,  if  true,  necenxttntcs  "  two  distinct  sciences  and  two  dis- 
tinct ordcTH  in  nature,"  which,  though  related,  arc  not  reciprocal. 
Tbll  view  ia  not  in  harmony  with  either  dn-inical,  phywioiil,  or  biologi* 
oal  MJeooe  of  the  present  day,  and  siands  in  direct  coutraiiiclion  to  the 
accepted  doctrine  of  the  correlation  and  conservation  of  energy. 

Whatever  may  bo  the  essential  nature  of  the  ultimate  life-principlo 
—with  which  Kcieocu  ban  nothing  to  do — it  can  not  be  denied  that  lifo- 
^benoneDs  are  preaented  to  us  only  through  formn  of  ntalter.  flat- 
ter, or  material  organixation,  is,  therefore,  no  far  as  human  knowledge 
goes,  an  absolute  condition  upon  which  all  life-manifestations  depend, 
•nd  to  aiwerl,  aa  do  tlie  "  vitalists,"  that  this  vital  energy — an  agency 
which  can  not  be  verified,  though  dependent  upon  a  material  condi- 
tion for  a  dbplay  of  ita  action — ia  not  related  to  it,  but  ii>  independent 
of  it  and  under  distinct  and  antagonistic  laws,  ia  an  assumption  at 
variance  with  scientific  truth  and  reason. 

DoubtlcM  one  oommon  source  of  error  in  the  minds  of  tho  disciplM 
of  "  vitalism "  ia  inaccantc  definition,  confounding,  as  they  do,  tlw 
scientific  meaning  of  a  term  with  its  philosophical  or  metaphysical 
■ignifioance.  Thus,  the  term  "  life,"  when  applied  to  the  higher  ani- 
mals,  is,  to  the  metaphysical  philosopher,  often  related  to,  or  made 
synonymoiu  with,  tho  "soul";  while  to  the  physiologist  it  refer* 
only  to  the  ram  of  phenomena  arising  in  organixed  bodies.  If  what 
"can  not  bo  explained  by  chemistry  or  phyaics"  constitutes  the  vital 
fanctJons,  then,  by  simply  eliminating  the  known  or  non-vital  factors, 

may  rasily  leani  the  exact  amount  of  the  vital  element. 
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hat  ibwdy  **  bwUbod  tli«  vital  force  f roet  Uw  met  | 

«l  Bi|,»Blc  ch—aiiMJ  (wnpotindii,  proripg  ihemto  bcaobjrMlal! 

I  pknial  m4  cbMBinl  force*  whiob  dowrmino  llui  eorapMial 

it  BMW  rrnuuiu  to  t«t  by  analfib  ud  i 

offlifMaBtwaitMU. 

b  ■«;  nrr  fvupMly  Im  Mked,  If  tbe  vital  force  baa  been  1 

ibe  tMira  fgOTiao  of  or);aaio  clivmical  oompounda,  u  i 

ia  vbai  H  now  rMidw,  vfaore  w  it  located  andib 
Mvka^KtfaMT 

haa  atroadjr  demooMtrBtcd  that  all 
of  an  or^tuaed  body  are,  in  an  altimuel 
of  tba  daoietitary  substances  ;  and  as.  nil 
dlS«iMioc«  rvpult  from  iboTarioati 
«{ Ik*  ddBMi  tlanaati^  lo,  too,  in  it  will)  orgaaiicd  1 
£»  far  aa  fidrm  abaa  Is  cooetmed,  it  in  no  more  difficult  to  nod 
^kj  ofl^puiia  tvBpaaad^  mdt*  coaditions  of  vital  relations,  bbl 
tW  «aaal  hmm  tt  a  «b^  apeck  of  liioplasm  in  one  caao,  of  a  i 
(■  aaat^. «  «f  an  animal  form  in  anotbor  caM^  tbaa  i 
w^  tlw  «an>e  ekaunta  will  )>roda«c  aubstanoea  dtl 


•I*  daaificd  and  thus  cx{ilained,  but  ia  i 
aal«ra  or  condition  wtiich  oaiuea  tbe  i 
Itfical  4tftfaBM  faM«&    Tbore  ia  no  known  forco  in  natun  sp 
of  nriii  tka  mkatKta  to  tho  plaao  of    aaimul   orf^nluus, 
lb*  iatanwttaia  plaaea  of  tbe  mineral  and  tlu:  leg, 

iawficteot  to  form  ih«  mineral  IdngdonfMB 

vbiefc  are  under  pbyaical  force  alone.    A*  iht. 

iM'1^'''*"  Btceeaary  to  form  a  mineral  inrolre  an  i 

of  (oreci,  vbieh  ta  traaafonnad  from  a  lower  to  a 

*a,  ia  molrii^  tb*  misertl  back  again  to  tie  < 

■UM,  tb*  fore*  coaacvred  in  a  Itighvr  Mate  repreaenu  the  ori^ 

b^gvr  Utt  weaker  foroa  of   lower  f^de.      Tbe  same  is  tni»  «bM 

flbeakal  eonpotrnda,  a»  lefrraeoted  in  tlie  mineral  kingdom,  are  hifxi 

to  tb«  |iUbo  »f  tbe  rvgcpti^tlo  kingdom,  (>r  when  tbe  membtm  oftlw 

das  an  raianl  lo  tbe  higbsat  elan  of  the  animal  kingdom.    In  i^. 

caaea  tbo  bigb«  aBBJUlfaaa  dapeod  npoa  tbo  conditiooa  of  tlie 

lower  plane ;  and  tba  eoaaarred  (oroea  of  tbe   bighar  ptaae^ 

liberated  bj  deeoapoatttoa,  rapraaant   tbe   special   fnnetioa*  u( 

otgaiiiaation. 

Tbai*  ia  not  a  pbanomMMm  in  animal  life,  from  tbe  earliest  i 
of  germ-growtb  M  tbe  final  atage  of  human  deT«lo|>mentibati*< 
eqitiUe  of  cUarifieatko.    Tbe  moi)era-.mi-re  9|>o«ka  of  bivpli 
ot^anisnw  witbout  oi^pans,  ao  far  aa  can  he  determined  in  tboir  ] 
to  move,  to  Rxvive  ttoorisluaeiit,  to  react  on  external  Imprcaucu  I 
to  n^prwdoee  tbeir  kind — not  aulj  manifeat  tba  (imdameotal  i 
of  life,  bot  diaptay  tbem  nsdar  oonditioQa  ao  irimplir,  ao  b««  I 
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mortiliolojpcal  coropUcationa,  tiat  th*  way  §M)ms  prcparwd  by  luitunt 
'  benu^lf  for  tbe  iaqairer  to  cntor  thv  |>ort3)s  irhivlt  o|>cn  into  the  my»> 
terioa  of  life  Tlicy  uro  on  the  borJer-lniid  of  ifao  living  ftnd  the  not- 
Utiiik.  btdKiiiig  un  lliu  one  »ii]o  with  colloidal  matter  aod  on  the  other 
with  vcgtilaWc  forms,  all  so  intimately  related  with  siinptt!  "matter" 
as  to  juUify  if  not  oecessitato  the  conclusion  of  gonotic  corrclatJotL 

Wc  see  this  nimple  hjaUnQ  particle  of  bioplasni  cx|kui<1  and  coa- 
tract,  awompanicd  with  clicmical  compnsition  and  dccomponilion,  and 
tbe  conclusion  is  irrcMiHtiblo  Uiat  HiKne.  tiiuipWl  fonua  of  motion, 
expansion  awl  contraction,  follow  in  orderly  sequence  of  cause  and 
©ffc-cl. 

Aintility,  arising  from  chemical  disintegration  and  reintegration, 
rc'preaents,  therefore,  a  fundamental  <>\pri>«^on  of  living  organixoct 
niatter,  and  imprcsvc^iis  with  the  idi-aof  energy  tramtfonncd.  Indeed, 
all  thn  functions  of  llie  higher  organimnH  testify  to  tlio  trulli  of  tltc 
prnpo«ttton  thai  CTery  manifeatation  of  enorgy  of  organiKM]  bodies  has 
itn  niiichanical  equivalent,  and  foUowa  an  orderly  sequence  of  events. 

The  nutrition  of  the  body,  through  all  the  intricate  processes  of 
external  and  interna]  digMtJon  under  tho  action  of  tbe  digestiro  fer- 
ments, involves  only  physical  and  chemical  forces  in  tho  transforma- 
tion of  iho  Tnridu*  fi>odn  rcooivi-d.  Tlio  tmtire  animal  IxKly  is  rom- 
p<i;«d  of  modit!t.-d  protoplasm,  as  n-proj^cnlvd  in  tliu  thrvu  claMc^ 
Icnown  as  proteida,  earbohydrates,  and  fata,  with  their  rmpcctiTe 
derivatives. 

The  protcid*  arc  exceedingly  complex  in  character,  and  are  not  as 
yet  definitely  cloicifn'd  among  organic  compounds.  They  unite  with 
scid«  ami  alkalies,  and  yet  "do  not  play  tl>o  part  of  an  acid  toward 
tin-  Ittse,"  or  conversely,  ITtey  are  not  cryfttalliKaWe,  and,  having  no 
combining  oguivalent,  do  not  possess  an  absolute  iiltimati*  constitution, 
and  therefore  thrir  moleutilur  reactions  and  changes  in  the  body  can 
not  be  cxproNsod  by  cxa«t  chemical  ■t-mboli. 

Here,  then,  we  see  the  formidable  list  of  "proximate  principke'' 
that  arc  known  to  belong  to  tbe  animal  bo<ly  an  nutrient  clcm«nts,  and 
which  are  neceasory  for  tissue  development.  They  are  all  organic 
compounds,  from  wbicb  science  has  "banished  tho  vital  force"  by 
"proving  them  to  he  snbject  to  the  same  physical  and  obemic-al  forces 
which  di-tcrmine  the  composition  uf  nntvorsal  matter."  Where,  then, 
ahfttl  we  seek  thts  "  indelinable  something"  which  exists  and  acts  in 
the  organism  independent  of  and  antagonistio  to  tho  physical  and 
chemical  forces  of  nature,  as  affirmed  by  tbe  doctrines  of  "  vitalism  " 
taught  by  iitahl  and  Bichatf 

Tlie  position  hdd  by  tht-sc  dtstingnisbod  men  and  their  followers 
has  bi*n  demonstrated  to  he  untrue,  bvcaum-,  whaU'vcr  may  be  the 
wsential  nature  of  this  vital  force,  cenaia  it  is  that  it  is  known  only 
1-v  'ind  through  its  muni  fellatio  us.  llicse  preaent  themselves  to  tbe 
iud  only  throngh  organizations  which  immediately  depend  on  obcmi- 
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■I  ad  piQwd  foraM  for  thoae  {iroumiue  to^Otamm ' 

i  baBd  up  Uw  timoos  and  etuhlo  tba  or^ua  at  tkc  I 
■rmfwicnv  fnnrtioiM, 
Ib  uuumui  artira,  bj  wUdi  Sfdesa  nultfiU  ar  piHliw  to  j 
I  IBM  EriBf  tMDHy  cvldcnrft  of  this  vumI  eotttr  dbcvU  1 
,  if  BMj  m^uti,  tv  bare  we  hsTv  the  )»iraal  kU  of  Bfi^l 

JuuJyn^  lnwrgyr.  finds  room  for  it  io  aat»a>t  aedoB 
dm»iia»BjmBrinvUdi  Da  comealcd  in  rvajapnmemtit 
e'«  domala.      Why  wiQ  friction  of  ^Mm 
ta  igtyertT  wliieh  wiU  rrpel    pith-l.nU*,  while 
iimaditiiMi  which  will  nttrart  thBmf ' 
ihf  BBBB  kind  of  lifr-principla  dc 
fiv  •  WCT!    Xa;  ifcf^  come  btxn  pn«iltve  and  Dcgxltre 

,  lad,  with  tlua  answer,  Kclcnce  aasou  that 
\Cba  «Aed,  ^\'Tiat  ia  dectricitr,  bej 
rt  tliere  ia  do  biliwit. 
I  tW  virinH  orguic  fuictionB  of  the  bodr, ; 
dose  tonftoot  its.     A  noscte  oontrscta  ; 
,  and  ha  wnHc  t*  rxpirtrnt^l  in  nivefaanted  < 
I  loM,  beat  b  evolct^l,  cariwa  dioiido  i 
rtaMa^WfoR  nmtral  in  reaction,  io  now  ac 
I  of  thr  Titsl  foT«e,  if  eoch  tfaav  be,  4 
,  it  Bt  least  is  not  indepeni]t-nt  of 
Ae  widww  is  comaUtire  that  ibraB ' 
BcefNiBtion  is  pnn-lj'  a  chcmiut ; 
of  gaseous  diffosioo.     CircnlatioD, 
1  vdvM^  it  la  hyilnalic  opentioru     Abaorpttoa  I 
raafavtin  a^utj  for  special  things  is  «xhibb 
I  wcO  BB  IB  Bnimal  memlTraitcft, 
I  an  food  rvason  why  wi>  shotild  facsitate  to 

1  wilb  tbe  pbjviral  fom-^  kn<f  vm  to  na  a*  I 
ailiahnL    Ttnt  Mme  rvlalton  vxinu  tbs 
fer  tbf  «tf«Dt  of  pbrsical  forv«a  npon  organJe  liJ 
'  M  BUtdft  pot«»tial  in  the  tiani«a  of  both 
TiiB  poCMrtial  eoergr  is.  after  a  time,  traasfa 
r,  and  arv  phcnoaicaa  nvulL 
do  mt  gMMfBie  enei^CT,  tbev  simplj  i 
«t«fv»  it  tnmt  that  wbkfc  bas  been  supplied  from  tb«  oat«r ' 
Gkm  B  tha  ho^jr  wmIm  boa  oombostion  tb*  Btmc  as  in  a  fa 
-    CtatnetabfiaaspecnlfiniDlioa  of  mnaeaiar  ttasne,  and 
pcadaat  of  Mfra-fcircci.    This  atlribaie  exists  in  tiii>  tifooi-  for  a  i 
BflDf  diBlh,  buti^  hi^v  in  cold-bloodMl  than  in  wann>bloodsd  i 
■bbIs  becaase  of  tbe  slowBMi  of  the  process  of  the  (leBtrBctive  i 
laiioa  of  tW  tHsan.    Loogvt  d<asmistnted  that  rontnotiliijr  ig 
:  %o  the  supply  of  BHerial  Mood  in  the  capillary  tmbcJn 
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JDulung  tfa«  ntpplf ,  contractility  via*  IcMmvd,  aiul  tlie  t«tDpenitura 

if  tliu  moiiolM  rcducud  ;  while  Mkttcucci  prov<Hl  thnt  incrvuMKl  heal 

Bccom]>&niea  muscular  oontraclion.    The  heat  produced  b/  muMular 

L.  (MR  tract  tou  is  divided  iato  iiro  com  piemen  uu;  portions,  one  part  ap- 

I  ptaa'wg  aa  Kiisible  beat,  and  the  other  part  being  oonrerted  into  ine> 

BDieat  work. 
It  matters  not  whence  comes  the  beat,  whether  from  the  chemical 
wformationa  which  take  place  in  tlic  body,  or  from  the  >un-force 
wuich  bos  for  agca  btiii  locked  in  the  coal-fdrata  of  the  earth,  when 
liberated  or  made  dynamio,  it  represents  a  definite  amount  of  mecbani- 
ojaX  power. 

^H  Nerrc-energy  is  transformed  into  motion,  an  evidenced  in  muaenlar 
^Ktion  ;  it  is  also  transformgd  into  heat,  but  it  ia  not  known  whether 
it  is  an  immediate  or  a  «vcondnry  rcsull.  There  are  some  instances 
'  rccorduil  which  seem  to  show  itn  tnuiitformation  into  tight,  and  it  is 
I  well  known  that  in  certain  animals  electricity  is  tlw  diroct  result  of  its 
[  netatnorpbosia. 

^^   From  tbe«e  data  the  conclusion  seems  anthoriied  that  at  least  a 
Rutial  correlation  exists  between  the  physical  forces  and  the  energy 
I  resulting  from  nerve^aetion.    1  say  a  partial  correlation,  because,  while 
'  the  evidence  may  penuil  the  conchuion  that  ncrvc-forco  Ik  lraiiKfiinne<l 
^^to  motion,  hcut,  light,  and  electricity,  tt  doeit  not  yet  authorize  the 
^■KTtion  that  these  can  be  reconverted  into  uerve>force. 
^H  This  correlation  doubtless  ext«nds  to  the  higher  manifestations  of 
^^brve-energy,   feeling,  and  thought,  for  their  exercise  causes  disin- 
tegration of  ncTve-tisdUC,  a»  xhown  by  the  excreted  products  of  decom- 
position and  increased  muscular  action,  as  evidenced  in  ibo  increased 
oircnlalion  of  the  blood.     Physical  conditions,  Uierefor^  determEae 
aental  results.    The  higher  nerve-tissne  of  the  brain  operates  under 
physioal  and  ohemical  conditions  in  its  nutrition,  the  same  as  does  the 
tissue  of  any  other  organ,  and  hence  its  transformed  energy,  as  ex- 
pressed in  nervous  or  mental  action,  has  its  physiological  representation 
and  mcannrable  force 

To  extend  tlm  subject  further  in  ilic  line  of  analysis,  though  it 
might  be  interesting,  ia  unneeeRsary  for  tlic  object  proposed,  which  ia 
to  show  that  obemical,  physical,  and  biological  sciences  have  over- 
tbrown  the  vitaiistic  doctrines  of  the  past,  and  demonstrated  by  analy- 
sia  a  rclationehip  between  the  forces  which  rnle  the  inorganic  world 
and  the  "  vital  force  "  which  is  manifested  in  living  forms.  At  this 
point  the  question  ts  properly  asked,  if  chemical  synthesis  confinn.i  ilie 
icanlta  and  conclonons  of  chemical  analysis. 

If  the  morphology  and  physiology  of  organisms  arc  the  prodncts 
Simply  of  physical  molecules  under  elu>mienl  and  phyHtcnl  forces  which 
an  revealed  by  analysis,  then  the  sMumptton  ceems  JHStilied  that  *yn- 
tbeaia,  by  combining  these  same  molecuh-s  and  restoring  these  same 
■faould  be  able  to  reproduce  the  forms  and  fonctiooa  of  life. 
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SjmUMWsreqoiroMMct  knowledge  of  oO  tb«  elenMiU 
iiiTolwd  in  the  object  of  ita  iovoBtiffalion,  ootl  looks  lo  tlw 
or  ftB»lj-lic  method  to  faniiah  Oieicc  data.  There  mtut  be 
qnntttiea  in  Ui«  prcblem  lo  be  ooIvmI,  for  xjTitlitti*  neks 
(rem  the  unknown  but  only  to  re-form  the  knoim.  Bonee  iL_ 
awaits  to  itwcirp  verified  fart*  from  cbcmicAl  analTau,  whic 
been  able  (o  compaaa  but  a  f nctional  part  of  tho  of^anto  «n 
Cbcmkml  eleraento  are  the  basts  of  chemloal  scienM; 
neither  jurediicod  nor  destroyed,  but  ara  the  enduring  ao'il 
faetora  in  th«  many  eeries  of  changes  in  the  propotja  a 
which  repnwcnl  the  dcsideratuni  of  this  seipnce.  And  vet  ti 
edge  of  nK^retUw  U  rcry  tneftger ;  tbo  weighie  of  but  u  foir 
«Tca  anwg  the  commoDUNt  cleoKnu  and  compoonda;  and 
•oooaot  ha*  been  taken  of  atomic  motion,  which  fDrniaho* 
perfect  expUnation  of  ebcmical  reaction. 

Of  tbo  hishly  oorafdez  inies  of   albnmioi.id  substana 
neither  crystallise  nor  poasesa  any  combining  equivalent, 
owi  not  bo  cxpnnMd  by  eiact  aymbok,  analytic  cbei 
iittlo.  and  hence  K  wonld  be  in  vain  to  attempt  their 
synthestft.    KotwithManding  our  i^tnorance  of  twtenttal 
reas  of  s}-atbeUo  ebomiMtry  has  been  grrat,  and  the  nrovp^ 
able  for  mon  briiliant  achicrcntcnts  in  tbe  fatnre. 

Wohler,  in  1888,  fim,  by  synlbesi*,  fanned  nra*  &oti 

eyuat&    It  was  claimed  by  the  critics  that  nrea,  being  s 

■Mtabotite,  a  prcNlnot  of  animal  decorapoeitioa,  wae  a  mil 

than  an  cJcmcDl  of  the  animal  tissues ;  but  wbcn  Kownnt, 

prepir^d  cyanogoa  itself  direct  from  its  wlcmcnts,  and,  fn>m 

vn%  the  fact  was  rcoognind  and  acocptt>d,  although  it 

that  a  "  rital  force  "  was  nocessiry  to  aocognt  fur  the  more 

Of]gaBio  oorapounds,  of  which  ierioi  nrea  was  a  member 

etmplo  eombinations.    This  wss  dtcprored  by  Benbelot  tn  I8& 

be  obtained  the  potassimu  ok  of  formic  acid.    Tbun  followed 

dnction  of  acetyleocy  mwdhsaa,  ethylene,  and  otb>-r  hydnw 

from  inoix^nic  malcrials.    Manb-{^  was  courerted  into  meth 

hoi,  and  ethylene  into  ethyl  alcohol,  and  from  these  alcohols 

and  aoetk  acids  were  made. 

Startling  m  thnio  rcsnlts  wore,  the  substances  formed  wct 
tivefy,  ample  in  luttorv,  and  the  *'  rital  force  "  Ftill  rulcai  in  Ih 
eetopltoated  bodies  of  organic  origin. 

Synthetic  wotk  continued  to  aobiere  brilliant  r<  .] 

its  list  of  Tcgotable  compounds  oxalic,  raleric,  lu-i 
and  nlicylio  acids,  the  oils  of  garlic,  niostard,  and  win 
ooBUie,  alixarine,  and  imligo. 

Of  uanal  eorajwands,  leucin,  creatin,  saroosin,  and 
added  ifl  the  Inye  and  growing  lint  of  nihstancM  fmtn  which 
and  synlhed*  h«w  baiushed  the  rilal  force,  and  lianmin: 
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thetr  exist«ace  with  Uie  pbysical  aad  chemical  towcen  of  tfa«  ioor- 
gftoic  vorld. 

Over  one  tiioaaand  organic  compotinttit,  wbich  but  a  foir  ycian  since 
iverc  sup|>o8cd  to  bo  funacd  williin  ilto  vegetable  ur  jutimal  body  only 
by  the  action  of  a  "  vit»l  force,"  are  now  produced  ayntlietically  from 
tbe  elements  which  coiuLitute  tbom,  and  "  there  id  every  reuAon  lo  cx- 
pect,"  »aye  ibo  oonscnrative  but  able  anthor  of  "  The  New  ChemUtry," 
Profp'sor  Cwkc, "  that  in  the  no  distant  fularc  the  ebemiet  will  be  able 
to  pTx-jiarc,  in  bia  laboratory,  both  the  mntcrial  of  which  the  cell  ia 
fiubjoaed  and  the  varioaa  produots  with  which  it  becomes  lillcd  daring 


,  is  true  tlmt  tliu  knowledge  of  man  has  not  yet  enabled  him  to 

ia  Tcgtitable  or  an  animal  cell,  hut  this  is  do  evidence  in  favor  of 

b1  force  "  per  w,  hot  an  indication  of  igDorance  relative  to  the 

ultimate  coostitntion  of  the  ceU.    Indi-od,  pMudo-orgaiiio  forms,  which 

nsemble  living  cclli<,  hnving  holcrogeneous  cont«DtR,  and  true  hiclo*- 

I  iDg  membranes  poiK><!Miiig  dialyxing  jiower,  have  already  bc«D  reported 

as  produced  by  Mounicr  and  Vogt. 

I^H  Ii  it  well,  however,  to  remind  ourselves  of  the  fact  that  the  "  cell," 

^^pommoDly  understood,  embracing  a  cell-wall  and  an  interna]  nucleus, 

ptVpreaenta  in  itself  an  advanced  condition  of  organiiation,  and  not,  as 

'  iM  eo  often  interred,  the  most  ]>rimitivc  and  simpU-xt  of   lifc-formti. 

"  Cell,"  in  biology,  "  t«  a  technical  terni  imed  to  denote  a  unit  of  living 

■kiue,"  and  the  fact  that  the  chemist  can  not  m^ikc  it  is  not  proof  that 

^B  Iiidepondent  life-principle  resides  in  it,  but  is  proof  of  ignorance  of 

itii  organic  formation. 

I  If  the  fact  of  a  "vital  force,"  distinct  from  pbysical  and  chemical 
forces,  is  to  be  CBtabli«hcd  bccMUMc  of  initbility  to  make  by  synthesis  a 
living  cell,  th(-n,  in  logical  fainii-nit,  nhould  thin  fi>rce,  or  Komo  other 
equally  independent  of  phy.iical  aud  cb^mical  Uwh,  be  declared  to  pre- 
side over  the  genesis  and  potencies  of  those  inorganic  elements  and 
bodies  which  thus  far  bav«  defied,  not  B3mtheeis  only,  bat  analysis 
also. 

Id  germinal  matter  ix  found  the  apparent  scat  of  life,  for  thia  it  t« 
that  traiuforuia  pabulum  to  build  thn  tiasut*  nt  firM,  and  in  it  lim  the 
potency  of  restoring  to  physical  completeness  portions  of  the  body 
that  may  bo  injured  or  diseased.  The  repair  of  living  tissues  after 
matilation  is  not,  bowcrcr,  positive  evidence  of  the  ezisteace  of  a 
special  principle,  for  the  same  action  occurs  in  inorganic  materials. 

Pnstcar  reoorda  tlio  fact  that  "  when  a  crystal  ii  broken  on  any  oda 
of  it*  faces,  and  replaced  in  the  fluid  of  crystallisation,  we  remark  that 
while  the  crystal  increases  in  all  directions  by  tlic  deposit  of  crystal- 
line particles,  a  very  decided  siinuliaiieoiia  action  takes  plaoo  at  the 
I  broken  or  injured  pan,  and  this  action  sulTicea  in  a  few  Itoum,  not 
I  merely  for  the  general,  regular  formation  of  increase  over  all  parts  of 
crj-ual,  but  ahto  for  the  lestoratimi  of  regularity  in  the  injured 
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Hyntheeia  retiuinia  exact  knowlwlga  of  al' 
iDTotved  ID  tlw  objact  of  iu  iDTCStigaUon, 
or  tnalj-tio  ntetlwd  to  farnuh  theae  data.    ' 
qoiuititiea  in  the  prublcm  to  be  Rolved,  for 
from  the  uuknowD  but  only  to  Pe-form  0 
swaitA  to  receive  verified  facta  from  c!- 
bees  able  to  oompaM  but  a  fractional  - 

Cbemical  olcmanu  aro  tlio  baxi 
nvitbtT  prodnood  nor  dMtJX>y«cI,  I 
fact»r»  in  tb«  aiMiy  iicri<>i  of  i' 
which  reproMDt  th«  dcHidciatutu 
odge  of  moleculuH  is  tct^'  meiai:' 
even  among  tbe  commonest  e' 
aoconot  baa  been  taken  of  • 
perfect  expUaatioo  of  cber 

Of  th«  btghly  eomj>l< 


^mlNloitf 


.-^jiKkdefaiM"' 

,r.-'l  ptrfnOMl 


„^ ^ 

.  «gii  in  ll«  Wj^ 
dcpendont  enlltl.'''* 
,ri,tliHinitffiMiiiudl*^ 
jlejlh?  IfitKUiiV*, 
.  tky  ba«  it  not  ianoM^ 
nme?    How  in  life  niiAlidi* 
ally  dead?    Not  by  My «* 
» ill,  but  dmply  by  ei»irooi»g4i 
livsical  well-being.    Ilp»t,li^ ' 
vikmioal  acenta — eoon  r*\iTv(jW 


neither  cTjitallixe  nor  pc  _  <  t^^poji  tho  propoeition  tltat,  whih  *^ 
can  not  be  exjirowed  by  ,'^'^jgaJita  tu  with  no  link  between  Iht'of- 
little,  and  henoo  it  wo>  ,  ' ,  ^^gt  both  aetnatcd  by  forcon  of  the  Kim 
ayntbene.  Notwiths'  ■j'^^^t,  t*,  in  reality,  only  another  term  foi 
rcM  of  synthetic  cb^  j-'.  "*  .^ jvotes simply  tbo  caoseaof  certain  gnM 
able  for  more  brilU-  '^•'^^  «  we  employ  the  t«m»  "  elcttricilj" 
Wohler,  in  18"  ."y^tJIIsts  otbcra.  But  to  nM  the  term  "Tiu»- 
oyaaate.     It  was     ^^^.^  0  mmt  of  an  rntity,  which  acta  as  an  (B- 


BMSabolite,  a  pr*' 


..^^ 


is  an  assumption  as  absord  as  to  >mnw 
and  '  chemical '  forces  are  entities  wbitii 


^^^^af  electricity,  chemurm,  and  gTavitAti»n." 


than  an  elemer 
prepare)]  cyanr 

nrea,  the  fact  ^^^T^hn  cf  lb«  composition  of  matter,  wid  all  ll)« 
tbiita"vital  ^T^fl^i^opable,  every  phenomenon  which  any  givm 
organic  com  ^y  ^ ^  be  cauwid  either  by  aomethtng  Uking  pUc» 
simple  oom I  ^^^^n*«netliing  inking  place  ont  of  it,  bnt  acting 
bo  obtaine<'  ^«*''^|*«*ow  forces,  whether  they  be  emanations  from 
.»,.»»;««  ft  '  IJI^'iky  •»  nierely  properties  of  matter,  must,  ioso 
^t  \\hmDA  cither  on  the  internal  arrangctnent  or  on  the 


duct  ton  o 
from  inor 
hoi,  and 
and  acot' 

Stan 
tircly, » 
eomplii 

Syi 

its  lisi 

and  «' 
COD  in' 
O 

3n(J 


^p^^ifcri*  physical  ant«cedent8.     However  convenient, 

^^li^lnii  the  present  slate  of  our  knowledge,  to  speak  rf 

^Vi'    ^ponilerable  flntds,  and  elastic  ethers,  such  temu 

^f^^^  ind  are  to  be  eonsidcrcd  as  mere  names  for ' 

jfC'^iied  facts  which  it  will  bo  the  business  of  fu' 

^*_,^ g«ietn1ijtationa  wide  enough  to  cover  and  iacl: 

^J^V^tDftgy  manifests  different  powers  and  results  ai 
J»*^^*fl*Tenily  constntctcd  mechani»mB,  so  vital 
/''.jiic*'*"'"  'I*  itt»nif««t«tion8  as  the  organism  throtigh 
^  ^iif>*P^*y*d  is  more  eompUented  in  slnicturo.  "^ 

^!lv**  ****"^'^  *^»  physiological  siguifieanos  of  "l 
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to  imagine  tbo  exiBtcnoc  of  a  msw 

irUte  nam«,  provided  thuro  aro  pbc- 

front  Ildowd  cauMM.     Wo  may  Hiieak 

'<-,  provided  lli»t  wo  do  not  take  it  to  be 

fined  Moinv thing  giving  me  to  inexpUca- 

i-IuniUiA  called  iodine  the  eubBtanoe  Xy  to 

if  iL»  ri;;il  character  and  place  in  cbemwliy. 

[I  -jiL.ikiDg  of  the  rcmting  medium  in  «pac6 

of  bis  comot  cx>uld  not  be  otherrrise  ao- 


.  Bt?«  will  do  much  liarm  whenever  they  divert  as 
oQcile  tbo  fact«  with  known  laws,  or  when  they 
Hikrcto  things, 

Kix-iik  of  vital  force  wc  muni  not  assume  that  it  is  a 
ijfieal  force  like  olcciricity.     We  do  not  know  what 
11"  right  to  confuHo  Encke's  supposed  resisting  medium 
*e9  of  light  without  distinct  evidence  of  identity.    The 
..plasm,  now  so  familiarly  used  by  physiotogiRt«,  ih  doubtless 
'  BO  long  as  we  do  not  mix  up  different  substaaced  under  it, 
lie  that  tlio  name  gives  us  any  knowledge  of  the  obscure  ori- 
life.    To  name  a  aubsumce  protoplwm  no  more  explains  the 
variety  of  forms  of  life  which  spring  out  of  the  substance  than 
,  the  vital  forc«  which  may  be  supposed  to  reside  in  tbo  proto- 
Both  expressions  are  mere  names  for  an  ioexplicablo  aeries  of 
I  which,  oot  of  appiirently  similar  conditions,  prodnco  the  most 
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■:RE  is  one  more  constituent  of  animal  food  that  demands  at* 
tcntion  before  leaving  this  part  of  the  subject.  This  is  the  fat. 
We  all  know  that  there  is  a  considerable  difference  between  raw  fat 
and  cooked  fat;  bat  what  is  the  rationale  of  this  difference?  Is  it 
aaytbtog  beyond  the  obvious  fupion  or  semi-fusion  of  the  solid? 

These  are  very  natural  and  simple  questions,  but  in  no  work  on 
ebemistry  or  technology  can  I  find  any  answer  to  them,  or  ev«n  any 
attempt  St  an  answer.  I  will  therefore  do  the  best  I  can  toward 
•olving  the  problem  in  my  own  way. 

All  the  cookable  and  eatable  fats  fall  into  the  class  of  "6xed  oilsy** 
n  named  by  cbcmiitte  to  distinguish  tJiem  from  tbe  "vobtile  oils," 
otlicrwiso  (If scribed  as  "  essential  oils."  The  distinction  between  the«« 
two  daaaea  is  simple  enough.     Tbc  volatile  oils  (mostly  of  vegetable 


i 
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put.**    Shall  w«  Mcribo  k  "  viul  principle  " 
u  well  as  to  the  organized  Tpgeuble  or  ani 

rfh*  myittn'ica  of  nature  are  not  alt  c< 
Who  thalt  explain  th«  ultimate  nature  of  cr| 
the  lawn  of  fixed  axial  ratios,  gives  to  each 
inrariabl«  form?    Who  ihall  explain  the  fl 
is  the  "Tital  force"  in  the  ttvA  which  Ilea 
•oniL-  Phnruob  ?    Doc*  "  vital  foroo^"  as  an  t 
workA  rontrary  to  pfaj^aical  and  cbomicsl  Isw 
Tolnst&rily  sabmit  to  what  mutt  b«,  to  it,  a  d 
entiy  of  the  physical  forc«H  of  nature,  why 
denoe  thereof  in  some  way  or  at  some  time  ? 
in  this  seed  so  long  dried  and  prsotically  ( 
inflannce  at  discord  villi  organic  growth,  bm 
■Md  with  conditions  favoraUt  to  physical 
•Dd  moivttire— all  pfajginl  and  ebemiciil  agi 
seed,  and  eridenoe  ia  added  to  nutain  tlu<  p 
preeeat  state  of  knowledge  fanisbea  us  w4i 
ing  and  the  not-living,"  yet  are  both  actual 
kind.     "  Vital  force,"  therefore,  is,  in  rcalii 
the  propertic*  of  matter ;  it  denotes  simply 
groups  of  nataral  operations,  as  wo  cmplo; 
and  "electrical  force"  to  denote  otbon.     Bi 
iiy "  or  "  vital  force  "  in  the  aonse  of  an  en 
ciont  cause  of  vital  pbeDomena,  it  aa  aamimptiq 
that  "'electric,'  ■  attraotire,'  and  't^oimoal'l 
dcteminc  the  phenomena  of  electricity,  chean 

**  If  we  knew  nil  the  laws  of  the  conipositio 
changes  of  which  it  is  capable,  every  phc 
substance  presents  must  bo  oaosed  either  b; 
in  the  snbittance  or  by  something  taking  p! 
npoD  it,  TboM  mysteriotia  forces,  whether  tl 
matter  or  whether  they  be  merely  propcrtie 
ulUroato  analysis,  depend  either  on  the  interM 
Mctotnal  locality  of  their  physical  antccoilend 
thewrfore,  it  may  be.  in  the  present  state  of  ooi 
vital  principle*,  imponderable  flaiilN,  and  «l 
only  be  provisional,  and  are  to  be  considered 
residue  of  unexplained  facts  which  it  will 
agcN  to  bring  under  generalisations  wide  en 
the  whole." 

As  mechanical  energy  manifests  different 
operaLes  through  differently  constructed  m 
becomes  more  complex  in  its  manifestations  w 
whid)  it«  work  is  displayed  is  more  complic 

Jevons  has  well  defined  the  phTsiotO] 
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I "  thus  :  "  W«  are  at  freedom  to  imagino  the  existcnoo  of  b  now 
agent,  aod  to  give  it  an  appropri«tc  niunc,  [trovitlod  tlivro  iirc  plic* 
Domena  incapable  of  cspluiution  from  known  causes.  Wu  may  Rpeak 
of  viul  force  as  ooca^oning  life,  pruvidtnl  that  we  do  not  take  it  to  be 
more  than  a  Dame  for  an  andeflned  sometbiog  giving  me  to  inoicpUcs- 
ble  facta,  jast  as  the  French  cbemists  called  iodine  the  BabetaDce  x,  bo 
long  08  they  were  unaware  of  iu  real  charact«r  and  place  in  chcmiatry. 
Enckc  wae  quit«  justified  in  speaking  of  the  n.'vistiog  mvdiuin  iu  sfiaae 
■o  long  as  thu  retaidaljon  of  hia  oomet  could  not  be  otherwise  ac- 
counted for. 

"  But  Huch  bypotbcscM  will  do  much  barm  whenever  they  divert  tis 
from  attempta  to  rcconoile  ih«  facta  with  known  laws,  or  when  tbcy 
lead  ua  to  mix  up  discrete  tkinga. 

"  Bccaose  we  ^peak  of  vital  force  we  must  not  assume  that  it  is  a 
really  existing  phyMcal  force  like  electricity.  W«  do  not  know  what 
it  is  ;  we  have  no  right  to  oonfoso  Encko's  suppost^d  rcsiftling  medium 
with  the  bases  of  liglit  without  distinct  evidence  of  identity,  'ilie 
name  |trotop1ssin,  now  so  famittarly  u»ed  by  pbysiologista,  is  doabtlese 
legitimate  so  long  as  we  do  not  mix  up  diflorent  substances  under  it, 
or  imagiuo  that  the  name  gives  us  any  knowledge  of  the  obscure  ori- 
gin of  life.  To  name  a  substance  protoplasm  no  more  explains  the 
infinite  variety  of  form*  of  life  which  spring  out  of  the  substance  than 
doc*  the  vital  force  which  may  bo  supposed  to  reside  in  the  proto- 
pbttm.  Both  expressions  arc  mere  names  for  an  inexplicable  wries  of 
eaiues  which,  out  of  apparently  similar  conditions,  produce  the  most 
diverse  results." 

^V^IIERR  is  one  more  constituent  of  animal  food  that  demands  at- 

^S.   teniion  before  leaving  this  part  of  the  subject.    This  is  tlie  faU 

We  all  know  that  there  is  a  oonjtidorable  difference  between  raw  fat 

and  cooked  fat ;  but  what  is  llie  rationaie  of  this  difference  F    Is  it 

anything  beyond  the  obvious  fusion  or  semi-fusion  of  the  solid? 

These  are  very  natural  and  simple  questions,  but  in  no  work  on 
chemistry  or  Icclinology  can  I  find  any  answer  to  them,  or  even  any 
attempt  at  an  answer.  I  will  therefore  do  the  best  I  can  toward 
solving  the  problem  in  my  own  way. 

All  the  cookable  and  eatable  fats  fall  into  the  class  of  "fixed  oils," 
so  named  by  chemists  to  distingninb  them  from  the  "  volatile  oils,** 
otherwise  described  as  "  essential  oils."  llie  distinction  between  tbsM 
ia  simple  enough.     The  volatile  oila  (mostly  of  vegetable 
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aimitar  Geparation  is  what  I  suppose  to  occur  in  the  cookiug  of 
il  fat.     I  find  that  mutton-fat,  beef-fat,  or  other  fat  wh«D  r»T, 

|)orfect]f  ainootli,  m  tvstvtl  hj  rubbing  a  small  qnaottty,  freo  front 
aembrane,  between  the  finger  and  thumb,  or  by  a  still  mora  delicate'' 
WBt  of  rnbbin);  it  between  the  tip  of  tlii?  tuiiguv  and  the  palate.    Bat 
Iripping,  wiielber  of  beef,  or  matlon,  or  poullr}',  is  granular,  an  anjr- 
>ody  who  has  ever  eaten  bread  and  dripping  knows  well  enough,  and  | 
the  manufacturers  of  "  butterine,"  or  "  bo»ch,"  know  too  well,  as  the  I 
lestnction  or  prevention  of  tills  graDulation  is  one  of  the  difficulties 
)£  their  art, 

Ujr  theory  of  the  cookery  of  fat  in  uimply  that  beat,  when  oontiaiud 
ong  enough,  or  raided  Huflieiuntly  high,  effects  an  incipient  dJMoei*- 
lion  of  the  fatty  acids  from  the  glycerine,  and  thus  assists  the  digesb< : 
ve  organs  by  presenting  the  base  and  tbe  acids  in  a  condition  better 
Itted  (or  advanced  by  one  stage)  for  the  new  combinations  demanded 
>7^  amimilation.  8omc  physiologists  have  lately  assert«d  that  the  fat 
if  our  food  is  not  iiK<iinilnt«d  lit  nil— not  laid  down  again  na  fat,  bat 
a  nmd  directly  as  fuel  for  (he  mniiitciiandc  of  animal  heal.  If  this  is 
lorrect,  the  advantage  of  the  preliminary  dissociation  is  more  decided, 
W  the  combustible  portion  of  the  fat  is  its  fatly  acids ;  the  f;Iycerine 
9  an  impediment  to  combustion,  bo  much  bo  that  the  modem  candle- 
naker  romoro  it>  and  thereby  greatly  improves  the  oombuHlibility  of 
lis  candlcM. 

It  may  be  that  the  glycerine  of  the  fat  we  eat  ii4  nMNimi1iil<-d  liko 
ugar,  while  the  fatly  acids  act  directly  as  fueL  This  view  Uiay  recoii- 
die  Bome  of  tho  confitcting  facts  (Buch  as  the  existence  of  fat  in  the 
lamivora)  that  stand  in  tho  way  of  the  theory  of  tho  uses  of  fat  food 
htwTe  Toferrod  to,  according  to  which  fat  \»  not  fattening,  and  tbo»o 
rhowouM  "liant"  should  eat  ful  freely  tomuliilain  unimiil  bent,  while 
'ory  alMtemious  in  the  consumption  of  sugar  and  farinaceous  food. 

The  difference  between  tallow  and  dripping  is  instructive.  Their 
irigin  is  the  same ;  both  are  melted  fats — beef  or  mutton  fats — and 
kotb  contain  Uio  name  fatty  actils  and  glyeenne,  but  there  is  a  visible 
■nd  tangible  difference  in  their  molecular  condition.  Tallow  is  •mooth 
3iA  homogeneous,  dripping  decidedly  granular. 

I  attribute  this  diff'crence  to  the  fact  that,  in  rendering  tallow,  the 
l^t  is  maintained  no  longer  than  is  necessary  to  effect  the  fu^on  ; 
pbtle,  in  the  ordinary  prodiietiun  of  dripping,  the  fat  is  exposed  in 
be  dripping-pan  to  a  lung  continuance  of  beat,  buAides  being  highly 
icnt4ul  whtm  used  in  basting.  Therefore  the  dissociation  is  carried 
iirtlier  ui  (ho  case  of  the  dripping,  and  the  result  becomes  sonaible. 
:  bave  observed  that  home-rendered  lard,  tiint  obtained  in  English 

ebovses,  where  the  "Kratchings"  (i.  e.,  the  membranous  parts) 
nazUd,  ia  more  granular  than  the  lard  we  now  obtain  in  *uch 
lance  from  Chicago  and  other  wholesale  hog-regions.     I  have 
l^e  lard-rendering  at  Chicago^  bat  have  little  doubt  that 
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eooooin;  of  fael  »  pndiccd  in  i»oiidactlng  it,  Kid  thorcfon  lestdiiv 
ouiion  Tould  bo  oflnoUid  tfaan  in  tbo  domoitic  retail  proctM. 

Some  of  thr  early  manuf»ctiirrri  of  "  boftch  "  purified  lb«r  ttx  kj 
ihn  proonu  reooinmfDdpd  and  [tmcticed  by  ihe  French  Acadcmidui 
MM-  DiibrtiDfaatandFM(»C«"CorapteflUeuduB,"voI.  lxxi)dnriiigfti 
si«gv  of  Parui,  when  tbcy  and  otben  read  papers  on  tho  tnanoficOn 
of  "  Kiege-battrr  "  wiifaout  the  aid  of  tbo  dairy.  Thig  conuMcd  ji 
frj-ing  the  rofuM  fat  from  aIau{fht«r-hoa»w  untU  the  momlniKV 
matter  and  other  impurittes  were  carbonixed,  and  thtu  could  be  suiiod 
sway.  I  vrcitv  about  it  in  lt*71,  and  conitequcntly  received  midcim 
piM  of  artificial  butter  tbas  made  in  tho  midlnnds.  It  wsb  pure  tu, 
perfectly  wholesome,  but,  altbough  colored  to  imitnto  butter,  had  tW 
gTADular  ehnrnt'ter  of  ilripjiiiiR.  Sinee  that  time  grrat  progreMla 
been  made  in  thinbmncb  of  industry.  I  have  lutcly  tested  wamfintt 
pure  "bo«ch"  or  "  oleoiiiaif;arine "  tindistingniabable  from  cfaoiud 
cream  or  good  butter,  thouj^h  offered  for  eale  at  S^d.  per  pound  in 
wholesale  packaj^os.  In  the  prepantion  of  tbin  I  understand  higfalcn- 
peralurcB  are  cArefnIly  avoidtsi,  and  by  tbia  moana  the  smootluieM  «/ 
pure  butter  w  obluioed.  I  mention  this  now  merely  in  contin&iti»i 
of  my  theory  of  the  rationalt  of  fat-oookery,  but  ahall  retum  to  liii 
Kubjoet  of  **  bonek  "  or  "  hmterine  "  af^in,  aa  it  baa  Cdiiiiidcralila  inDta- 
sto  interest  in  reference  to  our  food-sui>plirii,  and  abould  be  b«tla  oa- 
derstood  than  it  is. 


Xivn. 


Ueda^^ 


The  cookery  of  milk  is  very  nraple,  but  by  no  means  unim 
That  there  ia  an  appreciable  dillerence  between  raw  and  boiled 
may  be  proved  by  taking  e4|na)  qnaotilies  of  each  (the  boiled  tamfit 
bavini;  been  allowed  to  cool  down),  adding;  them  to  equal  quaulitia 
of  the  Kimc  infntiion  of  coffNitben  critically  tacting  the  mixtnna 
The  differonee  in  enffieient  to  have  long  since  estabttiihed  the  praotM 
among  alt  vkillful  cooks  of  scmpulonsly  using  boiled  milk  for  mating 
ca/5  a«  tttit.  I  have  tried  a  Mmilar  exfieriment  on  tea,  and  fin4  tiitt 
in  this  case  the  cold  milk  is  preferable.  Why  tbia  nbonM  be, 
boiled  milk  should  be  bettor  for  coffee  and  raw  milk  for  tea,  I  can 
l«II.  If  any  of  my  readen  have  not  done  so  already,  let  them 
•imilnr  experiment*  with  condensed  milk,  and  I  have  no  doubt  tliri 
tbe  verdict  of  the  majority  will  be  that  it  ia  pas<ia1)lo  with  coffee,  but 
very  objectionable  in  tea.  This  is  milk  that  has  been  very  much 
cooked. 

I'lie  chief  definable  alteration  effected  by  tho  boiling  of  milk 
the  coagulation  of  the  small  (luantilr  of  albumen  which  it  eon 
This  rises  as  it  becomes  solidified,  and  forma  a  skin-like  scum  en 
Rurfaee,  which  may  bo  lifted  witli  a  apoon  and  eaten,  as  it  b  pnfecily 
wholesome  and  very  nutritiooa. 

If  all  the  milk  that  is  poured  into  I/mdon  avery  rooniing  wet  U 
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Kngle  clianncl,  it  wonid  fonn  a  respeot&blo  little  rivulet. 

:  example  of  the  self -ad  justing  aperatioo  of  demand  aud 

iit«d  by  tb«  fact  tfaat,  without  any  special  kgielattoa  or 

Inofficial,  the  qii^ntily  roquirctl  should  tbtu  flow  with  so 

in  ipitc  of  its  perishable  qualitios,  little  or  iiooe  is 

ag,  and  )<!t  at  any  moment  anybotly  may  buy  a  penny- 

:  two  or  three  hundred  yards  of  any  pcut  of  the  great 

bent  Is  no  record  of  any  single  day  on  which  the  sopply 

^«ren  been  sensibly  deficient . 

oted  by  drawing  the  supplies  from  a  great  number  of 
ces,  which  aro  not  likely  to  be  simaltaoeuusly  dis- 
la  direction.    Coupled  with  tliix  advantage  in  a  serious 
.  iM'en  nnmistakalflydcmonntrated  that  certain  miorobift 
abominationn)  whi^'h  disiterainatc  malignant  dtKeases 
ilk,  feed  npon  it,  increase  and  multiply  therein,  and  by 
Ited  to  baman  beings  with  very  serious  and  oven  fatal 

I  more  fooliogly  on  this  subject,  having  rcry  recently  had 
tnoo  of  it.  Ono  of  my  sons  went  for  a  holiday  to  a 
^9irop«hire,  whcrd  many  happy  and  health-giving  faoli- 
spent  by  all  the  members  of  my  family.  At  the  end 
weeks  be  was  attacked  by  scaHet  fever,  and  suScred 
)  sfterward  learned  that  tlio  cow-boy  had  been  ill,  and 
proved  that  lii«  illness  was  scarlet  ferer,  though  not 
til  In;  Nuch  ;  that  he  had  milked  before  the  sealing  of 
iollrtwa  the  eruption  conld  have  been  completed,  and  it 
I'ln^it  probable,  tliat  some  of  the  scales  from  his  bands 
IX.  My  Km  drank  freely  of  uncooked  milk,  the  other 
4nn  drinking  hotae-brewed  beer,  and  only  taking  milk 
-f  enough  to  de«troy  the  vitality  of  fever-genns.  ■  He 
infection  was  the  more  remarkable,  inasmuch  aa 
:i]y  he  had  been  nwtisting  a  medical  man  in  a 
i.i.iu  where  scarlet  fever  was  prevalent,  and  bad 
•  I'liuucC  with  {>atiiMita  in  diffenint  st*gea  of  the 


i>  this  farm  been  sent  to  London  in  the  usual 

■  rontcnts  of  these  partictilar  cana  miied  with 

;  t>y  (he  vender,  the  whole  of  his  stock  would 

Vti  some  tbousands  of  farms  contribute  to  tlie 

:  'i  ruilk,  the  ri.ik  of  ittich  contact  with  infected 

'iy  in  one  or  another  of  them  i*  very  great, 

.'•>ntly  recommending  the  manager  of  every 

<>  Uio  boiling  of  every  drop  of  milk  that 

miwr&lure  of  312^  the  vitality  of  all  dan* 

id  the  boiling-point  of  milk  is  a  little 

: "  of  tu  or  coSee,  as  ordiaarily  used. 
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mMj  do  it,  but  U  not  to  be  relied  upon.     1  i)««d  ontr  to  nla  \ 
ally  to  tliH  cuiMM  of  wboleaole  lofectiou  that  have  roceoUj- 
ti)  the  milk  o(  parUcoUr  djuriet,  u  Uie  partioulan  are  fatnilitfl 
who  rvad  ibc  newapKpwa. 

Ii  is  an  open  qtKation  wbetbcr  batter  may  or  may  not  art  ai  \i 
g«Toua  carrier  of  Midi  gvntu  ;  wlieihor  thvy  riae  vitb  tbe<Tttiii,i 
vive  the  chumLng,  aod  flourish  amoug  ibe  fat.     The  subject  b  a(  i 
importiuicc,  and  yet,  in  spite  of  the  reaearcb-fundof  iheBoyall 
tbo  Brltivh  Anaocialion,  etc.,  we  have  no  duta  upon  which  to  i 
DD  a[i)>mximaivly  Boond  conclasioiL 

^V«  may  tb^orizc,  of  cottne  ;  we  may  anppose  that  the 
bacilli,  ele.,  which  wo  bee   under  tlw  microiicope   to  bo 
wrig^i^  about  or  driving  along,  are  doing  no  in  order  toobuinfntk 
food  from  llio  BurrouodiDg  liqnid,  and  therefore  tbat,  if  impr 
butter,  they  would  languish  and  die.     We  may  point  to  the  i 
of  fetment-gcnns  which  demand  nitrogoDoaa  matter,  and 
anppOM  that  iho  p«stifvrouM  wand(-rrr«  can  not  live  upon  a  merel 
carbon  like  butter.     On  ^  other  band,  we  know  that  the  g«nu  ' 
such  thingu  can  remain  dormant  under  conditions  that  are  faUll 
their  parents,  and  dcvplop  forthwith  when  rolcosod  and  hroogfatin 
new  HUTouiulitigs.     TheM  tpccnlattoiis  are  intcreitting  enoagli^  f 
raeh  a  natt4<r  ot  life  and  death  to  ouraelvea  and  our  ebildrai* 
qnin  podtive  facts,  direct  microscopic  OTidence. 

In  tbe  mvau  time  the  doubt  ia  highly  favorable  to  bo»<^h.    To  iSa 
trstc  ihia,  let  us  snppoae  the  case  of  a  cow  grazing  on  a  seRags^a 
manared  from  a  district  on  which  entrric  fever  baa  exbted.    llo  i 
lie*  down  and  its  tnte  are  roiled  with  liquid  contmning  the 
whioh  are  so  fearfully  malignant  when  taW-n  internally.    In  tboc 
of  Riitking,  a  thousandth  part  of  a  grain  of  iho  infected  matterooB- 
taining  a  few  h»ndre<l  germs  enters  the  milk,  and  ihmc  gcmisiii 
and  mulitjtly.    The  cream  that  ricca  carrips  some  of  them  with  i 
they  are  tlms  in  tbo  butter,  cither  dead  or  alive,  we  know  not ' 
but  have  to  accept  ih«  risk. 

Kow,  take  the  case  of  bowb.     Tbe  cow  la  slangbtered.    Tbo  < 
fat,  that  before  the  day*  of  palm-oil  and  vaiM<lino  was  sold  for  lu 
anting  macbiRcrv,  i*  rikillfnlly  prepared,  made  up  intotwo-ponndi 
deltcaiely  vi-rappod   in  special  muxlin  or  prettily  molded 
into  "  Kormandy  '*  baskets.     ^Vbat  ix  the  risk  in  eating  this  I 

None  at  all.  provided  always  the  bosoh  is  not  adnltented ' 
«««n-bNUer.    Tbe  special  di»eaae-germs  do  not  enrrive  the< 
of  digection.  do  not  pam  tbroogh  tbe  glandulur  tissues  of  tb«  folEdf^ 
that  secrete  tbe  living  fat,  and  therefon.',  even  though  ibe  cow  i 
have  fed  on  sewage-grass,  moutened  with  infected  aowage-water. 
fat  would  not  be  poiaoned. 

What  wr  require  in  connectioa  with  this  ia  oommeroial  hone 
that  the  thouianda  of  lona  of  boieb  now  annaally  made  be  toUJ 
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I  losch,  or,  if  preferred  as  "oleomargarine^"  or  "balt«rin«,"  or  any 
I  -thcr  namo  tbnt  sbiU  toll  tho  tniUi.     In  ordtir  to  nuMlvrtdicb  oommcr- 
dal   Uoniwtf  poHHibli!  to  «b<>pk<!CpeT«,  mora  intelligetice  ts  diMnsnded 
imong  tlifir  tuntoiners.    A  di-aler,  on  vbom  I  can  rely,  told  tnti  lately 
-Jjat  if  bti  offered  tbe  bofl«h  or  bntlerine  to  bis  other  eusiomera  ajt  be 
>  wan  tlicn  ofleriug  it  to  me  at  8)</.  per  pound  in  twcnty-four-pound 
I  box,  or  9<l.  retail,  bo  could  not  pouibly  s«lt  it,  and  bis  reputation 
^vronld  bo  Injured  by  udmltting  that  hv  kept  it ;   but  that  tbe  same 
;-pcoplo  who  would  bo  disguBttd  with  it  at  Hf/.  will  buy  It  freely  nt 
doublo  the  prico  aa  piimt;  Dovonitliiro  fraHh  butter ;  and   he  add«d, 
aignificontly,  "  I  cun  not  afford  lo  lose  my  bufiin«M  and  bv  ruiu«d  be*- 
,  muse  my  customera  are  foola."    To  paatry-cooka  and  others  in  buflineas^ ' 
^^^^fald  honefltly  enough  for  what  it  is,  and  used  instead  of  butter. 
UHlfore  leaving  the  subject  of  animal  food  I  may  say  a  tvvi  words 
on  tbe  latest  and  perhaps  tbe  greatest  triumph  of  science  in  mfiTonco 
to  food-supply — i.  c,  the  snccossful  solution  of  tbe  great  problem  of 
preserving  frcatb  meat  for  an  nlmost  indefinite  length  of  time.     It  bag 
long  bo«n   known  Uiat  meat  wbiob   is   frosen  n»naiiis  fresh.     Tbe 
Aberdeen  wbalcr!<  were  in  tbe  habit  of  feasting  their  friends  on  re- 
taming  bonie  on  joints  that  were  taken  out  fresh  from  Aberdeen  and 
kept  frozen  during  a  long  Arctic  royage.     In  Norway,  game  is  shot 
at  the  end  of  antunin,  and  kept  in  u  frozen  state  for  consumption  dur- 
ing tbe  whole  winter  and  far  into  tlie  npring. 

The  early  ati«nipts  to  apply  the  froeting  process  for  the  carriage 
of  frc-ib  meat  from  tjouth  America  and  Australia  by  uning  ic«,  or 
freezing  mixtures  of  ic«  and  salt,  failed,  but  now  sll  the  diffieulties 
are  overcome  by  a  simple  a{>]>lication  of  tbe  great  principle  of  the 
conservation  of  energy,  wberaby  ibo  burning  of  coal  may  be  made  to 
[)F»diifie  a  degree  of  cold  proportionate  to  tbe  amount  of  heat  it  gires 
lOU  ia  burning. 

^BOarcasses  of  sheep  are  thereby  frozen  to  stony  hardnnts  immedi- 
^^y  tbey  are  slaughtere<l  in  New  Zealand  and  Australia,  and  then 
packed  in  cliwc  n.'frigerate<i  cam,  carried  to  the  ship,  and  there  stowed 
in  chamber)  refrigerated  by  the  same  means,  and  thus  brought  to 
England  in  the  same  state  of  alony  bardnesi  as  tbnt  originully  pro- 
duced. 1  dined  to-day  on  one  of  the  U>gH  of  a  dhiTp  that,  I  bought  a 
week  ago  and  which  was  gr.izing  at  the  anlijjojirs  three  months  be- 
fore.    I  prefer  it  lo  any  English  mutton  ordinarily  obtainable. 

Tlic  grounds  of  this  preference  will  be  nnderstood  when  I  explain 
tbai  English  farmers  who  manufacture  mutton  as  a  primary  product 
kill  their  Abeep  a*  »»nn  as  they  are  full  grown,  when  a  year  old  or 
leas.  Tbey  oan  not  afford  to  feed  a  sheep  for  two  years  longer  merely 
to  improve  ilii  llaTor  without  adding  to  its  weight.  Country  gentle- 
meo  who  do  not  care  for  expense  occasionally  regale  their  friends  on 
a  bannch  or  saddle  of  three-year-old  mutton,  as  a  rare  and  costlyJ 
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may  do  it,  but  u  not  to  bo  ndi*d  ap> 
ftlty  lo  tho  cuct  of  wlioleaale  infeoti' 
to  llio  milk  of  partkubv  datrios,  as 
who  read  ibe  newepapers. 

It  b  an  open  question  nbptlivr 
gerotifl  earriiT  o(  hucIi  g«irm«  ;  v 
Ttvo  the  ohuruiiig,  and  flouriah 
ini|HirUu>cv,  uod  yi-t,  iu  spite  of 
lti«  Urittiib  Asiiuciiition,  etc, 
an  appToziualely  Bouod  cor 

We  may  theorize,  of  <     ^ 
bacilli,  etc.,  wfaioh  we  b 
wrigf^liii^  alraiit  ur  drir' 
foo<l  from  Iho  Bitrroum' 
butler,  ihuy  would  la 
of  fi'miciil-RcrmB  v 
BU|i]iuxi'  tlint  llitpr 
carbon  liko  buitvr 
Bucb  thJDgs  can  i 
tb«ir  panntfl,  n 
Dew  aiimiundiii' 
such  a  maun-  ' 
4]iiir6  podtlro      ^ 

la  ihc  me-      [  ^ 
tfatc  this,  lei      ^*.^ 
manured  fn- 
livM  down  T 
which  are 
of  millcin 
laining  a 
and  niull 
thoy  are 
but  bar 

Not 
fat,tb> 
eating' 
dflliea 
into  ' 

K 
omu 
of  d 
thai 
hat 
fat 


j^' 


,   •-'Ti^.'is  ahet-p  ii  I 

-jsti  Butil  liiia 
■  ,i  in  similar  to  i 
ixwa:  cooltl  not  i 


^/iiar«  tested  it  tboraog 
•^^fiwlairt  six  monUuwtlbj 
',^■"•1,  and  find  tt  io  trifiingitj 
takoA  tor.     Il  i^  aimply  thi^f 
of  the  meat  oozea  ouL    TUll 


'^^^S'f^"^  HcbneBa  and  fullneMof 
^^iarltcr  in  color  tban  young  mtii 
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^rir'  of  tbo  presrat  writer,  there  an  goo 

'^rt^  '*"■*  "  general  readjurtnient  of  thougbl  i 

*Jit"<  '*  •*  deatined  to  ro  on  until  oM  (caau  o 

^i.'^f** •"*'""*'  iuterjtrctatioa  of  the  irorld,hir 

^'i!**"™'    '^'''"  P'^S'"^"'^*  readjustment  la  Ml 

,      ^>'^3»;  *■  *  *'™P'y  'l""*   Kradual  abaodonuenl  of  tl 

^df^jM  »hit;h  h^  been  taking  place  tbroughool  tli 

^^^f^^Mt>V^VT  baH  remarked,  the  very  coM^tioD  1 

^  *V*l«i(«'"'°B*  *^^  rationiUti?m,  seeing  that  it  recogniM 

^•J^ef  llune*.  »  certain  "reign  of  \a,vr,"  with  whic 

..^P****^  tgi"T  ean  interfere.     Tlio  progreaa  beyond  Ui 

^ ^Z^m  iiwwwing  perception  of  the  umvM»ality  of  It' 

^*^^difpo«ition  to  be  exacting  on  to  the  eridMCCTof 

^'^  Jitti  per»on  can  read  the  biatory  of  modern  IJiwa 


l^"** 


a  the  conotnaioD  that  the  whole  march  of  civiliuliq 


lb; 


^  (iwytbing  cl*e,  this  gradual  change  of  ialellecW 
y-^  ]!«*»  power  keep*  |mc«  ever  with  bis  knowledge  of  i " 
^'(^Ijj  rteogniiion  of  the  uniformity  of  it«  operatioBS.    \ 
V^f^liO^y  the  anticipation  by  thooaands  of  ibe  coned 
f»^jll^Ji»0Teric8and  ohacrraUons  have  been  pointing, 
*^^h«i*ind  always  has  been  absolule.     Thia  is  feolly 
<''2i^"'*"^'*^'  »"'?»»*■    Il  moans  that  thinking  men 
*^*^**"^"  •^f  ll>o  old  Byaicm  of  belief,  and  that  .^ 

^  !!*  "*^ '*''''*** ''*''°'*  "" ''^°*^*"°''*  ^''"'*^  *•''*'' ^*^ ' 
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^ii(-i-]>tionM  not  lUblo  to  disturbance.    The 
/brought  binuolf  to  this  point,  used  to  eay 
.'illi  questions  of  faith  ho  loft  all  scientific 
\:i  at  the  door,  and  that  when  he  ha<l  to  deal 
'  Ik'  discarded  in  tike  manner  all  theological 
■  i<o'  region  of  eoicnco  vraa  one  region,  tliat  of 

<i  between  the§o  ho  placed  a  wall  ao  high  that 
.0  conid  Ee»  nothing  that  lay  on  tho  other.  Ue 
ri^i'oticile  faith  with  aoicncc,  an  tome  do  ;  ho  sepa- 
ly,  foeliog  ihom  apparently  to  be  irreconcilable. 
,■  lived  in  two  worlds — one  in  which  no  miracles  took 
iiioh  everything  flowed  in  an  orderly  manner  from  reo- 
<  :  H,  and  another  in  which  tho  chain  of  causation 
>.i  u  ;ii  any  moment  by  supernatural  power.  Since  Fan- 
^woTor.  men  of  •cienoc  have  grown  bolder.  They  hayo 
1  the  attempt  to  live  a  divided  life.  Tltey  do  not  believe  in 
lo  trarrifRi  between  one  field  of  tliought  and  another.  They 
in  tlie  unity  of  the  human  inlnd  antt  in  tho  unity  of  truth, 
bare  made  their  choice— those  of  them  at  leait  whom  the  Bi»bop 
irio  desii^iatcs  as  agnosticB — in  favor  of  a  world  in  which  caust' 
effect  maintain  constant  relations.  In  doing  so  they  do  not  act 
fully,  but  simply  yield  to  the  irresiHiiblo  weight  of  evidence.  Mirsolo 
I  matter  of  more  or  less  uncertain  testimony,  while  tho  nnohangeabl»> 
I  erf  natural  law  is  a  matter  of  daily  observation.  Miracles  nevfr 
happen  in  the  laboratory,  Supematnral  apparitions  do  not  hannt  tho 
ranMum.  Distant  ages  and  conutrios  or  lonely  road-tcidcH  reap  all  the 
glory  of  these  manifestations.  What  wonder,  then,  that  the  man  of 
science  prefers  to  trust  in  what  his  oyos  daily  see  and  his  hands  handle, 
rather  than  in  narratives  of  pcrfervid  devotees,  or  in  traditions  handed 
down  from  centarics  whoso  leading  cliaractcristic  was  an  omnivorous 
orvdnlity  ?  Tlicie  is  nothing  negative  in  tliis  attitude  of  mind.  On 
th*  contrary,  it  is  positive  in  tho  hi){hest  degree.  The  tnio  man  of 
•dmoo  wants  to  know  and  boliovo  as  much  as  possible,  lie  desires 
to  know  what  i*  and  to  wlapt  hi*  tlionghta  to  that ;  and  the  universe 
i*  to  him  simply  an  inexhaustible  treajigre-hotise  of  truths,  all  of  more 
or  less  practical  import. 

It  is  right,  however,  before  procc«i]ing  further,  to  examine  this 
word  "  agnosticism  "  a  little,  to  see  whether  it  is  one  that  is  really  scr- 
vleekble  in  the  proaent  controversy.  That  some  have  been  willing  to 
apply  the  term  to  themselves  and  to  regard  it  as  rather  hf>\  Irovato,  I 
am  quite  aware  ;  but  I  think  there  are  good  reasons  why  sertona 
Ibmkers  should  decline  to  call  themselves  by  such  a  name,  and  should 
object  to  its  applicAtion  to  them  by  others. 

A  question  proposed  for  discussion  either  can  or  can  not  be  settled  ; 
it  either  lies  within  or  beyond  the  region  in  which  vcrificjition  is  pos- 
lie.     If  it  lies  within  that  region,  no  man  should  call  himself  an 
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The  antipodean  graziers  are  vool-(pwer».     Until  Uldjr,  i 
wu  inccvly  used  u  numure,  ind  even  now  it  U  but  a  Bccondar;  | 
ucu     'II1Q  nool-crop  tmprovM  ycv  by  year  tiatit  tbe  sbeep  b 
or  four  yean  old ;  thcrvfore,  it  \»  not  Elanghtc^ed  until  thi* 
Mtalned,  and  tfauH  lb<.- nlK'vp  Mnt  to  Kn  gland  are  Bimilari 
tbe  country  squire,  ami  Ruch  u  tlie  Eiiglinh  farmer  ooald  1 
market  under  etghtc«o  pence  per  pound. 

Tbcre  la,  however,  one  drawback  ;  but  I  bavo  tested  it  thor 
having  eupplied  niy  own  table  during  tbo  lB«t  six  montha 
other  muttuu  than  that  from  Kew  Zealand,  and  find  it  so  triflbgl 
be  imperceptible   unless  critically  looked  for.     It  is  simply 
thawing,  asniall  quantity  of  the  jaiee  of  tbe  meat  ooKes  ouL 
noro  tban  compensated  by  tho  aup^rior  richnoBs  and  fulloeu  of  I 
of  tbe  meat  itacif,  wkieb  is  much  darker  in  eolor  ibao  young  msU 
— Jiuotcitdffe. 


A  DEFENSE  OF  llODERX  TnOUGlIT* 

Br  WILUAU  D.  LE  fiCZUB,  a  A. 

FROM  the  point  of  Ttcw  of  tl>e  present  writ«p,  tbeie  aie 
reasons  for  believing  that  a  general  readjustment  of  tlioa 
now  in  progress,  and  that  it  is  destined  to  go  on  until  old  fa 
belief,  inconsistent  with  a  rational  interpretation  of  the  world,] 
been  completely  overthrown.  This  pnagressive  rt^adjustment  ill 
thing  of  yesU'rday  ;  it  is  siraply  that  gradual  abattdonmcDl  of  | 
tbeologiiuki  staod-point  which  has  bcco  taking  pUc«  thronghoa 
ages.  Aa  a  modem  philofopber  bos  remarked,  the  very  conecf 
miraete  marks  the  beginningfl  of  mtionaliam,  seeing  that  it  rocognii 
an  establiahcd  order  of  things,  a  ceKain  "  reign  of  law,*"  with  wUi 
only  supernatural  power  can  interfere.  The  progren  beyond 
point  consists  in  an  increasing  perception  of  the  universality  of  | 
and  an  increasing  disposition  to  be  exacting  na  to  the  evid 
miracle  No  candid  pcraon  can  read  tho  history  of  modem 
without  arriviDg  at  the  conclusion  that  the  whole  march  of  cirilit 
illustrates,  above  everything  else,  thia  gradual  change  of  intelli 
stand-point  Man's  power  keep*  paooorer  with  his  knowledge  ofm 
oral  law  and  his  recognition  of  the  uniformity  of  it«  operations.  Whi 
we  nee  to-day  Is  simply  tho  anticipation  by  thousands  of  tbe  1 
to  which  all  post  discoveriea  and  observatiooa  have  been  poii 
the  reign  of  law  is  and  always  baa  been  absolute.  This  is 
"  agnosticism."  so  called,  meaas.  It  means  that  thinking  men  are  1 
of  the  inoonsistencies  of  tho  old  system  of  belief,  and  that  tho) 

*  Vttm  a  pamplilet  repl;  to  ■  Iwnra  oa  "  AedoMIcjwbi."  llflirtted  b;  ^  ^^"^ ' 
otOoiarlix 
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■iru  to  r«<tt  !n  ftu  order  of  conceptions  not  liable  to  dUtnrbance.  The 
great  t'araday,  who  had  not  brought  liim»ctf  to  ibis  point,  nscd  to  aajr 
tbat  wbcm  be  bad  to  deal  with  qtivstionn  of  faith  bo  loft  all  scientifio 
and  other  human  ro^Aoningi  at  the  door,  and  ibat  wlicii  be  had  to  deal 
with  qoostionx  of  science  he  discarded  in  lik«  manner  all  tlicologioal 
mo'Uv  of  thoQght,  Thfi  region  of  ecionco  was  one  region,  that  of 
faith  iraa  another  ;  and  betwoon  thcHc  bo  placed  a  wall  ao  high  that 
once  on  either  side  be  could  sco  uotbiiig  that  lay  on  tbo  other.  He 
did  not  attempt  to  rcconoilo  faith  with  scionoc,  aa  Kome  do  ;  be  sepa- 
rated them  utterly,  fooling  them  apparently  to  be  irreooncilablc. 
Thus  be  virtually  lited  in  two  worlds — ooe  in  which  no  miracles  took 
plM«,  bol  in  whiob  everything  flowed  in  an  orderly  manner  from  reo- 
ognbKd  antecedents,  and  aootbor  in  which  (he  chain  of  causation 
might  be  broken  at  any  moment  by  supernatural  power,  Sines  Para* 
day's  time,  however,  men  of  science  havo  grown  bolder.  They  hare 
renounced  tho  attempt  to  Itvo  a  divided  life.  Tfaoy  do  not  bolicve  in 
insupemblo  barricn  between  one  field  of  thonght  and  aootbvr.  They 
believe  in  the  unity  of  the  human  mind  and  in  the  unity  of  troth. 
Tboy  hare  made  ihetr  choice — those  of  tbera  at  Icaj<t  whom  the  Bisbop 
of  Onlano  designates  as  agnostics — io  favor  of  a  world  in  which  cause 
and  effect  maintain  constant  relations.  In  doing  so  they  do  not  aot 
willfully,  but  nimply  yield  to  the  irrcsijitible  weight  of  evidence.  Miracle 
is  a  matter  of  more  or  les;  uncertain  tC!<tiiuony,  while  the  tmchnngeable- 
nww  of  natural  law  is  a  matter  of  daily  observation.  Miracles  never 
happen  in  the  laboratory.  Supernatural  apparitions  do  not  haunt  tbo 
mnacum.  T>Litant  ages  and  countries  or  lonely  road-sidrN  renp  all  the 
glory  of  ihiMe  mauifeatations.  What  wonder,  then,  that  tlin  man  of 
science  prefers  to  trust  tu  what  bis  eyes  daily  see  and  his  hands  handle, 
rather  than  in  narrative  of  i)erfcrTid  devotees,  or  in  traditions  handed 
down  from  centuries  whoso  leading  cbanictrrixtic  was  an  omniTorons 
credulity  ?  There  is  nothing  negative  in  this  attitude  of  mind.  On 
the  contrary,  it  is  positive  in  the  highest  degree.  Tbo  true  man  of 
Hcienee  wantjj  to  know  and  believe  as  much  aa  possible,  lie  desires 
to  know  what  it  and  to  adapt  his  thoughts  to  that ;  and  the  unirerso 
b  to  him  simply  an  inezhauNtiblo  treasure- house  of  truths,  all  of  mora 
or  less  practical  import. 

It  is  right,  however,  before  proceeding  further,  to  examine  this 
word  "agnosticism"  a  little,  to  see  whether  it  is  one  that  is  really  acr- 
TtoMiblc  in  the  present  controventy.  Tliat  some  have  been  willing  to 
apply  the  term  to  themselves  and  to  regard  it  as  ratber  ben  troeaUt,  I 
am  quite  aware ;  but  I  think  there  are  good  reasons  why  senoni 
thinkers  should  decline  to  call  themselves  by  such  a  name,  and  slwaM 
object  to  ilt  application  to  them  by  others. 

A  question  proposed  for  discussion  cither  can  or  can  not  )>c  settled  ; 
it  either  lies  witliin  or  beyond  the  region  in  which  vcriflcation  is  pos- 
sible.    If  it  lies  within  that  region,  no  man  should  eall  himself  an 
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MDMlic  in  regard  to  iu    lUi  maj  withhold  his  judgment 
•videoee  u  oomptcu*,  but  •lupennon  of  judgment  \*  twt : 
wblcti,  if  it  tncattB  anjthing,  meaas  a  profession  uf  hopckM  i 
Kpeak,  inriiKiblc  ignorance  in  rc^rd  to  certain*  matter*, 
would  tw  absurd  for  a  man  to  profess  himself  an  aguoMio  a 
probtenis  aduiilttng  or  l>elievod  to  admit  of  Bolntion,  i«  it  nd 
any  oo«  to  accept  that  designatioD  booaose  be  believca  that  < 
other  pnihlRUs  or  propoatiooa  which  do  not  admit  of  koIuIh 
one  hoM  to  do  in  relation  to  tb«  latter  class  of  problenu  b  to : 
their  unreal  or  porely  verbal  ebafactvr.     It  is  the  nature  of 
lem  that  requires  to  be  cbaraeterized,  not  our  mcntjil  relation  i 
Tlic  latter  follows  aa  a  matter  of  cour»o  from  tbt;  former, 
wbf  abould  anj  one  wish  or  consent  to  be  deai^ateil  by  a  \t 
negativo  in  its  meaning  ?    It  is  what  we  know,  not  what ' 
know,  t]iat  should  furnish  as  with  a  name,  if  it  is  neoeflsaiy  ' 
one.    The  little  that  a  man  knows  is  of  rajttly  more  cooseqnenc*  I 
llian  all  the  untrodden  continentA  of  his  ignomnoe.     The  • 
bima«lf  so  bccainw  lie  profcMCH  to  have  a  knowledge  of  che 
does  not  invent  for  himaclf  a  name  signifying  hid  ignorance  < 
economy  or  im-tapbysica.     Why,  then,  shotild  any  man  adopt  i 
which  de1iiic«i  his  relation  not  to  things  that  he  knows  or  to  qa 
to  which  he  attribute  a  eharactcr  uf  reality,  bnt  to  things 
docs  not  know  and  to  questions  which,  «o  far  ns  he  can  see,  1 
character  of  reality?    I^t  othivs  give  him  such  a  name  if  theyl 
but  let  no  man  voluntarily  tie  himself  to  a  negation. 

There  are  some,  as  I  betiere,  who  have  adopted  the  a|i 
agnostic  thoughlleasly  :  some  through  indolence,  aa  af^Ntaring 
ompt  them  from  the  necessity  of  a  decision  in  regard  to'  eertiio  di 
cntl  and,  In  a  social  M.-n*o,  critical  ()ueslionM  ;  and  some  poaiiUy  I 
the  reason  hinted  at  by  the  Bishop  of  Ontario,  namely,  lack  of  I 
courage  noceeeary  to  take  up  a  rooro  decided  position.  Whate 
motive  may  be,  however,  I  am  pnntuailvd  that  the  term  is  a 
for  purposes  of  doGnition  ;  and  I  should  adnso  all  earnest  i 
think  more  of  their  beliefs  than  nf  iheir  diitbeliefs,  to  disown  it 
as  they  themsclrca  are  ooncened.  If  it  be  aske^l  by  what  appvD 
those  who  do  not  believe  in  "  rerealod  religion  "  are  to  be  kn 
should  answer  that  it  is  not  their  duty  to  ocun  for  tbemselTcs  anyl 
tariaii  tiitc.  They  arv  in  no  sense  a  aoct.  Tbey  bdleve  ll 
to  be  on  the  high-road  of  natural  truth.  It  is  Ihev  who  haTi 
aude  all  limited  and  {Ktrttal  views,  and  who  are  opening  their  : 
to  tJie  full  tciching  of  the  nniverset  I^l  their  opponents  iMhi 
if  they  will :  they  whom  the  truth  has  mado  freo  feel  tliat  their 
is  too  witlo  for  limitation. 

The  Bishop  of  Ontario  stands  forth  in  the  pamphlet  before  i 
ply  as  the  champion  of  the  two  great  doctrines  of  God  and  iinn 
ity.    In  reality,  however,  he  is  the  champion  of  much  uion-, ; 
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•h^tl  those  (lonlrines  can  stand  by  thcmsclvoR  apart 

ition.     The  isaae  between  the  bbbop  aod  thow 

.j^..].jtilic8  is  not  really  as  to  tbese  two  abstract  doe- 

-iin  validity  of  tbo  wbole  miraculous  system  of  which 

[Mjitisibk'  exponent.     If  wo  can  imagino  a  person 

<j  rv«t)lt  of  bis  uwn  individual  n-asontnga  or  otht^r 

a,  a  bi-ltof  in  God  a«  a  spiritual  cxistcncv  animating 

li<!  vrorka  of  Nature,  and  a  further  belief  in  a  fu- 

huinan  soul,  I  do  not  see  that  there  would  oecea- 

lietween  bim  and  the  most  advanced  representa- 

£)•'  i-i'Li^ht.    XOf  the  trouble  docs  not  begin  here.    The 

[whiin  these  beliefs  arc  presented  as  part  nnd  parool  of  s 

miraculously  rcrcalcd  to  maiikiiid,  and  <.^nibrAciiig 

it  plainly  into  oonflii^  with  the  known  fact*  and 

To  detach  tbc»o  two  doctrines,  therefore,  from  the 

■ .  .  lul;«(i  '.  :ind  pm  ihem  forward  as  if  the  whole 

1    ■■.)|ii]i..  ,il  LTitifism  was  directed  against  them  in 

'veraial  8rti6ce  of  a  rather  unfair  kind. 

.,..Lii>ii.l  by  the  right  reverend  author  that  no  chain  is 

\  its  weakest  link,  sad  wo  arc  asked  to  apply  tbo  principle 

!Of  evolution,  some  of  the  links  of  wliicli  hU  lordahip 

f(>und  unable  to  bear  ilic  propur  utratn.     The  principle 

■  a  sound  one ;  but  has  it  occurred  to  his  lordship  that  it 

able  to  the  net-work  of  doctrine  in  which  he  believes 

trine  of  evolution  ?     Some  links  of  that  net-work  arc 

'  day  under  no  greater  strain  than  the  simple  exorcise  of 

by  ordinary  men.     It  is  a  beautiful  and  wcll-choifen 

^Us  lordship  take«  up  as  cbnmpion  of  tbc  doctrines  of 

inriality  against  "  agnostic "  soienco ;  but  it  would  have 

courage  bad  the  banner  been  planted  on  the  miraculous 

be  Old  and  New  Testament.    A  gallant  defense  of  the 

sunt  of  the  taking  of  Jericho,  of  the  arresting  for  a  some* 

:<i[nary  purpose  of  tbc  earth's  rotation,  of  the  swallowing  of 

n  hate,  and  his  restoration  to  light  and  liberty  nflcr  Uircc 

iitjfhtd  of  close  and  very  disagrcpjiblc  Confinement,  of  the 

|[,tinio  enjoyed  by  Sbadrach,  Meshach,  and  Abednego  in 

ce,  of  tbe  feeding  of  live  thouHand  men  with  five  loaves 

I  and  Uic  gathering  up  of  twelve  basketfuls  of  the  frag- 

it  defense,  I  say,  of  these  things  would  be  very  much 

, ,  for  OtMe  arc  the  linkn  that  criticism  lii'*  at1a<^krd  and 

imon  judgment  of  the  nineteenth  century  m  daily  invati- 

fodem  philosophy  in  its  negative  aspect  is  simply  s  revolt 

^attempt  to  force  snch  narratives  as  these  upon  the  adult 

'  mankind — against  the  absurdity  of  assigning  to  Ilcbr«w 

^Ii<!  most  monstrous  kind  a  character  of  crodibilily  which 

I  scornfully  refused  to  similar  productions  of  tbo  imagination 


784 


TBB  POPCLAB  SCIENCE  yOXTBLT, 


of  any  other  roro.  Let  there,  ibctt,  ba  do  mUondentandlug  :  i^caaa 
not  oo«corn«d  to  frove  tliat  there  ii  no  God,  nor  even  tliu  a  fitn 
life  U  Ml  im  pose)  bill  If  ;  it  eimplf  uhef  s  an  instiaot  of  Mlf-proKmlki 
in  ndcing  to  repel  mode*  of  thought  and  belief  which,  iu  tl>eif  shi- 
iiut«  loues,  an  dMtrnotivo  of  all  acitDco. 

One  has  onljr  to  reelect  for  a  moment,  in  or<I«r  to  aoe  how  mch 
theologioal  bnggaga  lli«  orthodox  disputant  throwa  awa^,  vbco  ki 
eoDfloea  faia  argam«nta  to  the  two  points  of  Ood  and  a  fqture  litiL 
W«r«  it  tlirown  away  in  ainocrity,  argnment  might  cease  ;  but  tw^ 
SUDOBafre  is  first  to  make  a  formidable  demonstration  aa 
two  cardinal  doctrines  which  in  lliemselv«s  aronttc  little 
own  where  they  do  not  commend  assent,  and  then  to  apply  the 
of  the  proc«cdin(>  to  tbe  benefit  of  those  parts  of  tho  epiem  whid 
bad  been  kept  in  tho  backgioand.  It  is  not  in  the  iutore«t  of  a  napk 
tbciatio  belief,  nnconneclvd  witli  aiiy  lefaeme  of  theology,  thtt  (bt 
BiMhop  of  Ontario  writM  :  what  he  has  at  heart,  I  venture  to  tar,  ti 
that  ro«n  mny  believe  %»  ho  does.  II10  thviam  of  Francis  NewmiD,  at 
tit  Victor  Hugo,  or  Maxiini— all  convinced  thctsta — Toiild  he  i«J 
unsatisfactor)-  in  his  cycH,  and  it  may  be  doubted  whether  bo  wonu 
take  up  bin  pun  for  the  purpose  of  promoting  tbcism  of  this  tfps.  U 
sboulit,  then^fore,  be  thoroughly  understood  that,  wbilo  his  lordthipit 
pTX>fi'!ii>c>(lly  coiutiating  af^o^ticioni,  hv  is  really  waging  war  on  bebilf 
of  that  elaborate  theological  syntem  of  which  ho  is  an  cxponcDl— tliat 
eyatem  whieh  bids  as  look  to  tho  Bible  for  an  account  of  the  emtioa 
of  tlie  world  and  of  man  ;  and  which  requires  us  to  believe  that  tlK 
Creator  found  it  i)0cc«sary  in  fonner  times,  for  the  right  govemuol 
of  tho  world,  to  bo  continually  breaking  through  tbe  la«-s  of  pb;^ 
BQceeadon  which  be  himself  had  established.  In  arguing  agaiait  tin 
doctrine  of  evolution,  he  labon  to  tatshlinb  the  opposite  doctnne  o( 
the  creation  and  govcmmont  of  tbe  world  by  tniraHe. 

Tho  question  therefore  i#.  Can  aciencs  be  fro«  and  yet  acconmu' 
date  itself  to  the  whoto  elaborate  scheme  of  Christian  onhodoift 
Tbe  gTX<at  majority  of  those  who  are  most  entitled  to  spi'ak  on  hcb^ 
of  science  say  Xo  ;  aud  it  is  this  negative  which  bis  lor<lNbi{i  of  On- 
tario ooDvcrtB  into  a  denial  of  tho  two  dootriuca  above -mrtidoscd. 
But  let  tbo«e  who  are  at  all  familiar  with  the  coorae  of  moilrm  ifaoagbl 
ask  ihcm^lves  if  they  recall  in  the  writings  of  any  leading  philosCfJwf 
of  tbe  <lny  arguments  specially  directed  against  the  hypothcsiaof  Ood| 
or  evftn  against  tlial  of  a  poe<sible  future  state  of  existence  for  btunao- 
tty.  ^Vbnt  every  one  can  at  once  remember  i«,  that  tho  miten  irl>4 
are  called  "agnostics,"  the  Spenc«rs,  Iluxleys,  Tyndalk  ami  Pirwinii 
plead  for  tbe  universality  of  Nature's  Uwa  and  tbe  alMding  onifomil) 
of  her  processes.  That  is  what  tbcy  ore  concerned  to  raainlab,  b» 
cause  it  is  opon  that  that  all  science  depends.  Scienlifie  mm  b  gn>- 
eml  are  but  little  diiipoMd  to  disturb  any  one's  faith  in  God  or  maa' 
tality,  so  long  t»  iboso  doctrinea  are  not  associated  with  or  put  fi 
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WnxA  as  inrolviog  others  wbich  really  invade  tho  domain  of  scinoce 
and  teod  to  oast  nncflruintjr  npon  its  nivthods  And  re«ultK. 

In  Beekinj;  Co  aoconut  for  "  tUo  inodiTn  spread  of  agnoNlifiism,"  the 
bishop  find«  Uial  it  is  to  "  tbe  widely-spr«ad  popularity  of  the  theory 
of  evolution,  leading  as  it  docs  to  materialism,"  that  the  pheuomenon 
ia  to  b«  attributed.  Consequently  the  theory  of  ovolntion  must  be  de- 
■troyed.  The  Episcopal  edict  hiut  gono  forili,  and  the  Episcopal  bat- 
Mriea  are  raiwd  against  thiH  later  Carthage  of  infidelity.  Uut>  aUui  I  it 
<U>e>  not  sufficiently  appear  that  the  right  reverend  director  of  the 
siege  understands  eillicr  the  nature  of  tbe  task  be  has  undertaken  or 
tbe  Kgaifioanoo  which  would  attach  to  success  could  be  achieve  it  To 
take  tb«  latter  i>uiul  first ;  science  was  making  very  rapid  progresa 
before  the  evoluiiou  theory  had  acquired  any  wide  popularity,  before 
in  fact  anything  was  known  of  it  outside  of  one  or  two  speculative 
traatisea ;  and  already  the  opposition  of  eoicnc*  to  a  scheme  which 
makaa  this  earth  the  thcittro  of  miracle-working  power  was  well 
narked.  Twcuty-two  year.'*  ago,  when  "Tlio  Origin  of  Species"  was 
but  two  ycarH  old,  and  had  alill  a  great  deal  of  opposition  to  encounlcr 
even  from  men  of  science,  before  even  the  term  evolution  bad  any 
onrrency  ia  the  special  sense  it  aov  bears,  a  leading  prelate  of  the 
ChoTcb  of  England,  Bishop  Wilberforco,  discerned  a  skeptical  movc- 
tikont  "too  widv-sprvad  snd  connecting  itself  with  far  too  general  con- 
ditloQS  '*  to  be  explained  otherwise  than  as  "  tbo  first  stealing  over  the 
aky  of  tbe  Inrid  lights  which  sliall  be  shod  profusely  around  the  great 
Antichris^t."  *  To  charge  tbe  present  inlelleotual  state  of  the  world, 
therefore,  on  the  doctrine  of  evolution  is  to  ignore  that  general  move- 
ment of  thought  which,  huforo  the  idea  of  evolution  was  a  factor  of 
any  importanoo  in  modern  speculation,  bad  already,  as  the  Bishop  of 
Oxford  testified,  carried  thousands  away  from  their  old  theological 
babitaUons,  and  which,  with  or  without  the  theory  of  evolution,  was 
quite  adapted  to  produce  tbe  state  of  things  which  we  sec  to-day  in 

r  intellectual  world. 
Tbe  doctrine  of  evolution  i^  simply  tbe  form  in  which  the  domi> 
Daot  scientific  thought  of  the  day  Is  oast.  Am  a  workhig  hypothesis 
it  presents  very  great  advantages  ;  and  the  tliiiikers  of  to-day  would 
find  it  hard  to  dispcufu.^  with  the  aid  it  affords.  But  supposing  it 
ooald  bo  hIiowii  that  the  doctrine,  n«  at  present  conceived,  was  untona* 
ble^what  then?  Would  men  of  science  at  once  abandon  their  belief 
to  tbe  invariability  of  natural  law  and  fly  back  to  m«<liicTal  su]ieniti> 
^ons  ?  By  no  means.  If  there  is  any  elas*  of  men  who  have  learned 
tbe  lesson  that  tJie  spider  tanght  to  Bruce,  il  is  the  class  of  scientific 
workere.  IX-stroy  one  of  their  constructions  and  they  set  to  work 
again,  with  unconquerable  industry,  to  build  another.  In  fact,  they 
are  always  testing  and  trying  thvir  own  constructions  ;  and  we  may 
be  sure  that  if  tbe  evolution  theory  ia  ever  to  be  swept  away  it  wilt 

*  Vi'ie  prctiM  l«  "  RcpUo  to  Etss/i  sail  Bavism." 
Tou  xxrr.— SO 
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be  bf  Mii^tifio  not  tbeologic&l  handa.  It  bolda  lU  groutul  now, 
cftiue  it  ts  a  help  to  thou|;bt  and  inreMigatton  ;  if  It  sboutd 
eome  m  1>oi«t  witb  difficnltiM  as  to  bo  no  Iong«r  Mrrtoeable,  i 
withdmwn  from  nso,  is  nuny  ft  theory  hu  b««n  before  it,  and  i 
a  one  will  be  in  thv  days  to  com«.  Among  coDt«in{ 
bdence  tberis  in  probably  none  who  believes  more  atronfrljr  ia\ 
trine  in  qoeiition  than  the  editor  of  "The  Poptil&r  Science  Ma 
yet  in  a  recent  number  of  his  magariiM  he  luui  marked  his  i 
toward  it  in  a  manner  which  for  oar  present  purpoan  u  very  ii 
**  It  ia  nodeniable,"  he  writ4«,  "  that  the  difficultieti  in  Iho  nj  • 
doctrine  of  vvolntioii  arc  many  an<l  fonnidnble,  and  it  vrill  no  i 
take  a  long  tim«  to  clear  them  up ;  vhild  the  solntion  of  still  i 
probleoui  will  very  poitsibly  result  in  iniii'irt.int  modifications  < 
theory  M  now  entertained.  Uot  the  estublisUment  of  tbo  do 
erdation,  as  a  comprebensive  law  of  aatare,  ut  no  longer  dop«n 
npon  its  freedom  from  embarraasmeote,  or  that  absolntcnou  of 
whiob  will  only  become  possible  with  the  fntnre  exteiuion  of  Icbo^ 
edge.  Kot withstanding  tbwo  drawbacks,  the  evidence  for  it  iM 
varied,  so  connstmit,  and  bo  int-'isliblo,  as  to  compel  lU  broad  scaP 
aoca  by  men  of  Miaoc,  who,  while  diaagre«iDg  upon  many  of  it 
qaOitlonA,  find  it  indi5pe»8able  as  a  gnide  to  tbo  most  mnltifariontl 
V«Btigationi."  " 

We  now  eome  to  tbe  further  qnestion  of  tlie  validity  of  the  oitl 
ei«ms  diri?cti>d  in  the  pamphlet  before  oh  against  tbo  doctrine  of  erola 
tion,  in  discussing  which  tbe  competency  of  the  critic  for  bis  wtf-in 
poeod  task  will  Qcocesartly  como  more  or  IcNS  under  oonsideralioiL 
na  first  notice  the  qnotstioos  which  his  lordxhip  brings  forward,j 
bering  that  the  (lootrioo  of  evolution  in  it^  prvs^^'nt  shape  ma] 
to  \k  the  work  of  the  Uat  twenty  years.  Well,  liis  lordsbif 
three  leading  scientific  aatbors — Owen,  Agassis,  and  Lyvll; 
aotlceablo  tliat  in  no  case  does  he  give  tbe  date  of  hu  quotaltat^l 
in  the  case  of  the  first  two  does  not  even  mention  the  wovk  i 
tbe  passage  he  refers  to  Is  to  bo  found.  The  quotatiooa  are  inundei 
to  show  that  these  eminent  nutbon  rejected  the  doctrine  of  tbo  "oigil 
of  species  by  natanl  Hclcctiou."  Aa  regvda  Agassis,  wbo  4j|U| 
years  ago,  every  one  knows  that  this  was  tbe  ca»e  ;  nnd  nioM^^| 
aware  that  ll)e  great  Swiss  naturalist  left  behind  bim  a  son,  i  ttO 
raliit  almost  equally  great,  who  supports  the  Darwinian  theory  as  ttnuig 
ly  as  his  father  opposed  it.  Ow«n,  thongb  not  m  Darwinian  in  ths  tvi 
sense,  held  views  which  were  clearly  in  the  direction  of  natnnl  site 
tion.  It  is,  however,  when  we  come  to  Lyell  that  wo  bavecNUMJi) 
astonishment.  Here  we  have  the  most  eminent  of  English 
whoso  adhesion  to  the  Darwinian  theory,  announced  for  tbe  I 
ID  18S3 — the  date  of  the  publication  of  tbe  first  edition  of  his 
tiquity  of  M.tn" — created  such  a  sensation  in  the  scientific 
quoted,  at  this  time  of  day,  as  an  anti-Darwinian !     What  i 
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<vk  of  this?    I  can  not  and  do  not  beUere,  nor  would  I  wish  to  sag- 
gc»t,  that  the  Kight  Reverend  the  Bishop  uf  ODtnrio  waa  carried  do 
far  in  his  seal  against  uvoiution  an  dulibvriiU-ly  to  raisropreMnt  Sir 
Charles  Lyell's  attiludo  lownrd  th^t  doc'lrinc     Tlic  unly  othvr  hy> 
potbma,  lioworer,  U  that  of  extreme  igtioranoe.    Of  thia  hia  lordship 
k^iant stand,  not  only  aocutiGd,  but  convicted.    The  fact  of  Sir  Charles 
^^B"til^  oonvenioii  to  the  views  of  Uarwin  on  the  origin  of  sjKcies  was 
'    one  of  which  the  whole  reading  world  took  note  at  tho  tioio,  and  which 
has  been  known  to  every  tyro  in  general  iwicnoo  from  that  day  to  thin. 
llis  lordship,  quoting  from  the  "  Priuoiplc*  of  Goology,"  but  without 
\y  mention  of  edition,  rcprc««ntH  Sir  Charles  as  holding  *<  that  epe- 
havo  a  real  cxi«teiicc  in  nature,  aud  that  each  waa  endowed  at  the 
of  it*  croalion  with  the  attribates  and  organization  by  which  It 
now  distingniahed."    That  these  teere  Sir  Charles  Lyell's  views  when 
earlier  editions  of  his  "  Principles  "  were  published  every  one  is 
aro ;  but  it  is  a  most  cxlraonlinary  thing  that  any  one  should  have 
lOted  Uiem  aa  his  full  twenty  yearn  after  he  had  distinctly  abandoned 
The  preface  to  the  fourth  edition  of  tho  "Antiquity  of  Man" 
:S  as  follows  :  "IIk  first  edition  of  the  'Antiquity  of  Man*  waa 
Uiehed  in  186S,  and  was  the  first  work  in  which  I  espmssed  my 
inion  of  tho  prehistoric  age  of  man,  and  also  my  belief  in  Hr.  Dar- 
'Ta\  theory  of  the  'Origin  of  Spccioa'  as  the  best  explanation  yet 
offered  of  the  connection  between  man  and  tho«o  aiiinials  wbieh  have 
urished  successively  on  tho  earth."     In  the  tenth  edition  of   bis 
L-iplc8,"  pnblishcd  in  186S,  he  says  (page  492)  that  "  Mr.  Darwin, 
lont  absolutely  proving  this  (theory),  has  made  it  appear  in  the 
;best  dcgTM  probable,  by  an  appeal  to  many  distinct  and  inde- 
dent  claaaea  of  phenomena  in  nutnnl  history  and  geology."    Par- 
win  himself  would  not  have  claimed  morv  fur  liiit  theory  than  this, 
feasor  Iluxley  would  not  claim  more  for  it  to-day.     Enough  for 
of  th«m  tho  admission  that,  by  arguments  drawn  from  many 
it  had  been  rendered  "  in  tho  highest  degree  probable."     In 
**  Antiquity  of  Man,"*  Sir  Cliiu-les  Lyell  01  prcetily  acknowledges 
the  inoonolusivenesa  oi  the  argumenta  ho  bad  used  at  au  earlier  date 
L^B  prove  that  "  species  were  primordial  crcAtiona  and  not  derivative." 
^^1  reasonings,  he  frankly  confessea,  ooold  not  hold  their  grooud  "  in 
the  light  of  the  facts  and  argumenta  adduced  by  I>arwin  and  Hooker." 
As  regarda  tJi«  "  descent  of  man,"  after  quoting  a  passage  from  Dar- 
win to  tliK  effect  that  "  man  is  the  co-descendant  with  other  nmmniahi 
of  a  common  progenitor,"  ho  obKTvas  that  "  we  eertaioly  can  not 
ipe  from  such  a  oonoluaion  without  abandoning  many  of   the 
itiest  arguments  which  hare  been  urged  in  support  of  variatioa 
natural  selection  considered  as  the  subordinate  causes  by  wbieh 
now  types  have  been  gradually  introduced  into  tho  world."    On  «v«Ty 
t,  tborvfore,  the  real  views  of  Sir  Cbarlee  Lycll,  ««  formed  in  the 
'  8m  fouitfc  cdHka,  p.  tM 


788 


THE  POPULAR  SCIEXCS  MOyTBLY. 


light  of  Ibe  fii«U  ftdduocd  by  Darwin  and  of  bu  own  mntunr  i 
inga,  wore  totally  oppoa^d  to  those  qaot«d  in  the  bisbop'R  pAuphlA 
b  it  not  rwnurkable,  nieh  being  tbe  cue,  that  not  one  uiembcr  of 
MT«rcnd  and  l«*ni«d  ol«rg]r  of  tlio  dioeoM  of  Kingston,  by  « 
Mpocial  request  this  dooiimont  wu  given  to  tho  world,  abotUii  I 
»ugge8t«d  »  oorreotion  on  tbb  point?     Won  there  not  a  lay  dcic 
who  oowld  have  done  it  j  or  were  they  all — bijJiop,  clergy,  and  b; 
— »]ually  in  l)io  dark?    It  would  really  Mom  sa     AVbo  oaa 
that  thti  dootrino  of  evolution  does  not  make  mnch  progcees  in 
quarters  T 

Sir  Cliarlca  Lyoll  unfortunately  is  not  the  only  antbor  mim 
mmt^^d.     Uoxley  is  said  to  "discredit"  tbe  origin  uf  lifo  from 
living  matter.     Uuxley  does  nothing  of  the  kind  ;  he  Htinply  Mjt 
the  experiments  heretofore  made  to  show  tltat  life  can  be  so  develi 
Itare  not  boen  snciM-siiful.     On  tho  p*g«  of  tbu  punphlet  iuum 
proce^ling  that  on  wbicb  thlfl  «tat«nent  is  mado  in  regard  to  U 
wo  are  in(onn<>d,  correctly,  that  the  aame  great  naturalist  profi 
phUoaophic  faith  in  tlte  probability  of  Bpontan«ons  genonition." 
bb  lordihip  could  not  have  nnderstood  the  forc«  of  thcM  word*,  orl 
would  not  have  siid,  almost  immediately  after,  that  "tbe  origin «rU 
Ml  earth  ...  is  not  only  discTe<lited  *  by  Iloxley  but  by  many 
gnat  Kientiffta."    A  writer  who  finds  sudi  oomparriliveiy  simple 
guage  beyond  his  ocxmprchcnsion  is  not>  one  would  Judge,  very 
fitted  to  enter  tbe  lisu  againat  tho  iMdliig  tfaialwrg  of  tbe  «iay,  e 
perhaps  for  atrietly  diooeaan  parpoaee. 

That  his  lordship  is  really  hopelessly  at  sea  in  discaming  tU* 
tion  is  eriilent  by  many  si^pis.  Such  sentences  aa  the  follo' 
Tohimcs  for  the  menlnl  confusion  of  their  author  :  "  Agnos: 
ref»g«  in  evolution  in  ordvr  to  get  rid  of  tbe  idea  of  God  aa  im' 
ftbte  and  unknowable."  II«n>,  again,  inaoonnveies  of  langoage, 
idea  may  he  untliinkable  in  the  aenae  of  not  Mlmitting  of  b^ng  t 
ou^bntean  an  idea  be  said  to  bo  *'unknownl(le"?  What  isu 
knowabie  idea?  An  idea  must  be  known  in  order  to  bo  an  idea 
Bot  thia  mere  verbal  inaccuracy  i«  not  the  womt.  We  had  boon 
that  afi^oMtidism  was  a  form  of  opinion  according  to  wblch'j 
could  he  known  of  God.  Now,  it  occuis  that  agnoetieism 
hack  on  ovolntion,  "  in  order  to  get  rid  of  the  idea  of  God  as  nut 
able  and  unknowable."  Now,  the  Bo-eallcd  ngnosticlitm  coald  not 
been  agnosticism  iji  reality,  otherwiwi  it  would  not  have  reqairrf  tl 
help  of  cTolution  in  sueh  a  matter,  tf  wo  ask  bow  evolution  b^I 
agnoatioism  to  regard  "  tbe  idea  of  God  ns  onibinkable  and 
able,"  we  sliall  only  find  the  confnrion  growing  worse  ti 

•  ni«  liirdaUp  mean*  "  disoMilltod  not  only  hy  natley.  but  b;  rtc."    Tin  I 
of  iiprewioii  obiCTTBbla  b«r«  U  pmlleW  tn  tatkj  tMtm  iMMsges  of  tiw  | 
tioBipli-,  hU  loKlnWp  MTs.  piB«  8.  -  lliey  am  not  eonlent  to  MMk  for  I 
lofiMlhewwUbCTWM."    A  biiliop  »hoaU  write  hauor  ajlWi  Uiaa  ihU 
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'  o'Tolution  bM  notking  to  do  witli  sacb  quutiooa ;  it  ia  k  umplc  Uicory 
z^  to  the  ino<lc  of  generation  and  order  of  sucoi'seion  of  different  forma 
Ekpxistenoeo. 

^Blt  iit,  however,  when  hie  lordBbip  comes  to  discuss  the  doctrine  of 
^H  •orvival  of  the  fittest  that  hi«  sad  want  of  acqawnuuce  wltJt  the 
9BoIe  aubjt>ct  sbovrs  itM-lf  moat  ooDipicaoiuly,    Lut  mo  quoto :  "  Bj 
ome  m^Aufl  or  other  '  the  8ur%'ival  of  the  fittest  in  tho  stnigglo  for  ex- 
.  steiKo '  is  a/iaiinicd  to  bo  a  law  of  Nattiro,  and  if  it  bo  »o  oar  fnitli  ia 
^mruljr  taxed.    Survival  of  the  Stteet — ^fittest  for  what?    If  the  au- 
^Hbr  be,  fittest  for  aurriving,  we  argue  in  a  cdrvle,  and  get  no  inforraa- 
^Sn  whatever.    Tho  only  rAtional  answer  most  be,  tbey  surrlTe  wbo 
fittest  for  their  cDvironmvnta  in  size,  strength,  and  vigor."    Let 
{•ben  ask  what  senito  the  leamoi)  outlior  cnn  pombly  attach  to  tboM 
) -words  except  the  very  one  he  had  jiut  discarded  aa  meaninglcvii — 
to  aurvive  "  ?  Uow  ia  filoess  to  environment  proved  except  by 
I  adnal  fact  of  survival  ?    Do  environmeiitB  alwaya  require  "  size  " 
I  element  of  fitness?    By  no  meiinfl,  they  sometimes  require  small- 
When  n  luonm  cecnpes  into  a  hole,  whore  the  cat  con  not  follow, 
rives  not  by  rcaHnu  of  it«  sixe,  but  by  reason  of  its  smallnoss. 
ogCh,  again,  i^  one  element  of  adaptation  to  etivironment,  but  only 
and  it  may  fall  far  below  some  other  element,  swiftnees,  for  ex- 
[il^  or  cunning,  in  practicAl  importance    Tbo  fact,  however,  that 
learned  anthor  sees  no  mt^aoiiig  in  tlic  anawcr  "fitness  to  sur- 
B,"  tells  the  whole  story  of  hia  own  nufitnesfi  for  the  8p«dal  cnvi- 
acnt  in  wbieh  he  has  placed  himself  in  attempting  CO  disenss  the 
trine  of  evolution,  and  rather  tends  to  create  doubt  as  to  the  Bur> 
of  the  work  he  has  given  to  the  world.    This  is  a  matter  jn 
ch  no  aptitude  in  quoting  Horace  is  of  any  avaih    The  road  to  an 
'onderstaiiding  of  the  tcms  and  ooneuptions  of  modem  acienoo  lies  in  a 
careful  study  at  firnt  hand  of  the  works  in  which  these  terms  aud  eon- 
oepi:i'>na  nrv  expounded.     Hia  lordahip  annumea  that,  if  wo  say  that 
tbose  sur%'ivo  who  are  fit  to  sun,'ivc,  we  utlf.r  a  barren  truism.     It  ia  a 
BDi  we  may  grant,  but  not  a  barren  one,  any  more  than  the  axioms 
netry  are  barren.     The  rimple  word  "  fitness"  implies  a  definite 
tomal  something,  ailaptation  to  which  is  the  price  of  existence.    The 
dcSniteiMM  of  the  mold   involves  the  definiteness  of  that  which  is 
^blded  ;  and  all  the  miracles  of  life  and  organization  we  aeo  around 
^Pkre  in  the  last  resort  merely  examples  of  adaptation  to  fixed  condi- 
tions of  existence.     "  Bora  into  life  we  are,"  says  Matthew  Arnold, 
"  and  life  mart  be  our  mold."    By  "  life  "  understand  the  univetw,  and 
we  have  a  poetical  version  of  the  doctrine  of  the  survival  of  the  fitleaL 
It  ao  happens,  and  this  ia  a  further  truth  which  it  woold  not  be  well  to 
pass  over,  that  adaptation  does  moreor  leaa  imply  excellence  even  from 
th«  human  nt-anil-point.     All  those  adaptatioim  that  favor  human  life 
and  happiness  we  of  course  call  excellent,  even  though  they  may  not  be 
dWorablo  to  the  life  and  happiness  of  other  living  creatures.    And  as 


1 

^^^^      iSdflj'iiflpi'iiVciiUdut  of  IjJK'  friiiB  Uh"  9nt  it 
groM  1U14I  inuxcitsablv  n  mLiuurluntaniruig 
two  stnttmeea  tmm  Sir  Cbarlee  LyeU's  '*j 
of  the  jirincipul  dftima,"  obaervea  the  frrea 
wia'e  thponr  to  BCC«pUoee  is  that  /f  enabloa 
of  progrfanon  as  a  necttBhuy  occoinpiinin 
account  i-qiiaDy  veil  for  wb&l  is  called  d< 
nioTement  tomud  >  tamplcr  stracture,  and  ( 
oontuinni  rrration  of  monada  ;  for  thu  vaa  \ 
tcm  in  or<lcr  to  fxplfun  bov,  after  the  prog 
work  (or  myriads  of  ages,  tbcrc  n-nm  aa  m 
Btrueluro  in  exi«teac«  as  ever."  • 

Writing  thns  in  igaoraiiAe  of  what  the 
fittcat,  aa  formnlated  liy  Darwir),  and  accept 
enoe,  really  menns,  hi«  lordsbip  \%  able  to  m 
aa  wbclhcT  Hw  law  b  iUostratcd  in  tbn  idauj 
natioR  is  war,  and  whether  it  is  thi>  fittest  w 
lenoe*,  i^pwrecki^  eto.     Uia  lordnhip  evide 
UcTO  there  ia  any  provisioD  for  the  surviral  1 
donual  gOTHnnicnt  of  the  world  ;  yet,  el 
evolutioniata  with  this  lack  in  the  general  a 
an  enbamHsmont  to  tli^  theory,  how  tntiri 
bishop's  theology  !    The  erolutioniiil  rai^ht, 
insimrt  the  diTino  o«t  ot  his  own  pocket  B 
stated  that  tlw  wicked  shall  not  live  ont  ha] 
of  th*  newspapers  which  continnally  show 
violent  and  bloody  man,  to  the  intemi»eratc,  a 
^^^H^  eiil-doers.    The  evolution  philosophy  M 
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lutd  th«re  not  been  a  nuit«d  oountrj  behiiid  tbcin.  It  wm 
Uie  \-urtueB,  DQt  th«  vices,  of  the  Roman  people  that  enabled  them  to 
con ijuer  till.' world.  It  waiitlitnr  vicvs,  not  thuirvintics,  that  led  to  their 
fall.  FitALtM  to  survive  ia  a  quality  the  iinportof  wliidi  rarics  acccotl- 
in^  to  c'irciimiflaiieeft.  In  shipwrecks  {to  pursue  his  lonlnhip'ti  Ulovtn- 
tiun.i)  ttiv  tit  to  surTiTe  are  those  who  can  ewim,  or  who  haw  ruacUitow 
of  resource  or  streiijfth  of  constitutioa.  In  famines  and  pestilences 
the  pbyeically  etrongor  will  ut  a  rule  surrivo  ;  though  biTO  prudence 
and  si-lf-coiitrol  bwoinc  also  must  imporlaut  vl«meuu  of  Mafcty.  Let 
it  alway*  hu  remembered  thai  the  problem  with  which  CTuIulioiinrf 
jibilosopby  has  to  grapple  ia  not  bow  to  account  for  a  perfect  world, 
or  a  perfect  sutc  of  society,  but  bow  to  account  for  just  sach  a 
mingling  of  good  and  evil  ( accomjuinicd  by  general  tendencies 
tunard  good)  M  wc  actually  wituetui.  This  once  settled,  mo«t  of 
objections  of  the  theologians  iroold  be  seen  to  fall  wide  of  the 
ark. 

To  persons  unfamiliar,  or  bat  slightly  familiar,  with  the  prcacnt 
subject,  it  \t  pOMiblo  ttiat  the  Butbop  of  Ontario  in.iy  appear  to  have 
touched  a  wejik  |Mint  11)  the  doctrine  under  dLicuasJun  wbeTO  he  says : 
"  Laws  of  nature  should  be  obeyed  and  co-operated  with,  not  fought 
against  and  thwarted  ;  and,  if  the  survival  of  the  fittest  be  one  of  those 
taws,  we  ought  to  abolish  all  hospitals  and  asylums  for  the  blind,  the 
deaf,  the  dninkanl,  the  idiot,  and  the  lunatic,  and  wo  ought  to  expose 
to  dratb  all  sickly,  puny,  and  auperfluouH  inrautH."  A  word,  tliercforc, 
in  regard  to  this  objccti<»t  may  not  bo  thrown  away.  The  first  obser- 
vation to  make  is,  that  there  ia  nothiug  whatever  in  the  law  of  the 
Borvival  of  the  fittost,  as  understood  by  men  of  science  to-day,  which 
could  possibly  be  converted  into  a  nilo  of  conduct.  The  scioiitiSc 
world  is  not  aware  that  Xnlurc  liai*  any  ends  in  view,  or  is  cajkobte  of 
having  any  ends  in  view,  whicli  she  ncc.-d«  the  help  of  man  to  enable 
b«r  to  realize.  Science  does  not  attribute  purpose  to  Nature.  Science 
baa  untply  obtained  a  glimmering  of  bow,  in  point  of  fact,  Kature 
works.  It  sees  that  survival  is  a  question  of  fitness,  in  other  words  a 
question  of  the  fulfillment  of  the  conditions  on  which  continued  exi»t- 
enoe  daponda.  In  some  eases,  as  is  well  known,  superiority  of  type 
becomes  an  impediment,  not  a  help,  to  the  preservation  of  life  ;  and 
in  a  vast  number  of  cases  tlie  diSiTcntiatious  on  which  survival  de- 
pends imply  neither  progress  nor  retrogrcMsiou.*  What  moral  guid- 
ance, theroforo,  can  possibly  bo  found  iu  a  simple  perooption  of  the 
fact  that  in  the  realm  of  Nature  there  are  conditions  attached  to  sur- 
vival ?  We  may  aak,  !n  the  next  place,  whether  there  is  any  single 
law  of  Nature  which  men  "  obey,"  or  ever  Iiavc  obeyed,  in  the  sense  in 
h  bis  lordship  bids  ua  obey  the  law  of  the  survival  of  the  fittest. 


*nA-  SpcnMT, " Prindplos  at  &>clologr"  toL  1,  pp.  lOB,  107 i  snd  IlMCkol.  "  Hb- 
\flrf  nt  CrestlMi,"  vol.  1,  p.  tSS. 
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.  ■•«  «•  greatly  diversi6<!d  intere«t^  many  a  man 

^^^H 

^.  il    11  v^^'t  render  splendid  service  to  tho  eMH||^ 

^^^^^^H 

^^^m^  I  iniat,  be  sufllciontly  obvious,  finrt,  tfa^^| 

^^^^H 

_^^m  five  utt  io  this  matter  ;  and,  seeondl^Si 

_   .•  mmm  why  we  should   not  tr«rt  the  sick  am 
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WttMy,  as  th«  lower  animals  commonlj-,  l>ut  not  univcntallj,  treat  tbe 
^ck  and  weakly  of  Uii-ir  own  kiml.* 

There  i",  howtvcr,  another  view  of  this  qncstion  which  shoold  not 
i  be  overlookpil.     WMlc  boman  beings  in  civilized  coontricis  manifest, 
and  always  have  manifested,  more  or  Icct  sympathy  wilJi  the  physicaUy 
^rfUctcd,  their  steadfsi't  aim  hsx  hcon  to  gt^t  nil  of  pliy»io-al  evil  in  all 
Bb  formal.     No  care  that  iit  taken  of  tbe  sick  baa  for  it«  object  the  per- 
petuation of  eicknctw,  bitt  rather  its  eitirpalion.     We  do  not  pat  idiots 
to  death ;  but  whi'n  an  idiot  dies  there  is  s  general  feeling  of  relief 
that  so  imperfect  an  existence  has  come  to  an  end.    Were  idiots  per- 
mitted to  marry,  the  sense  of  decency  of  tlie  whole  community  would 
bo  oalraged.     Public  opinion  blame*  those  who  mury  knowing  that 
there  is  some  serions  taint  in  their  blood  ;  and  oommends,  on  the  other 
band,  those  who  alwt.iin  from,  or  defer,  marriage  on  that  account. 
There  is  prol>aIily  room  for  a  further  development  of  ncntiment  in  this 
direction.     We  need  to  feet  more  strongly  that  all  maladies  and  ail- 
nuntit  are  in  their  natnre  prerentahlo,  inasmncb  as  they  all  flow  from 
deSuite  physical  antcoodcnis.    As  long  as  onr  views  on  this  subject 
tinged  in  the  umalleKt  degree  with  AiipematuraUsm,  ito  long  will 
ir  vfforts  to  track  di-ieaao  to  its  lair  and  breed  in  g-grouiidii  be  but  lialf- 
Ilow  can  we  renture  to  check  abruptly,  or  at  all,  the  course 
a  sickness  sent  expressly  for  onr  chastisement  ?    Is  it  for  ns  to  say 
vhea  the  rod  has  been  sufficiently  applied  ?    How  do  we  dare  to  for- 
ti^  oiorwlvos  in  advance  againxt  dii<cnM-,  as  if  to  prevent  the  Almighty 
from  dealing  with  u*  according  to  our  doscrta?    Wc  vaccinate  for 
emall-pox,  wc  draio  for  malaria,  wc  cle-aniic  and  purify  for  cholera,  wc 
Tcntilato  and  disinfect,  we  diet  and  we  exercise — and  all  for  what  ? 
Precisely  to  avoid  the  paternal  chastenlngs  which  we  have  been  taught 
are  so  good  for  ns,  and  the  origin  of  which  has  always  been  attributed 
Lhv  faith  to  the  T>irinc  pleasure.     Evidently  our  views  arc  undergoing 
^iebange.     We  all  wish  to  l>c  fit  to  Biirvive,  and  all  more  or  less  Miero 
■  -that  it  is  in  our  power  to  be  so  and  to  help  others  to  bo  so,    Wc  be- 
lieve in  sanitary  science,  and,  if  we  attribute  any  purpose  in  tbe  mat- 
ter to  the  Divine  mind,  it  is  that  all  men  should  come  to  the  knowl- 
e^e  of  the  truth,  as  revealed  by  a  study  of  Nat<irc,  and  live. 
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the  beginning  of  this  nineteenth  centnry,  the  mind  was 

eoosidered  as  a  imil.     Early  in  the  century,  Gall,  a  distinguished 

rman  physician,  noted  the  fact  that  those  students  whose  super- 

•  S«  RoniBiiu,  "  Antnial  Inlflligeacc,"  pp.  ill,  416,  u  to  (ha  lympatti;  exhEbUcd  by 
tho  Iiliiulu7  tiibo  towtrd  ihoir  *Ick. 
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'vMlLplUM  <nB*  dofmned  faffidunOj:  to  prodaao  proC 
.im1  tMKgy  unria^-Sdi  excelled  in  memor)*,  onuory,  philology,  i 
alaUfef  tu  aofUTB  langoiLgfs.      TbU  ob«ervatuia  auy  Im 

of  phttoology,  for  U  ted  Gall  to  diTidu  tlio  tab 
odJ  lu  locatfl  tbe  (aoalt;  of  speech  in  ih«  ulterior 
efeft  — ■bial  bvQiiKiilMrti.    Thii  ww  iba  buu  of  hia  Bystcn. 
■■ihnMaaB  with  which  he  eooatmctcd  this  gyMem,  and  ibe  i 
didMBtkiu  which  be  ud  hit  toUovcr,  SpnnlunDi,  drew  from  l 
ptMBUMtit  tael,  fftikd  to  interat  the  pcientifio  mind.     Sooa  i 
wUboul  iMjring  taj  regud  to  the  concloaioua  of  Gal)  and 
tb«  pathwlugMU  diaDOTer«d  bow  frequently  tfa«    loes  of 
osblMl  with  dlwew  or  injuria  of  th«  aotcHor  lobea  of  the  1 
that  aoraeUaiea  tb«  onljr  ■jmptoiii  of  cerebral  leeioos  waa  a  le 
puwor  of  aKiciiUt«  langnago.    Thcae  obvervatiooB  led  Bonil 
t8U0,  ta  divide  tha  factthj  of  speech  into  two  pbenonKtna, : 
■paaoh    the  faeoltjr  to  create  and  to  repreafot  Ideaa— and  «l 
■paeeh,  or  the  co-ordinating  power  necessary  to  «nica1at«  the 
ui«al«NL     Id  mnlii-Kl  literature,  the  Iom  of  the  faculty  of 
lanavd  t^Aiuia,  and  wlti-n  i(  affKHa  the  iotcnial  Bpeeob  it  i« 
aa  anmmic  apbaniA,  and  when  external  speech    ia  affected 
atmdo  i^baeia  expreMes  it. 

Bui  witboot  going  into  detail  respecting  the  weighty; 
LhUm  diaoasNoa  of  this  eabject  during  tfa«  last  fifty  yuan  up  to  I 
out  timo,  it  is  safe  to  state  that  the  power  of  speech  is  two/old,  h 
ntmtai u>d  moivr.  Xow,  aa  a  mental  fnct,  the  faculty  of  artieaUMlj 
f;tM4(u  impllea  (wrception,  intellectttal  diatribution  of  peroepti<i^^H 
tiuu  ul  emotion,  will  to  enunciate.  As  an  illustration  :  we  N^HI 
aivwse  the  street;  we  reoogniae  him  aa  John  Jonvs,  from  JohosoitvBt 
' '  riciKH'  iileosnre,  and  say, "  Hy  dear  friend,  I  am  glad  toBMyoi 

n  ill  bi!  sivQ  that  the  mind  aa  regards  qieeoh  oaa  be  diridadj| 
)-«(vvptiun,  intellt-cti  emotion,  and  will.  These  arc  the  mmtal  H 
buMa,  and  ibv  iinpoirinent  of  any  one  of  tbcm  will  interfere  wUbs 
iwlainating  act  of  s|wec)i.  The  perception  muy  be  impaired,  then  l] 
hjemt  auroee  the  street  would  not  start  the  mental  train.  Fur 
nMit%  if  perception  was  perfect  and  the  intellect  impaired,  <ire  ' 
•wu  Ehw  man,  perceiTe  tbe  color  of  hU  hair  and  eye*,  the  stylf  ofl 
olaikutib  and  fo  fortb,  but  not  be  conscious  that  we  bad  net 
■♦•few,  and  tbitt  he  was  a  friend.     Still  further,  if  the  emotion 

i  aitj  ibo  two  other  facnlt>e«  normal,  we  would  i«e  tbe  I 
wiw  a  friend,  but  not  be  stimulated  to  further  action.    A| 

i/wi  above  faculties  were  nurmal  and  will-power ' 

>.*K  reoogntse,  and  wish  to  speak  to  him,  bat  he  powvrle 
Ul  the  beat  evidence  of  recent  timos  indicates 
'■le  iu  the  gray  matter  which  is  spread  over 
•tX  h«- mis  Jill  crc-9,  wich  th<'ir  manifold  Kulci  and 
■^  Jvptb  of  which  is  an  index  of  the  intellectu 
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T  than  the  mere  maw  of  tlio  bnin,  as  was  prvviousty  supposed. 
Nov,  tfaia  gnj  mutter  mny  bo  intact  and,  oonHoqncntlv',  all  the  fnnc- 
liona  «boTo  enumerated  xa&y  bo  perfect,  uid  8tUi  the  ahilitj  to  articn- 
late  may  bo  wanting,  because  the  motor  power  which  U  supposed  to 
jdc  in  the  white  matter,  and  to  preside  over  the  co-ordinating  power, 
•DtroUing  the  nerTes  and  muscles  of  articulation,  may  be  impaired, 
and  then,  althongh  oar  ideas  may  bo  eorrrct,  tho  ability  to  express 
them  would  be  wanting.  Medical  literature  .iboauda  with  cmm  which 
lustr>t«  thi«  eonililion.  I  select  tho  following  iuatanee  aa  a  perfect 
lustration  of  tbi.t  state :  An  intelligent  man,  sixty  years  old,  and- 
ienly  herame  incoherent  and  quite  unintelligible  to  those  around  hioL 
Ue  liad  forgotten  the  names  of  every  object  in  nature  ;  his  reeoUeo- 
in  of  th'mgs  seemed  to  bo  unimpaired,  but  tho  words  by  which  men 
d  things  wore  designated  were  entirely  obliterated  from  his  mind, 
nUbcr  lie  liad  lost  the  faculty  by  which  they  were  called  up  at  tho 
itrol  of  will.  Ue  was,  however,  by  no  means  inattentive  to  what 
going  on,  and  ho  recognized  friends  and  acqountancos  quickly, 
;t  their  names,  or  even  his  own,  or  his  wife's  name,  or  tho  names  of 
y  of  his  domestics  appeared  to  have  no  place  in  his  n^col lection, 
morning,  much  agaiiut  the  vriabes  of  his  family,  ho  went  to  his 
workshop,  and,  wlven  viaited  by  hi^  physician,  gavo  bim  to  understand 
by  a  variety  of  signs  that  he  was  perfectly  well  in  every  respect,  with 
tbe  exception  of  some  slight  sonsalions  referable  to  the  eyes  and  eye- 
brows. He  was  so  well  in  bodily  health  that  he  could  not  be  confined 
to  the  house,  and  his  judgment,  so  far  as  an  estimate  could  be  formed 
of  It,  wad  unimpaired,  but  his  memorj-  of  words  wax  so  much  a  blank 
that  ihe  monosyllables  of  affirmation  and  negation  were  the  only  two 
words  of  the  language  the  use  and  signification  of  which  he  never 
entirely  forpot.  Ho  comprehended  perfectly  every  word  that  was 
apokon  or  addrc^wd  to  bim,  and,  although  he  had  ideas  adequate  to 
form  a  full  reply,  the  wonis  by  which  theeo  ideas  are  expressed  scorned 
entirely  obliterated  from  hi*  mind.  Ry  way  of  experiment,  tlio  name 
of  a  person  or  thing  was  mentioned  to  him,  bis  own  name  for  example, 
or  that  of  one  of  his  domestics ;  he  would  repeat  it  once  or  twice  dis- 
tinctly, but  genorally  before  be  could  do  so  a  third  time  the  word  was 
gone  from  him  aa  completely  as  though  ho  bad  never  hoard  it  pro- 
nounced. When  any  one  read  to  him  from  a  Iwiok  be  had  no  difficulty 
in  pcTociving  tho  meaning  of  tho  ptutKage,  but  ho  conld  not  himself 
then  read.  He  bad  forgotten  tho  elements  of  written  language.  He 
became  very  oxport  in  tbe  use  of  b\^%,  and  bis  coovatescence  was 
mArlcfl  by  his  im|iorc«ptibly  acquirin}*  somo  general  terms  which  were 
with  him  at  6rHt  of  very  exU-nnive  and  viuied  application.  All  futnro 
events  and  objects  before  him  werc:,  as  he  expressed  it,  "  next  lime" ; 
bat  past  events  and  objects  behind  him  were  designated  "last  time." 
day  being  avked  his  a^e.  be  pointed  to  his  wife  and  uttered  the 
my  times"  repcAtt^dly,  as  if  he  meant  that  he  bad  often 
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tvunmaw  Of  muluki  or  mx  ixnt,  ooixxos  o*  nimcun  Aan  temnan, 

1HK  diteoM*  vbioh  ]>r«v^1«d  among  tho  children  of  tusel  were 
doubtleoa  M  nuinerous  and  aa  varied  as  Uiose  which  non-  eioBt, 

I  to  «  gnat  cxUint  thoy  were  probably  identical  with  those  affecting; 

nanity  at  the  present  tim^    Tho  movt  nol;ib1o  one  vpokon  of  in  the 

I  Testament  U  called  Uprot;/.  As  there  exist*  at  tlio  |irc««nt  day 
I  called  by  the  «uo«  name,  a  coiisidention  and  conipariiiOD  of 

I  two  may  prov«  of  iQt«re»t. 

The  Icproay  of  the  present  day  is  fonod  not  Mily  in  distant  parts 
'  tlw  world,  but  also  in  our  own  country.     In  Egypt,  where  it  doubt- 

1  originated,  and  lia^  prevailed  for  Eorcral  thouKUid  ycArs,  it  still 
In  Syria,  India,  China,  and  Japan,  it  in  qnttc  oomnion.     In 

ope  it  is  endemic  chiefly  along  the  shores  of  th«  Mi>dilcTranGaD 
in  Norway,  although  oc«aiuonal  cases  aro  met  with  from  time  to 
:  in  many  of  the  larger  citi<-it.  In  llie  Wist  Indies  aod  portions  of 
Datb  America  ii  is  aUo  common,  and  iu  Uio  Sandwich  IsUnda  it  has 
increased  rapidly  in  recent  years,  aod  now  afflicts  a  larg«  proportion 
of  the  native  population.  Coming  nearer  homo,  we  find  tho  diecase 
existing  among  the  Chineim  in  Califomiu,  among  the  Norwegians  in 
Uinnevota,  among  tho  French  and  negroes  in  I^uisiana,  and  among 
oertain  French  Canadians  in  New  Brunswick  and  Nova  Scotia.  I>ur- 
iDg  the  past  ten  or  fifteen  years  there  have  conatantly  been  from 
ono  to  a  half-dozen  or  more  eases  in  the  hospitals  of  New  York  city, 
while  other  casea  have  been  rpported  from  lioston,  Philadelphia,  BJ- 
timore,  and  other  cities.  Moxt  of  these  cases  have  oocnrred  among 
Mulort  or  others,  who  have  spent  considerable  time  in  the  tropics  or  in 
regions  where  leprosy  ia  common,  and  tbcm  contracted  the  disease. 
In  New  York  there  has  occurred  but  nno  caw  in  a  person  who  had  not 
been  outside  of  the  State,  and  in  this  case  the  origin  of  the  dii<«n»a 
could  not  be  explained.  It  is  an  extremely  difficult  matter  to  deKT> 
mine  beyond  nil  doubt  whether  leprosy  spreads  only  through  heredi- 
tary transmission,  or  only  through  direct  contagion,  or  in  both  ways. 
The  disease  b  considered,  by  many  who  have  had  the  best  opportunities 
for  studying  it,  to  be  hereditary  in  some  cases,  and  at  the  same  time 
capable  of  being  propagated  through  inoculation.  When  leprosy  once 
becomes  prevalent  in  a  community  where  vice,  ignorance,  and  filth 
abound,  it  usually  tends  to  increase,  but  it  is  far  from  being  a  highly 
ooDtagioits  disease,  as  is  commonly  imagined.  Pbysioians  and  hos- 
pital nnrscs  have  no  heeilaney  in  caring  for  leprous  patients,  and  the 
fear  of   the  disease  spreading  through  an  intelligent  community  h 
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preeent  knowledge,  and,  aftor  making  doe  allonr&itce  for  tbe  neoea- 
Mrily  im|>erfect  tnuulatioD  of  tho  Hebrew  scriplarce,  we  sre  forc«d  to 
4-  believe  tbat  Moms  aMocint«d  IvproN/  witli  other  dUcaMa,  »  many  dis- 
tingnislii-d  niL-<Hoa1  writers  have  <lone  in  later  years.  Indeed,  it  is  only 
iluriiig  tbe  jwst  few  dectdee  that  the  disease  has  been  carefully  studied 
ia  various  parts  of  the  world  and  its  identity  thoroughly  oaublisbed. 

In  studying  the  Mosaic  lan-a  nmpeeting  leprosy,  we  find  statements 
made  and  directions  given  for  it«  recognition  by  the  priests  who 
could  not  have  rcfvTTccI  to  tbe  disease  which  we  now  call  leprosy.  For 
instance,  it  b  stated  that  if  tbe  leprosy  oorer  tbe  whole  skin  of  him 
that  baih  tbe  plague,  tbe  priest  shall  pronounce  Mm  clean.  Tbia  would 
bardly  apply  to  modem  leprosy,  which  norcr  inTolves  the  whole  skin, 
as  far  as  my  observation  goes.  But  (here  arc  other  cutaneous  affeo- 
iBS  which  fnoqncntly  do  cover  the  afflicted  subject  "  from  his  bead 
to  his  foot."  Why  tbe  leper  should  have  been  pronounced  uo* 
while  the  disease  was  spreading,  and  clean  when  it  bad  reached 
point  where  farther  spreading  was  impossible,  I  will  leave  for 
to  determine,  merely  remarking  that  a  law  which  permitted 
ily  such  lepora  within  the  camp  as  were  covered  by  the  disease  from 
boad  to  foot  conid  certainly  not  have  had  a  sanitary  origin.  Further- 
more, tbr  rule  that  the  leper  should  bo  sbnt  np  for  seven  days,  and 
then  examined  by  the  priest,  with  a  view  to  noting  the  change  that  had 
taken  place  in  the  mean  thne,  would  seem  to  indicate  some  other  dis* 
esse  than  modem  Isproty,  for  the  latter  is  extremely  clironio  in  its 
oounvi  am)  oerer  prMenU  any  noticeable  change  in  so  xbort  a  time 
«ven  under  tbe  most  active  treatment.  What  was  meaut  by  the  rvf* 
eronce  to  leprosy  of  clothing  and  of  houses  ia  now  difficult  to  under- 
stand. There  arc  infectious  diseases  at  the  presi.-nt  day,  the  germs  of 
which  may  dwell  for  a  time  in  clothing  and  tbe  walls  of  houses,  but 
tbore  is  nothing  in  connection  wiUi  tho  modem  leprosy  which  would 
justify  us  in  believing  that  it  ever  infecta  an  inanimale  object. 

Ou  tbe  other  hand,  if  we  assume  tlint  the  leprosy  of  ancient  times 
was  identical  with  that  of  tbe  present  day,  it  M-enis  strange  that  MoMS 
failed  to  mention  the  loM  of  sensation,  the  defomilty  of  tlie  bands,  and 
olJier  feature*  which  are  the  most  striking  characteristics  of  the  dia- 
«M«.  That  tbe  leprosy  which  I  have  described  has  not  changed  its 
type  In  the  course  of  centuries,  as  other  cliNcoses  have  done  in  a  com- 
paratively short  time,  is  shown  by  the  fact  that  some  of  the  earliest 
medical  descriptions  are  so  correct  that  tliey  might  answer  their  pur- 

fcin  a  modem  teit-book,  and  we  are  therefore  led  to  the  conclusion 
Hoses,  tbongh  posseiwing  all  the  learning  of  tho  Egyptian  prieiata, 
including  tbe  bigbe*t  medical  knowledge  of  his  age,  did  not  note  tbe 
distinctive  cbaracteristiea  of  lepro«y,  but  classed  it  under  one  name 
with  other  prevalent  diseases. 

In  this  ronncction,  it  may  be  of  interest  to  consider  very  briefly 
D  character  of  the  diaeaM  mentioned  as  lejirosy  in  the  Now  Testa- 
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maot     Ilowevcr   atiuertun  to  may  be  u  u>  tbe    preebe 
tbo  Mosak  dbeue,  it  »ppetn  to  mo  to  be  almust  oertmlD 
Ujirosjr  curftd  by  oar  Saviour,  after  bta  wnooa  i>n  tbe  moaittai 
thd  li'prcHiy  of  the  premnt  day,  but  a  far  more  commoD  i 
U  now  koiown  aa  ptoriatit.    The  earliest  GFreek  mi'iUiB  on 
were  tmacquaiiited  with  Egyptino  leprosy,  ezoept  by  b« 
pocrale*,  writing  orvr  four  buudrcd  years  before  CbrUt,  sp»k>  < 
aa  "tbe  Pb(UU<»«D  ilitiease,"  and  eviai  at  tbe  time  of  tbe 
tnUttlatioo  of  the  rvnUtoaoh  this  leprosy  waa  practically 
to  tbe  Greeks.     The  ilebrow  word  Uaraath  was  translated  by 
Greek  word  l^ra,  which  was  the  name  of  a  disease  cbaracttrisedj 
white  scaly  patch*.'*  upon  tlie  skin.     Thin  differed  totally  u  its  i 
from  the  disiiiue  wliicb  is  now  called  leprosy,  and  which  pnTaOad] 
that  timo  in  Egypt  and  Palestine.     This  disease,  being  snt 
introdnced  into  Greece,  was  designated  by  a  different  name,  i 
tiaaU.    At  tbe  time  when  tbe  Gospels  wore  written,  tbe 

oal  wiiten  recognized  two  distinct  diseases  ander  these  i         

and  ^^phatttiatU,  The  former  was  the  psoriasis,  or  white,  scaly  > 
OMe  of  tbe  present  day;  the  latter  was  the  modem  leprosy, 
daioription  of  each  of  these  diseases  by  Greek  writers  is  explioit . 
readily  recognintbU-,  and  tbo  Gospels  of  Matthew  and  Marie 
the  statement  (list  it  was  lepra  and  not  elephantiasis  which 
by  our  Savioor.  In  other  words,  it  waa  psoriasis,  and  not  tin  i 
leprosy. 
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Bi  FEUX  L.  OSWALD,  M.  D. 
MISCELLANEOUS  REVEDIE8. 

AN-fESTHETICS.  — The   induoUTO  study  of  Nature  \m 
proved  the  nhorte^t  way  to  dificoverlcs  which  otber  methods  i 
reach  only  by  a  i^ircuitoiis  route,    lite  ancient  Greeks,  recogmoog  I 
significance  of  the  fact  that  malarial  complainu  vanish  at  the  ap 
of  winter,  cured  their  fever-pitticnts  by  refrigeration,  and  this  ocoM 
of  research  will  |>crbaps  close  before  some  expeiinootu^ 
etumblra  upon  ihu  fact  that  the  proximate  cause  of  agne  ood'^ 
forer  can  be  traced  to  the  agency  of  raleroscopie  parasites  wboss  i 
relopmcnt  may  be  arrested  by  the  inflaencc  of  u  low  temix-ratwa 
than  two  tltoaeand  years  ago  the  movement-cure,  the  fa&ting-etu*.  i 
other  reaoiionn  ngatnHt  the  baneful  tendenoios  of  the  drug-de 
were  anticipated  by  the  school  of  the  natural  pbiloeopber  Asclei. 

The  principle  of  tbo  best  naturai  atuxtthettc,  too^  was  pTScliosIl] 
applied,  if  not  theoretically  uuderalood,  by  our  rude  anceatorf.  No  t 
who  has  watched  the  cout&sl  of  a  pair  of  rough-and-tumbk-  fighien 
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biped  or  qaadrapcd — or  participated  in  a  scnSe  of  thM.  sort,  can  doabc 
tbc:  PXcitviDCDt  of  the  figbt  temporarily  blunts  tJic  fe«Uogof  pain. 
it  Ranzau,  tbc  "  Slreit-Hans  " — "  Rowdy  Jack,"  as  hia  oomradee 
to  call  liioi— onc(t  rveciv<.>d  lliivc  duggiT-HtnbK  before  h«  knev 
hv  WM  wounded  at  alL  Suldicn,  utorniing  a  battery,  liaro  often 
suddenly  brokcu  down  from  tbe  cfTecto  of  wounds  wbicb  tbey  had 
t.-illii;r  not  felt,  or  suspected  only  from  a  growing  feeling  of  ezfaaustion. 
Olaf  Hygh,  the  Norwegian  llerodotos,  telis  as  tbat,  when  tbe  old 
Baresarks  felt  tbe  approach  of  tbcirend,  they  robbed  death  of  its  sting 
by  drifting  out  to  sea  in  a  soattlod  or  burning  boat,  iu>d  thna  expired, 
"screaming  the  wild  battlo-songs  of  their  tribe"  Tlio  Roman  giftdia- 
ton  aboDtcd  and  laughctl  aloud  while  their  wounds  were  being  dressed. 
A  scalded  child  sobs  and  gaspa  for  a  therapeutical  purpose  :  instinct 
toachea  it  the  readiest  way  to  benumb  the  feeling  of  pain.  The  physi- 
ological rationale  of  all  this  is  that  ra/iid  breatJiing  it  an  anitithetxc, 
to  a  paper  road  before  tbe  I'hiladelphia  Medical  Soci<ay,  May  12, 1880, 
Dr.  \y.  A.  Bonwill  ascribes  tbat  effect  to  the  influence  of  the  surplus 
of  oxygen  which  ia  thus  forced  upon  the  lungii,  just  aa  by  the  inhala> 
tiou  of  nitroua^xide  gas  {wbtch  is  coin])oi'i!d  of  the  saiue  elements  as 
common  air,  but  with  a  larger  proportion  of  oxygen),  and  mentions  a 
lai^  Tariety  of  cases  in  his  own  practice  where  rapid  breathing  pro- 
duced all  the  essential  effects  of  a  chemical  pain-obtnndor,  without 
appreciably  diminishing  the  contfiotunta*  of  tho  patient.  Persons 
who  object  to  the  use  of  clilurofurm  (perhaps  from  an  ioKtinctiru  dread 
tbat  in  their  case  the  ethcr-alumbcr  might  prove  a  sleep  tbat  knows  no 
waking),  can  benumb  their  nerves  during  the  prognce  of  a  snrgiol 
operation  by  gaaping  aa  deeply  and  as  rapidly  it*  pnnihle.  "  One  of 
the  most  marked  proofs  of  its  efficacy,"  says  Dr.  Bonwill,  "  was  the 
case  of  a  boy  of  cloven  years  of  age  for  whom  1  had  to  extract  the 
upper  and  lower  fint  permanent  inolam  on  both  sides.  lie  breathed 
rapidly  for  nearly  a  minute,  when  I  removed  in  about  1  'cnty  seconds 
all  four  of  the  teeth.  lie  declared  then:!  was  no  pain,  and  we  nec«!cd  no 
snch  assertion,  for  there  was  not  tbe  sUgbtert  indication  that  he  was 
luidcrgoing  a  severe  operation." 

The  administration  of  chloroform  often  produces  distressing  after- 
effecU,  nausea  and  sick-bcadnchci*,  that  sometimes  continue  for  days 
together  ;  and  I  remember  two  instances  in  the  records  of  a  French 
military  hospital  where  it  resulted  fatally  in  the  case  of  patients  who 
bad  in  v^  protested  and  offered  to  forego  tbe  benefits  of  tlie  aniM- 
tbetic — perfaapa  aotoally  from  an  instinctive  cuimcioauieKs  of  somt 
constitutional  peenliarity  which  in  their  case  increased  the  risks  of  ita 
use.  Ethcr-fipray,  on  the  other  hand,  is  a  legitimate  application  of  tbe 
principle  that  cold  benumbe  tKef<eling  of  pain.  Death  by  freezing  is 
preceded  by  an  absolate  annsthcsia ;,  and  tbe  painfulness  of  bruises, 
waajv-atings,  etc,  can  be  diminished  by  the  topical  application  of  an 
ice-ponlt[c«. 
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Ai-oi-LKinr. — The  pronmato  c«nae  of  spojilexy  a  due  Ui  • 
gwUon  of  the  ccrvt^r:il  Mvod-resMls,  inducN?<l  by  atrobolism, 
flXoeMtee,  eotubim-il  wiib  the  inflnencc  of  wdvtitary  habiu.    Com 
neat,  at  ItxM,  enn  gcii^nlly  be  rcNtori'^d  bj  tr«H(initig  thv  tvndeiKir 
the  drcutntion  toward  the  bead.    The  fiuticnt  nhould  b«  propped  I 
in  A  ritting  poaiare,  with  faia  head  ens^t,  his  neck  bwrod,  aod  hti  Ig 
pies  nn<l  occiput  moistened  with  eoM  water,  wbihi  friction  or  a  < 
foot-batb  Bbould  determine  the  circulation   toward   the   cxuvn 
Open  vv«rjr  window  of  tbo  sick-room,  and,  after  the  patient  hu 
cicotly  rvoorrrvd  to  nit  up  in  biR  bixl,  direct  him  to  Utrn  h\a 
toward  the  cool  draught,  and  unw  nnd  then  cool  bis  temptt>s 
oataplasin  of  crushed  ice.     For  the  finit  twenty-fonr  hours  let  him 
stain  from  all  solid  food. 

Persons  with  an  apoplectic  diatliesis  should  ado(>l  a  fm^l 
aporicnt  diet,  sod  avoid  prolon^-d  sedentarj-  occnpatious,  cHpcoiit 
k  heated  room.  Thoy  should  al»o  aroid  superfluous  bedclotliing, 
opeo  their  l>edrooni>wiodows  in  all  but  the  Mormivst  nights.  The 
however,  onglit  tn  bo  kept  wann  andcr  alt  circumatnnces.  PtcthM 
gourmands  ought  at  least  to  reDoonce  late  supp«Ts  and  alof^wlic 
lants. 

BL-Rys  AXD  SciuM. — loose  cotton,  slightly  moisten«d  wMt 
HCNst-oil,  has  ao  almost  magical  effect  in  rclii-ving  the  pain  of 
bums.     \Mieii  inflammation  has  super^-ened,  the  rvvcrish  coadilii 
the  patient  requires  cooling  ablutions  aud  tlie  free  use  of  iro 
both  topically  and  as  a  sedative  beverage.    Slight  burns  can  be 
with  any  emollient  application,  and  a  piece  of  common  court -plaKsr 
sufficient  to  protect  the  sore  till  a  now  tskiti  has  formed  nnder^ 
blister. 
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Ciin.fltAi!r&  —  llie  effect  of  froct-bitoA  Is  often  aggravaled 
too  sudden  change  of  temperatnro,  or  rather  by  the  af^licatioi^ 
tlie  wrong  kind  of  caloric.    Tlxi  rc«toring  warmth  shonM  eons  fut 
within  rntbcr  than  from  without.    It  is  not  necessary  to  acmpo  i 
bitten  person  with  icicles,  aft«r  the  liussian  plan  ;  friction  of  aair 
above  or  around  the  affected  part  will  restore,  as  far  as  poasibl*.  i 
Mtspended  circulation  of  the  blood,  and  tims  initiate  the  remedial  fi 
ttons  of  Nature.     I>cep  foot-sores  should  be  bandaged  with  lioen  I 
and  clean,  warm  tallow. 

DiiorsY. — It  is  a  sugg«ativ«>  fact  that  the  prevalence  of 
has  decreased  sinew  blei^'ding  bus  gone  out  of  fashion.    Thert 
time  when  venesection  was  resorted  to  in  nine  out  of  ton  kinds  oft 
eases,  and  at  that  time  a  complaint  which  in  its  chronic  form  spp 
now  almost  only  »a  a  conseqneDOO  of  oulnigcous  dietetic  abtisca 
nearly  as  frequent  as  oonsumption.     Blwding  impoveri&hn  the  I 
and  dropsy,  in  any  of  its  forma,  can  nearly  always  bo  traced  to  s  < 
ravation  of  the  hnmoni  by  unwholesome  food  or  drink,  or  a  di* 
of  the  blood-making  organs.     Aa  a  symptomatic  complitnt,  fo 
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uuic«,  drop#f  frvquvnllf  AppMn  in  tku  last  tia^a  of  pulmoo&iy  con* 
nraption,  when  lli«  wasud  lungs  kxTe  become  unable  to  ftiltill  tli« 

Pef  piirjKKiA  of  respiration.  Next  to  tbe  alcobol-liabit,  Uio  bftbitaal 
Athirig  of  impure  air  is  tlie  present  main  cause  of  diopsy,  tor  air  is 
j^aaeotis  food,  and  a  lofficient  lappljr  of  oxygen  a  chief  preliminary  in 
^be  conditions  of  tho  blood-nuking  proccM.  Malarial  diseases  likewise 
IJmpoTerish  t!i«  blood  by  a  direct  proocM  of  dinintcgrition ;  *  and 
l^kpHy  apjwarN  a«  an  oofasiooal  after-cSect  of  a  long-con t in ue<l  agnc. 
^nmudifit :  >foun Iain-air,  a  U^ht  but  nourisbing  diet,  and  strict  ab- 
'  atbiencc  from  alcoholic  stimulants. 

''         KHKncs. — Tepid  water  Is  a  prompt,  and  the  most  barmlces,  emetic. 

gin  urgent  ca»cs  (poi^oningN,  He)  add  a  modicum  of  white  mustard 

^^mnapi*  aiba),  anit  tirklc  tbu  fauc<d  with  llio  wing-fvatbcr  of  a  pigeon, 

WB  any  similar  obJ4>ct.    Excessive  vomiting  can  be  cbe4!ke<I  by  «t!mu- 

)•  lating  appHcatioHs  to  tbe  pit  of  tbe  stomach  and  tbe  extremiliea. 

■  Kpn.EP8T. — Epilepsy,  or  the  falling -sickness,  is  a  complication  of 

I  nenrooa  derangcmcntH,!  and  rraulta  more  frequently  from  sexual  ex- 

I   oenes  than  from  all  ollivr  causes  combined.     In  young  children,  how- 

tVtT,  opili-psy  it  RometimcH  a  con««qui<>noe  of  tiicthing-dilliciilttcA,  of 

acidity  in  the  stomach,  and  of  worms,  and  in  snob  caseit  can  b«  readily 

cured  by  a  change  of  regimen,  {  or,  in  malignant  casea,  by  a  protracted 

fast.     For  adults,  strict  continence  and  oat-door  exercise  is  the  best 

prophylactic.     Exw-itsive  heat,  howcTcr,  should  be  carefully  guarded 

Agninut,  an  well  as  .til  exciting  paKwioiui. 

feExc^RIATIll?(. — Infants  are  apt  to  become  "  galled  **  in  particular 
rts  of  their  bodies,  aboot  the  groins,  the  tower  part  of  the  neck,  and 
iler  the  arms — especially  in  consequence  of  the  condomnable  prac- 
tice of  tii^ht  swaddling.  To  dry  up  such  sores,  "galling-plastera" 
(acetate  of  load,  etc.)  often  Icail  to  wonio  complications,  and  the  best 

L^Mnedy  iv  clcanlinesH,  and  fine  lint,  •mearci  with  npcrmaceti -ointment 

^^warm  tallow. 

'  F*iSTmo-KiT8,  OR  Syscopk,  —  Syncope,  or  "fainting,"  "  Okn- 
macht,"  "  Petmayo,^  as  three  nations  have  called  it  with  a  correct 
appreciation  of  its  chief  cansc,  as  distinct  from  that  of  apoplexy  and 
OOnTuUions,  mmltn  from  a  general  deficiency  of  vital  stTieogth.  Cold 
water,  a]i[)Itcd  to  the  neck,  the  feet,  and  thi^  palms  of  the  hands,  by 
meana  of  a  bathing- brash,  is  the  best  restorativti.  In  scrcrc  ca»e«  in- 
flation of  Che  lungs  by  mechanical  means  has  often  proved  effective. 
Dr.  Engleman  mentions  the  case  of  a  lady  in  child-bed,  who,  "  after 
being  h^pily  delivere*!,  suddenly  fainted  and  lay  upward  of  s  quarter 
of  an  hour  apparently  dea^l.  A  phj-«ician  had  l)cen  sent  for  ;  her  own 
maid,  in  the  mean  while,  being  out  of  patience  at  h\»  delay,  attempted 
to  assist  her  herself,  and,  extending  herself  upon  her  mixtKHH,  applied 

•  "  nimallc  reretm"  "  PnpuUi  Solmcn  Unnthly,"  vol.  xiiii,  p.  *I7. 
f  "  NBrrom  )l«1*ilp»,"  "  Popiilnr  Sdoncn  Montlilj,"  tol.  xrir,  p.  iM. 
\  "BuMric  DUontcn,"  "  PopuUr  Sdrnra  HoaUil;,"  to),  uit,  p.  IM. 
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bar  mouth  to  hers,  hlcw  in  u  maoh  breath  a»  nhe  pouibly  eonld 
in  a  Teij  ibort  time  Ihv  «xliaaM«d  Udy  awakened  u  oat  of 
■lumlKT,  when,  proi>cr  things  being  given  her,  she  hooh 
The  maid  being  u-Ved  how  she  came  to  think  of  this  expcdien 
«bo  bad  once  Bc«n  it  practicfid  by  a  midwife  with  the  bapp 

A  little  ein^am  of  water  falling  from  a  height  on  the ' 
n«ok,  the  irritation  of  the  olfactory  nerves  by  means  of  muff  i 
gmt  smells  (burned  pepper,  etc),  the  motion  of  a  rambling  cart,] 
DOW  and  tben  sofficc^l  to  metorc  siupenilcd  animation. 
Ject  to  fainting-fita  can  aae  no  better  prophylactic  tban 
winter,  and  cold  baths  and  pedestrian  excursions  io  suinmer-l 

Fkbrile  APFEcno»R. — In  all  disorders  of  a  malarial  and  i 
character,  as  well  ag  in  acnrlet  fever,  roeaalcH,  smmll-pox,  and^ 
orysipclas,  r^rigeration  *  is  more  effieacioos  tlioA'  any  mcdS 
•ereral  icymotic  diseases,  besides  cholera  and  yellow  fever,  tbo 
of  antiseptic  drags  is  annulled  by  the  inversion  of  the  digestive] 
e<s  :  the  chyle  is  foroed  back  upon  the  stomach,  and,  mingled 
red  corpuscles  of  the  disintcgraied  blood,  in  voided  in  that  dis 
of  eruor  known  as  tlie  black-vomit.     Bleeding,  iiuitcad  of  redg 
vinjlence  of  the  fever,  is  apt  to  exhaust  tbc  little  remainii 
of  the  patient.    Lord  Byron,  for  instance,  was  bled  to  death  i 
.  as  if  the  sm^eon  had  out  his  throat. 

Govt. — A  paroxysm  of  this  dread  penalty  of  idleness  and 
peiBDce  is  preceded  by  i-erlsin  cbarncteriittic  symptoms  —  I 
emptMiona,  a  dull  headache,  involuntary  tears,  u  shivering  sentUli 
about  the  groins  and  thtghs.  If  tlic  la&utndo  has  not  yeit  taken  I 
form  of  an  unconquerable  lethargy,  the  patient  may  obviate  tko  cill 
of  his  affection  by  severe  and  unremitting  physical  exercise,  a  ] 
lactic  which,  though  donbly  grievous  in  a  debilitated  oond 
comparably  preferable  to  the  hclticfa  altomative.  I  knew  an  i 
officer  who  kept  a  spado  in  his  bedroom,  and,  at  the  slightest 
tory  symptoms,  fell  to  work  upon  a  sandy  hillside,  and  once  di 
trench  of  forty -five  feet  in  a  single  nigfal,  and  toward  momb^j 
gened  to  his  <|uart«r!t  and  had  barely  time  to  reach  his  bed  hefof 
sank  down  in  a  dtliquivm  of  exhaustion,  and  awakened  late 
afternoon  as  fn>m  a  faintjng-fit,  with  sore  kneea  and  sorer  hi 
without  a  trace  uf  the  gout  from  which  his  compact  with  the  {n 
darfcuen  proved  to  have  respited  him  for  a  full  month.  The  i 
pain  can  be  somewhat  relieved  by  tuoh  counter -irritants  as  blj 
violent  friction  with  hot  flannel,  etc.,  or  actual  cantery  and  the  i 
applio.ition  of  opiitK-s.  Tlio  experiments  of  sixteen  camivocwM  M 
■ioohfll -drinking  nations  have  revealed  doseas  of  similar 
bit  only  two  radical  remedies— frugality  and  persistent  exe 

HmaDAcnB.— Chronic  licadnchu  is   generally  a  symptom  of  j 
ordered  digestion.    To  attempt  the  suppression  of  the  eSect  «h 
•  ■■  CUmaife  Fwats,"  "  ropulw  SeJcnc*  lIoolWj,"  loL  x»lH.  p.  vn. 
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■BUM  rcmaitis  can  bring  only  tomponry  relief,  or  evon  tnontwHrs  tbe 
■■bsequoDt  Dialigiiitjr  of  the  diMOrdcT.  StroDg  bUck  tea  m%j  Uiiu  sot 
pa  a  cbann — fur  a  iliiy  or  ho  ;  Itut  with  tlic  nnxi  morning  tliu  trouble 
not  only  rcttinis,  but  rutunia  agj^ravatvd  by  tho  Huppoood  r«niedy,  for 
'ebronic  beadacbe  baa  no  more  potent  single  csuae  tlian  tJie  babitoal  use 
(of  narootic  drinks.  A  frugal,  non-etimulating  rcgtmon,  on  tbo  other 
'kand,  brings  help  more  iiiowly  but  pcrmitnently,  anlcss  the  patiunt 
kboaes  tho  restored  vigor  of  bin  tligusttvo  organs.  Acute  hcadoohes  can 
j^ncrally  bo  traced  to  influenoca  which  tend  to  obatruct  the  free  oirou- 
nation  of  tho  blood — tight  clothing,  coldaeaa  of  tlie  extremities,  op- 
IpnfisiTe  atmospheric  conditions,  etc, — and  can  be  cured  only  by  a 
direct  removal  of  the  cause.  As  a  symptomatic  rceiilt  of  n  vitiated 
vtato  of  the  humors,  as  in  scrofala  and  venereal  diseaaes,  bcadacheB 
(hat  defy  all  roodtciDo  often  yield  to  a  grap«-«urc.* 

UEAUT-BdRK,  OK  Cailuialoia. — Both  words  are  miraomors,  the 
seat  of  the  pain  being  the  ]>it  of  the  stomach,  and  the  cause  gaatrio 
acidity  ;  remedies — faeting  aiid  "  passive  excroiae,"  a  ride  in  a  jolUng 
cart,  kneading  of  the  abdomen,  etc. 

Hytociiokoria,  Cuuosic  Mklakcuolt,  Si'LEKN. — Robert  Burton, 
In  hid  "Anatomy  of  Melancholy,"  enttmcrtttes  some  six  thousand 
oanttt  of  chronic  doapondcncy,  and  about  aa  many  different  rvmedieSt 
of  which  only  six  or  seven  are  apt  to  afford  pemiauent  relief :  frti* 
gality,  temperance,  early  rising,  life  with  a  rational  object  (altruistic, 
if  cgolinm  palls),  constmotivo  exercise  in  the  open  air,  a  sunny  oli> 
mate,  and  social  sunshine — th(>  company  of  children  and  optimists. 

Ihsomnia. — The  proximate  cause  of  sleeplessness  is  plethora  of 
the  cerebral  blood-vessels,  and  a  palliative  cure  can  be  effected  by 
anylliing  tliot  lessens  the  tendency  of  tho  circulation  toward  the  head. 
But  a  pcnnaiieiit  cure  may  require  time  and  patience.  By  nigbt-stud- 
tea  brain-worker*  ftomctimcs  contract  chronic  insomnia  in  that  worst 
form  which  finds  relief  only  in  the  stupor  of  a  low  fever,  alteroating 
with  consecutive  days  of  nervous  headaches.  Reforming  topcrx  often 
hav«  to  pa»<  through  tho  same  ordeal,  before  the  deranged  nervous 
system  can  be  restored  to  its  norma]  condition.  Fresh  air,  especially 
of  a  low  temperature,  pi'de&trian  exercise,  and  an  aperient  diet,  are 
Ibe  best  natural  remedies.  Undi-r  no  eiroumstances  should  sleepless- 
nosB  bo  overcome  by  narcotics.  An  opium  torpor  con  not  fulfill  the 
fnaotions  of  refreshing  sleep  ;  we  might  as  well  benumb  the  jMlicnt 
bjr  ft  whaok  on  the  sknlL 

Jacsdipk.  —  Jaundice  and  chlorosis  are  kindred  affections,  and 
lO  yellow  tinge  of  the  skin  is  oftvn  in  both  cnnoM  due  to  an  impover- 
ished stale  of  the  blood^-cspceially  a  dvfioicney  in  tho  proportion  of 
the  red  blood-corpuscles — rather  than  to  a  diffusion  of  bilioux  nixn- 
tioDS.  Jaundice.  a«  a  consequence  of  obstinate  agues,  is  evidently  the 
reenlt  of  a  catalytjo  process  which  disintegrates  the  constituent  pftrU 
•  "  Kot«rie  DiMrdens"  "  PopuUr  Solcnae  Xontblj,"  *«1.  ixtv,  p.  4ST. 
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of  (bv  Mood.    The  bite  of  poiaoDOna  onimaU  has  orten  %  siinilan 
ivtx.    Thv  most  froqucDt  proditpodng  cMue,  however,  is  want  of  i 
light  and  oat<door  ex«roiM.     Jaundice  and  cbtxinic  mfftancbol; 
often  concomitant  affecdoas,  and  botb  a  penalty  uf  our  dreaty,  i 
ary  modes  of  Ii(«.    Tbe  atuiienu,  ind<>ed,  aaoribed  both  comj 
ihv  aame  cause,  for  mtUmehtdy  is  derived  from  a  word  which-l 
liUrally  "  attabilious,"  or  black-lHJod.     Hut  the  trutb  aeetus  to  \ 
fanctional  diAordi^rgof  tho  liver  ar«  tbe  result  rather  than  i 
uf  a  gi-m-nil  torpor  of  the  vital  procCM.      R«mcd]r^-oatdoor  1 
oomblned   willt  aa  much  fun  and  suiuibine  as  |>«Miblv.      Alci 
JanndiceKnires  may  restore  tho  ruddineeaof  the  complex  ion  by 
tng   the  eysiem  ooder  tbe  influence  of  a  stimulant  fever ;  bi 
might  as  well  cotigralolat«  ouraelves  on  tbe  rctara  of  health  ir: 
palinooary  affections  mimic  its  color  with  their  bcctic  glow. 

Ukxtai.  3>i80IU>iu. — ^Tbe  ZaiUa  VUtara  asys  that  on  tbo 
wlon  Iluddh^,  tbe  savior,  was  boru,  all  the  sick  regained 
and  thtt  insane  4Aair  memory.  Insanity  might,  indeed,  be  d' 
a  partial  derangemeot  or  suspenaioii  of  tbe  faculty  of  recolli 
Nature  takes  that  method  of  obliterating  the  memory  of  im 
which  the-  soul  is  unable  to  bear,  and  thus  proncrvee  life  at  tbe 
of  its  intellectual  continuity.  Lunaticit  are  generally  m 
their  judgment  may  be  sound  in  many  respects,  but^  at  tbe 
of  a  special  topic,  betrays  xbe  partial  eclipse  of  Its  tight.  It 
pOidUe  that  pt^ioplo  have  been  Idlled  by  the  sudden  auDonrn 
good  news,  hut,  for  one  persoa  wbo  has  lost  hts  re«soD  from 
of  Joy,  milltona  have  loat  it  from  an  excess  of  sorrow — a  cnuh 
laoiily,  or  the  oppressive  and  at  last  unbearable  weight  of  the 
ness,  tbe  sool-stifling  tedium  of  modem  life  in  many  of  its 
The  sick  soal  may  have  stilted  its  hunger  with  a  long-hoarded  bop^ 
till  tho  evident  exhanstion  of  that  hoard  leaves  only  the  alternaUvs 
despair  or  refuge  in  the  Lethe  of  demoitation.  Where  insanity  ' 
all  curable  it  can  be  mri'<I  by  the  removal  of  its  chief  caose 
and  tlie  best  remedies  are  kindness,  mirtb,  and  a  pleasant 
In  the  middle  ages,  when  both  lunacy  and  the  love  of  earthly 
ness  were  ascribed  to  the  machinations  of  the  devil,  lun 
chained  and  horsewhipped  for  the  double  Ixnefit  of  their 
with  reauIlN  whirh  almiMl  juxtilird  tbe  demon  hypotheHiN.  Bi 
best  illtislnlions  for  Dante's  hell  were  made  after  eludies  in  sa  Am 
trian  ntad-honae.  The  extreme  antithesis  of  such  u^/cnioc  b  pctba 
the  Stale  Lunatic  Asylnm  at  Tniicalooan,  Alabama,  where  tlw  shadal 
of  gloom  has  been  so  succcfsfully  Itaninhcd  that  the  happiest  results  oj 
tbe  cure  have  almost  been  anticipated  by  ita  methods  :  the 
tion  of  reason  itfwlf  could  hardly  give  tbe  patienU  an  additionsl 
•on  for  being  happy.  They  have  a  park,  a  flower 'garden,  and 
nuwcry  of  their  own  ;  they  have  books  and  muaic,  gj-mnasia, 
rooms,  and  ouuiteur  workshops.     Wliervvcr  their  road  Vads,  th«y 
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travel  it  in  sundiinc,  cren  on  liobbjr-back  tf  th«y  «1ioom,  for  tbcf 
havo  a  philofophieal  wcvUy  of  their  own,  witlt  full  perroisston  to  ox* 
|rlain  the  revelation  of  St.  JoIid. 

Mtopu — short -si^jhtcdDeM,  and  far-sightedness  (presbyopia),  were 
fonoerly  rcj^ardcd  as  absolutely  inctirable  affections,  because  tbey 
were  evidently  not  amcnuble  to  the  influence  of  any  knovn  drag. 
Bof'tlrug"  and  "remedy"  have  at  la^l  cvaiti^d  lobe  Hynoiiymous 
tcmu  ;  an<l,  though  constitutional  defects  of  the  eye  may  preclude  the 
poBiibility  of  a  complete  cure,  there  is  do  doubt  that  those  defoctt 
eaa  be  modified  by  a  judicious  treatment,  especially  by  a  mode  of  life 
tending  to  restore  the  general  vigor  of  the  system,  by  ent-door  exer- 
cise, anil  by  rambk-s  in  gri-t^'n,  sunny  woods,  for  tliv  colors  of  the  snm- 
mtr  foront  are  as  benvficial  to  tlie  eye  a«  itn  atmosphere  to  the  luog*. 
Weak  eyes  can  be  strengtheiioi  by  gradually  exercising  the  capacity 

the  optio  nerve,  scrutinizing  email  objecu,  first  at  a  moderate  and 
'-«nd-by  at  a  greater  distance,  but  withal  guarding  against  a  fa- 
iog  effort  of  tlic  eye. 

PniPLBS. — ^The  best  oonnctio  is  a  grape-cure,  i.  «.,  a  frugal,  noo- 
ne,  and  sub-acid  diet,  combined  with  out-door  exeroiao  in  the 
ig  air  of  a  highland  country. 

KiiEtruATisu. — Khenmatism,  like  gout,  is  a  consequence  of  dietetie 
■boaea.  Counter-!  rrilat)l«,  hot  baths,  etc,  can  effect  a  brief  respite, 
hat  the  only  pc-nnanent  «pecific  la  fasting.  Before  the  end  of  the  mo- 
end  day  a  hnngcr-eure  benumbs  the  pain  ;  the  organism,  on  being 
obliged  to  feed  upon  i[a  own  tissues,  seems  to  undergo  a  process  of 
vation  which  alone  ean  reach  the  root  of  tbo  complaint.  Bx- 
lereise  and  great  abstemiousness  will  prevent  a  nlapack 

ScKorui-A. — A  scrofulous  taint  is  in  some  easet  hereditary,  and 
yields  only  to  yoar«  of  tliirtetic  reform,  but,  on  the  whole,  there  is  no 
more  perfectly  curable  dtiieaiic.  In  all  but  its  most  malignant  forms 
It  yields  readily  to  the  influence  of  pure  air  and  pure  food — out-door 
life,  and  a  wholesome,  vegetable  diet.  Sltiiwli-aning  nonlrumji  only 
change  the  form  of  the  disease  by  driving  it  from  the  surface  to  the 
isterior  of  the  body. 

TooTHArnK. — The  extraction  of  every  unsonnd  tooth  and  the 
uaertion  of  a  "  new  set "  would  eeruinly  remove,  i«  ip»a  railw-,  tl>e 
seat,  if  not  the  caase,  of  the  evil.  But  the  trouble  is,  that  the  funo- 
tioD  of  proper  mastication  is  an  indispensable  preliminary  of  diges- 
tioD,  and  that  for  practical  eflicacy  the  last  stump  of  a  natural  tooth 
to  infinitely  pn-fcraWe  to  the  be«t  artificial  snbstitnte.  The  best 
plan  would,  ihtrefore,  be  to  let  the  stumps  remain,  and  get  rid  of  the 
pain,  and  the  latter  end  can  be  attained  by  a  slow  but  infallible 
method.  Within  lialf  a  year  after  the  change  of  regimen,  aiiotutt 
abaHmtnee  from  hot  drinka  (especially  boiling  hoi,  sweet  tea)  and  a 
Mry  ipariHff  um  0/  animal ^d  win  benumb  the  sensitiveness  of  the 
irrUated  norvc*.   I  knew  an  old  StesUzo  who  had  learned  to  chew  apples 
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vith  ku  tmn  gnm*,  bat  only  after  nwtmitj  had  r(Kltm<d  him ' 
fragal  rvgimen.    A  aMchu'lDe  dlvt  In  the  form  of  »wcet  ripe  fruil 
(Mtuinly  DOthiDg  to  do  with  the  decay  of  tlie  teeth,  and  it  b  •! 
gcMive  fact  that  tootliache  U  almost  exctutuvely  an  affliction  i 
northvni  nalionfl. 

Waim  a:<i>  OonNH. — The  predispodng  c«ub«  of  warta  ia 
aad  Um  poi>ular  reioediea  are  rarely  permaitcnt.      I   bare 
mta  to  ?«qipMr  after  they  had  be«n  tborou^hly  remored  bj 
wo  of  oorroMTe  acids.     The  popular  belief  (but  they  "spreill 
the  ofteratioD  utvolves  bleeding  Moms  not  to  bo  wholly  unfoai 
■od  larg*  waru  ean  ba  nM>T«  effectually  oared  by  meiina  of  a 
Tlgiliiii  that  gradually  deadens  the  tissue.     Warts  on  tbo  upper| 
of  th*  Cag«B  ean  geoerally  be  atrophied  by  exerting  a  toDg-continii 
Mi^B  ifOD  the  adjoining  maselcs,  aa  in  holding  np  a  heavy 
■r  MBBf  the  rings  of  a  {;Tapp1e.«wiDg  and  dangling  by  ooe  hi 
liaC  H  tin  Sagera  can  rapport  the  ilralD.    Acallonssktn  is  tbnsfo 
^mkm  iha  wart,  and  befora  long  tbe  oxcreaocnoe  dlsappi-an>.   Car 
mamaij  owit^  to  the  pre«are  of  tight  shoes,  and  oan  b«  cored  1 
aa»  «(  Mora  oommodions  foot>wear.    To  sapproaa  the  syraptOD,  1 
4h»  onse  reinauH,  is  of  little  avail,  and,  before  a  cbiropodisl 
Im^  Ids  proroise  to  "  remove  corns  with  the  root,"  he  would  I 
the  folty  of  heeding  the  mandate*  of  fashion  rather  I 
I  of  Natuv. 


TBK  MORALITV  OF  HAPPINESS. 

Bi  TUOVAS  rOSTKI. 

BTOLtrno!(  or  cosoucr. — (ooimKvxD.) 

T|  vuutK  ill  only  one  way  of  cacapo  from  tbp  concrlnsion 
A    Mir  Wt — thai  conduct  !«  good  or  Iwid  toxiording  us  I 
toMi  -uv  pleasurable  or  painful — in  which  statement  b«  it  undo 
t'>»  wvnl  total  m«Tfif  total,  and  is  not  limited  in  its  application  i 
[MMMua  whose  condact  is  spoken  of.     It  it  is  rappoaed  that  mea] 
"■■■•""*  to  suiter,  that  a  power  which  ihcy  were  bound  to  obe] 
Pl**»««l  wioh  suffering,  so  that  any  attempt  cither  to  take  pleoso 
V  trvtil  p«in  waa  an  offense^  then  of  course  the  ooaolosion  in 
'•  -w  WTMwoua  one. 

^^y^  *ywl«ii  of  religion  lias  erer  definitely  taught  »o  hideooa  aj 

*-     '"en  where  sorrow  and  stifTcring  are  recognize^l  as  the  It 

"■•B,  -vuj  oven  where  self-inflicted  anguish  and  misery  are  enjfl 

'<*  w»ys  of  plcusing  Deity,  it  ia  never  said  that  such  safftlif 
"  ilUaiAta  desire  of  tho  Supreme  Power.     These 

"tWMiMl  for  our  good:  we  are  to  torture  ounclvM^ 
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thit  hereafter  wo  maj  avoid  much  greater  jmins  or  onjo^  much 

Icr  pIcasuTM  than  hnrc  and  nov  wc  could  poMibly  cxjntnenoc. 

I  Tct  nndcrtying  this  doctrine  of  greater  and  longer-UatlDg  bapp 

I  as  the  result  of  temporary  Buffering  or  privation,  tli«re  has 

is  in  many  ao^alled  reli}pons  the  doctrine  that  pain  and  mffcring 

pleasing  to  the  gods  of  inferior  cn^^d)l  and  even  to  tho  Suprrmv 

^>w«r  of  higher  bcliefn.    The  offerings  mode  aytrtcmatically  hy  Uimv 

to  their  deitica  imply  obviouHly  the  belief  that  tbe  gods  arc 

.  when  men  deprive  theroaelveii  of  something  more  or  less  val- 

crifices  involving  slaughter,  whether  of  domestic  animals  or 

iman  beings,  mean  mor&,  for  tbcy  imply  that  FufFcring  and  death 

PI  e>s«nlUtly  ploaaing  to  Deity.  Even  wh«ii  iiuch  grosti*  idwif  aro 
DOved  and  religion  ban  been  purified,  the  »ymboIization  of  sacrifice 
most  casea  takes  the  place  of  sacrifice  itself.  The  conception  may 
often  doea  remain  aa  an  actnally  vital  part  of  religious  doctrine 
pleasuro  is  offensive  to  tbe  Sujaeme  Power  and  pain  pk-asing. 
If  thin  eonocption  ih  really  recogniai^I,  and  any  men  delluitely  hold 
It  to  enjoy  or  to  give  pleaanro  ih  sinful,  because  displeasing  to  God, 
tile  the  suffcnni;  or  infliction  of  pain  ia  commendable,  then  for  them 
tint  for  thorn  only — tlie  doctrine  is  not  estabiishcd  that  coodnct  ia 
good  or  bad  according  as  its  total  effocta  are  pleasurable  or  pninfuL 
Bot  if  there  are  Ruch  men,  then  they  are  mentally  and  morally  the 
direct  descendants  of  the  savage  of  nioftt  brutal  type,  who,  beoauoo 
he  himself  delights  to  inflict  pain,  deems  hia  goda  to  be  of  kindred 
natore  and  immolates  victims  to  them  (or,  if  necessary  to  gain  his 
ends,  shows  tho  reality  of  his  belief  by  Eelf-tortarc)  to  obtain  their 
Mwstanoe  against  his  encmic*. 

If  there  are  such  men  among  us  still,  then,  as  Mr.  Herbert  Spencer 
W?B. "  we  can  only  recognine  the  fact  that  devil-worshipers  are  not 
^t  extinct."  Tho  generality  of  our  conclusions  is  no  more  affected 
by  SQch  exceptions  as  Iboso  than  it  is  by  tho  idcAs  wliich  prevail  in 
Bitdlam  or  EarUwood. 

feBut  on  Uic  one  hand  the  doctrine  thus  reached  may  be  passed  over 
t  truism  (which  it  ought  to  be  and  indeed  ia,  though,  like  many 
isms,  unrecognized) ;  and  on  the  other  it  may  be  scouted  as  Epi- 
corean  (which  is  uomoaning  nonsenpe,  however)  and  as  mere  pig- 
philosophy.  For  it  sots  happiness  as  the  aim  of  conduct,  and,  whether 
self-liappincwi  or  the  happiness  of  others  is  in  qncstion,  many  find  in 
tl>o  mere  XAva,  of  pleasure  as  a  motive  for  conduct  something  unworthy 
— thereby  unconsciouHly  adopting  tbe  religious  doctrine  which  has 
been  justly  compared  witli  devil-worship. 

ITiis  expression— l*ig-philo80phy — has  indeed  been  applied  to  tbe 
doctrine  wo  arc  considering,  by  a  philosopher  who,  with  ]Mr.  Raskin 
^d  Mr.  Matthew  Arnold,  may  bo  regarded  as  chief  among  the  won- 
I  of  our  age^and  standing  proof  of  the  charm  which  the  British 
finds  in  Constant  Grunt,  C'ontinnal  Growl,  and  Chronic  Groan. 
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It  mutt  bo  considerod,  tberoforc,  na  ceruin  tliot  to  m>bu)  mimlii 
pbUoaophy  which  a«t«  ibe  happiness  of  self  and  oifavnt  on  a  wonkt 
vnd  miMt  appear  unworthy.  Such  minds  find  8om<-tlting  pig-lib  b 
tiM  dcnre  to  wo  tbe  hsppineM  of  the  world  increased.  Y«l  gnnlitf 
and  grouiing  un;  »l  Ii5aiit  m  cliiLRU'toristic  of  the  porciive  nee 
dosin  to  incn-oM  tlie  romfort  of  thi'ir  follow-creatureR  or  erea 
own.  Mr.  Ilertwrt  Spenoer's  lightsome  pleuure-doctrim-,  Oto 
of  wbieb  ifl  ihat  wc  should  strive  to  dimijiiRb  pain  aod  torrDwIw 
own  included)  and  to  iocrcosc  joy  and  happiness,  is  less  safcgenn 
of  porcine  vajrs  (at  lea«t  to  tboss  who  have  noted  what  snch  nt 
Dri>)  than — for  instsnoct—tlto  following  cheerful  sddrecc  to  SIu 
"  DvHpicnblfr  biped  I  what  is  ibe  sum  tolal  of  the  worn  that  liu 
font  thee?  D«atb?  Well,  Death;  and  say  tl>«  p«ngs  of  Topbct, 
loo,  and  all  that  the  Devil  and  Mao  may,  will,  or  cod 
tbea  I  Hast  thou  not  a  heart ;  canst  thou  not  suffer  wh 
b« ;  and,  as  a  Child  of  Freedom,  thon^h  ootcost,  trample 
itaM  nDd«r  tby  fwt,  wbilc  it  con»umi:-'i  the<i'  Y  "  Wcr«  this  but  itet 
rccolntioD  to  endure  (laticiitly,  and  wca  ohvcrfully.  sach  nmiri  a 
b«fall  nuin,  it  were  vcIL  Nay,  it  would  fall  in  with  tbo  philoss^ 
of  happiness,  which  enjoins  that  for  their  own  sake  aa  for  the  salw 
tlioao  around  thtrm  men  should  bear  oa  lightly  aa  they  may  ibrir  burdra 
of  inevitable  •orrow.  But  what  Carlylo  calls  the  Xew-hinh  or  B»- 
pbometio  Fire-baplism  is  not  Patience  but  Indignation  and  Drfiuct. 
Thia  is  the  veritable  Pig-philo«oiihy  :  iho  "  Evcrliwting  No"  ('i« 
meii/t  Xrin)  is  in  truth  the  Everlasting  (irunt  of  dyepi-ptic  dii^tif^ 
the  constant  Oh-Qoroo-Ooroo  of  a  jaandioed  sodL 

Are  tlie  teaeliings  of  living  profc««or8  of  the  Everlaaling  0«» 
•ohool  brighti-r  than  those  of  the  gloomy  Scotsman  ?  Uere  are 
of  the  latent  utterings  of  the  chief  among  them :  "  Loss  of  Ufn  '■ 
exclaims  Mr.  Rnskin,  cheerfully.  *'  By  tbo  ahip  overwhelmed  in  ti» 
river,  abaltenil  on  the  scia;  by  the  mine's  blast>  the  ean}iqiuk<-^ 
burial — you  mourn  for  the  multitude  sluu.  You  cheer  the  life^NMt' 
crew  ;  you  bear  with  praise  and  joy  the  rescue  of  on«  «tiU  bi«aUdii 
body  more  at  the  pit's  month  ;  and  all  the  wbilc,  for  on«  aoul  that  i 
saved  from  the  momentary  pauing  awmy  (according  to  your  crtti, 
be  with  its  G(k1),  the  lost  aonla  y«t  loclccd  in  their  jiolluted 
hauDl.  with  worse  than  ghoata,  tlM  abadows  of  yoar  churcboa 
comers  of  your  streets ;  and  your  weary  children  wudi. 
memory  of  Jerusalem,  and  no  hope  of  relom  from  t/teir  eapliviiy, 
weltering  to  the  sea  of  your  Waters  of  Babylon."  Oh  I  Garot 
Oosoo-oo! 

Any  philosophy  which  hopes  for  other  than  miecry  and  diigaal  i» 
life  muat  indeed  seem  strange  doctrine  to  teachers  such  as 
even  as  tbeemiles  of  the  cheerful  seem  unmeaning  and  oBe 
thoaewhoM  souls  am  overcast  with  gloom  and  discontent.    Sir  Wi 
fiooU  ttUs  a  atory  of  his  childhood  which  well  illuatratcs  the  ur 
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faatrod  folt  t>f  Uitf  ETcriatCing  Growl  tchool  for  Ibe  doclrlDe  Ibti 
■duel  shiiuld  be  directed  to  tbo  inoreado  of  bappineRB.  One  day, 
beallhy  young  appetite  made  him  enjoy  very  heartily  iho  bro«o 
or  porridp^  of  tbe  family  breakfast.  UnlncLily,  he  vaa  tcmptod  to 
say  alond  how  good  be  found  hw  food.  His  father  at  ont^c  ordered 
a  pint  of  cold  wat«r  to  K-  ilirowti  in,  to  Hpoil  the  ta»t«  of  it  I  Powibly 
hu  lurant  to  in<!nlcat«  what  be  regarded  aa  a  high  moral  habit ;  but 
^tb«r  more  jirobably  Mr,  Waller  Scott,  Sen,,  objected  to  his  Bon'n 
ftjoying  what  be  bad  no  tasto  for  himself.  Much  of  the  sourness  of 
i)«  Growl  Philosophy  may  be  thux  interpreted. 

r. — SELF    VERSUS  0TUKB8. 

We  t«ach  oar  children,  the  preacher  telld  hiH  floclc,  but  few  foHow 
precept— Care  more  for  others  than  for  self.    It  sounds  a  harsh 
rine  to  say,  instead — Each  must  c-are  for  hiraaelf  before  othersi 
Yet  it  is  not  only  true  teaching,  it  is  a  self-evident  tmtfa.     It  wonid 
<t  be  even  worth  saying,  bo  obvioosly  tnie  is  it,  were  it  not  that  in 
tting  ai>idc  the  doctrine  bocAune  of  itJt  seeming  harshnces  men  otct- 
loolc,  or  try  to  overlook,  the  iniportaut  consequences  which  follow 
from  it. 

If  a  man's  whole  sonl — nay,  let  me  speak  for  a  moment  in  my  proper 
rson — if  my  whole  soul  were  tilled  with  the  thought  that  my  one 
chief  bnsincss  in  life  is  to  make  thoso  around  me,  as  fur  as  I  can  nmke 
ly  influence  felt,  an  happy  m  possible,  to  incraaM)  in  eveiy  passible 
,y  the  slock  of  lininnn  (uay,  also  of  animal)  hajipiiicss,  1  must  still 
gin  by  taking  care  of  myself.  For  if,  through  want  of  care,  I  my- 
\\i  should  cense  to  exist,  I  can  no  longer,  in  any  way,  serve  others ', 
y,  it  is  even  conceivable  that  my  immature  di^appenrsnco  from  the 
Bc«n«  of  my  proposed  exertions  for  others'  benefit  might  canKO  some 
iminution  of  tlw  totality  of  happiness. 

If  the  very  tboaght  of  care  for  self  should  miggost  that  there  ean 
no  real  love  or  care  for  others  where  self -care  conies  fit^t  (eelf-evi- 
t  tbongfa  the  proposition  be  that  care  of  self  mitst  come  first),  lot  us 
replace  th«  caso  rvgedcd  as  imaginary  by  a  concrete  and  familiar  illua- 
tnUton. 

XotiG  ean  <|ueslioii  the  uniwlfis)me-ss  of  the  love  which  a  mother  feels 
for  her  infant  babe.  None  can  doubt  that,  if  question  arose  between 
tbe  babe's  life  and  hers,  her  own  life  would  be  willingly  sacrificed.  Of 
ooareo  there  are  exceptions,  perhaps  many,  but  no  one  can  doubt,  and 
mnllitu<1r«  of  CJwes  hare  proved,  that  the  rule  holds  generally.  Now, 
the  Buming  molht-r  not  only  han,  in  hor  very  love  for  her  babe,  to  take 
oare  of  herself,  but  to  care  for  herself  Jint,  and  to  take  more  oaro  of 
herself  than,  but  for  her  pure,  unselfish  love  for  her  child,  slie  woald 
have  troubled  herself  to  take. 

Let  this  case  suffice  to  show  that  care  of  self  before  others  (not, 
lerefore,  necessarily  more  than  others),  bcadcs  >being  a  eelf-evideot 
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duty  (which  many  may  regard  u  a  mcro  triflp),  may  be  not  ouly  pa- 
fectly  coDBuUnt  willi  regard  for  oth«ni,  and  orcn  with  dcrotkm 
othen,  but  may  b«  absolately  eoaeniial  to  tli«  pn>)>er  dUcbargv  of  i 
dntica  toirard  otbers.  In  fact,  it  U  little  laore  than  a  iraimi,  tnrtd 
of  being,  aa  many  would  at  a  first  view  imagine,  a  paradox,  th«t  I: 
more  earnest  our  wisli  to  incncasi;  the  kappioeda  of  otfacrs,  the 
canfully  muit  we  look  after  our  own  welfare. 

If  we  take  a  wider  view,  aiid,  InMoad  of  oonsidcring  a  siogto  lift 
■ludy  the  development  of  familicA  and  noca,  tre  Mill  find  the  umc  k* 
•on.  Aa  the  man  who  wishea  htii  life  to  be  useful  to  bu  fellows  and  t 
iaerease  their  happineas  moat  take  care  of  that  lifet  ao  he  who  wont 
wid)  to  bcDeflt  humanity  through  hia  family  or  race  must  not  onl 
nourish  his  own  life  and  strength,  but  must  develop  thoae  aotivitia 
which  advance  bis  own  welfare  an<l  tliu  wvlfare  of  Mw  family.  Otbir- 
iriae  oome,  inevitably,  tha  dwindling  of  tho  faculties  on  which  hit 
own  Taloe  dcpvndx,  and  tho  loaa  in  hi«  dcMcndtinta  of  good  qoalitlo 
which  ihcy  might  othcrwiae  have  inherited  from  him.  Or  it  may  b« 
that  Boch  ijualitiea  are  ioberit«d  in  less  degree  than  bad  he  duly  en 
eiaed  powers  and  capadties  which  were  in  a  sense  held  in  cniM  for 
Wo  are  apt  to  overlook  the  importance  of  individual  action  ii 
vtamt.  Dot  noticing  tliat  tho  progrewa  of  a  race  depends  on  tlie 
gmie  of  acts  by  the  individual  racinbcm  of  the  race. 

To  take  a  concrete  ioataooe  here,  as  of  tho  simpler  case :  If  a  anm 
borof  persons  in  any  nation  or  at  any  epoch,  impelled  by  a  desire 
btneflt  th4-ir  fellows,  devote  their  lives  to  celibacy,  thoy  inflaeBOt  il 
Important  degree  the  qualities  of  the  next  and  sncccediug  geii«rationl! 
Tbay  diminish  the  proportion  in  which  their  personal  qualities— pi«- 
saatably  valuable — will  appear  in  future  generations,  and  rclstiTvk 
iomaae  the  proportion  of  other  and  le«  desirable  qualities.  Thii  ■ 
ebriona  enough.  It  should,  however,  be  almost  as  clear  that,  in  wh: 
ercr  degree  such  persons  in  a  community  as  poMe«  tho  best  qoalitii 
(■Q  to  advance,  in  all  tilings  jnat,  their  personal  intervvts,  t)i<^y  >]tmiD 
iib  the  Lnflucnco  of  tho  better  qualities,  not  only  in  their  own  time,  but 
la  tbnea  to  come.  If,  to  take  anotlior  concrete  example^  all  penoiu 
ite  batter  sort,  foigelting  their  duties  to  tbemselven  and  their 
mtm  of  set  purpose  on  lives  of  poverty,  asceticism,  anddrearinn 
ihfjr  Bol  only  diminish  in  large  degree  the  good  they  might  do  dori 
Hkbvt  they  injure  their  oS»pring,  and,  through  them,  posterity.* 
Fndw  its  bioloppcal  aspect,  then,  the  doctrine  that  care  of 
arily  take  precedence  of  care  and  thought  for  othen. 
-it  is  the  merest  truism — though  many  speak,  and 
m^  w  if  the  doctrine  were  iniquitous. 

pmbablr  b«  tunled  if  sjiiBt  tsUtiuti*  ooiUd  b«  form«dof  tb«dtr«*! 
of  the  cJtiUxcd  ntmi  <A  the  botU!  tikve  mfteivd  ihiw^  ibt  i 
I  bmI  whkli  led  lir^c  eluMt  of  men  in  foniM*  ago*  to  norflM  I 

ts  f^  10  do  good. 
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Bat  this  doctrino  bu  iU  mor&)  aspect  also.  Tb«  question  of  duty 
comes  in  at  onoe  and  very  obriotuly  bo  soon  as  tbe  actual  coDsc<]oeDces 
of  conduct  bare  been  shown  to  bu  good  or  bad.  But  it  may  bo  wull 
to  show  more  dcfinitdy  wbat  tbv  true  Itnc  of  duty  a  in  rc^rd  to  self, 
I  shall,  therefore,  next  consider  c^scs  wliere  aelf-abne^tioD  ]*a*ls 
:tly  to  tlie  diminution  of  guneral  huppinoss. — Knot^edffe. 
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^VnpHAT  tbe  eyes  of  some  animals,  particularly  tbe  cat,  are  luminoue 

^H-L    when  tbey  are  in  the  dark,  is  a  fact  established  from  time  imine- 

^Rnorial.    It  is  snrprinini;,  howevi-r,  to  iind  the  cxoet  nature  of  the 

pboDonionon  entirely  misunderstood  cvcd  by  sciontistx  whose  lines  of 

investigation  lie  in  the  partiriilar  (i<-ld  to  whie.b  it  belongit.     In  con- 

^^reraing,  not  long  ago,  for  instance,  with  one  of  (he  first  |}bysiciatB  of 

^Bfaia  country,  who  ia  at  the  same  time  an  ardent  sportaman,  he  |^ve 

^tne  a  graphic  description  of  a  "  still  hunt "  for  deer.     This  method  of 

bunting,  as  is  well  known,  consislx  in  placing  a  bright  light  in  the  bow 

^■dI  ft  boat  and  propelling  it  noiselessly  through  the  water.    The  deer  is 

^^rttracted  by  thft  light  and  go<-i  toward  il,  but  is  prevented  by  its  glare 

from  seeing  his  enemies  who  are  concealed   in   tbe  shadow.    The 

hunter,  looking  straight  ahead,  sees  in  the  outer  darkness — rendered 

Kgyptian  by  contrast  with  the  bright  light  immediately  in  front  of  bis 

own  eyes — two  large,  Inminons  bodies,  liko  balls  of  fire.    These  arc 

the  eyeH  of  hi*  vielim  ;  and,  making  his  calculation  as  to  tlio  distance 

from  tlie  eyes  down  to  the  breast,  the  valiant  sportsman  {who  proba- 

B[bly  is  also  a  strong  anti-Tivisc«tionist)  fires,  intending  to  send  his  bul- 

^'^let  through  the  heart.    Thv  cmineot  physicist,  in  speaking  of  tbis 

Inmtnowly,  referred  to  il  jw  due  to  Xbc  phoiiphore»eenee  of  the  eyes,  in 

that  final  way  in  which  we  are  aecustomed  to  speak  of  things  beyond 

i4ispnte. 

^k  Sat  it  u  hardly  less  snrprtsing  to  read  in  the  article  "  Light,"  tn 
^ibo  ninth  edition  of  tbe  "  Encyclopiedia  BritannicA,"  the  following 
remarkable  ntatement  by  Professor  I*.  G.  Tail,  on  the  aovrcea  of  light ; 
H  "  3.  A  third  source  [of  light]  !s  physiological ;  fire-flies,  glow-worma, 
"  MwrfuwK,  dead  fish  (f)— the  eyo  of  a  cat"  (rol.  xiv,  p.  379). 

If  these  are  the  opinions  of  acknowledged  authorities  in  optics,  we 
ran  hardly  expect  the  ma^  of  even  ordinarily  intelligent  and  informed 
persons  to  have  more  eorrect  ones,  and  should  expect  thorough  cre- 
dence to  be  given  to  tbe  story  of  the  man  who  claimed  that  be  was 
able  in  recogn)74!  an  antngooist  who  stmck  bim  in  the  dark  by  means  of 
be  light  emitutd  from  his  own  eye  s«  tbe  result  of  the  blow. 


814 


TSS  POPULAR  SClSyCE  MOJfTITZr. 


Th«  (act  is,  ibere  Is  do  |>hospboreM'«noe  in  tliti  eye*  of  ftoims 
at  l«Mt,  no  tar  u  my  knowlodga  nxtunds,  none  has  be«ii  dvnonstnb 
and,  Uut  U  U  abaent  from  tbe  tyvt  of  tltu  oat,  Professor  Tait  can  di 
onstniU  couclasivcty  fur  himsoU,  by  uking  a  est,  be  it  ever  so  I 
(and  tlicw  I  bclitvu  an  anppoMd  to  have  tb«  laminoua  jmwi 
greatest  di^grvo),  into  a  corotilot«)y  daric  room  wliorc  there  can  i 
ny  of  vxlninL'uiM  light,  and  he  will  find  that  iht  cyctt  can  not ; 
enough  light  to  make  even  the  darkness  visible. 

I'bo  real  cause  of  the  lutninotuty  of  the  eyes  of  auimaU  in  iIm  i 
is  now  thoroughly  nndvrstood  by  physiological  opticjata  and  by  i 
practical  a<'uliKU,  and  di-)>endi<  upon  tbo  weU-d^monatratAd  lamj 
tbo  rofraciion  and  rt^flefliuu  uf  ligfau     For  a  clear  apprehension  of  1 
])benomeDoti,  boMever,  it  is  necessary  to  uuderatand  tbo  prc^MTtins  I 
the  eye  aa  an  optica)  ia&tmmeat. 

The  ofBc«  of  the  eye  as  an  optical  instrument,  pure  and  naiple,| 
to  bring  rays  of  light  to  a  foctis  on  tliv  tnotnbrane  at  the  back 
known  m  the  retina,  in  xiicli  a  manner  that  small  nnd  inverted  tn 
of  external  objects  shall  be  formed  there^  For  tbix  ptirpoae  there  it 
a  general  plan,  which  is  subject,  however,  to  moru  or  less 
in  different  animals.  'Vbe  basis  of  this  plan  is  the 
in  which  the  box  it  rcpreaented  by  the  hollow  glob«  or 
eye,  the  small  aperture  throogh  which  the  light  enter*,  by  tb 
and  llie  tens  by  which  tJio  inverted  and  reduced  images  of  i 
objeota  are  fonned,  by  tbe  rerracting  anrfaiNM  of  the  eye,  wl 
nsoally  two — ibti  ccmiea,  or  clear  part  of  the  front  of  tbe  eye,  and  ' 
crysUllino  lena. 

Now,  the  eye,  in  ita  capacity  of  optical  instrument.  Is  ol 
the  same  laws  as  any  otbcr  apparatoB  reflecting  and  rofractil 
Tt  may  astonish  some  to  be  told  that  thi^  eye  reflL-«i«  the  light 
into  it.     It  waa  for  a  long  time  b«licv<xl  that  all  light  thiit  «<nt4ir«)l| 
cy«  was  in  some  manner  consumed  there,  and  that  nonu  ever  foona 
way  ont  again.     It  was  eonsidered  one  of  the  functions  of  tha  i 
or  pigmcntrd  coat  of  the  cyo  to  absorb  such  light  as  was  not  i 
the  formation  of  tbo  image.    The  basis  of  this  opinion  was  tliat, 
ordinary  oircumatanct*.  no  matter  liow  bright  tho  light  may 
which  the  eye  im  looked  at,  tbe  pupil  always  appears  black.    Unti 
fn^-t  is  more  clearly  demonstraCi'd  now  than  that  the  eve  does 
back  a  large  part  of  the  li^ht  which  enters  it»  pnpil. 

One  of  tbo  fnndamonlal  principles  of  optics  is  what  Is  caltvd 
lav  of  conjugate  foci.    Tliis  is  readily  nndorstood  by  means  at 
accompanying  diagram  (Fig.  1).     If  the  object  Li  at  a,  the  lens  /l 
form  an  image  of  that  object  at  ft     The  law  of  conjugate  fo 
that  the  image  cjku  exchange  places  with   the  object  and  theofc 
with  the  image,  and  the  ramlt  be  «till  tbe  aarac.     That  is  to  sal 
the  object  were  plaeed  at  e,  its  image  would  be  formed  M  a 
expressing  it  in  another  way,  the  rays  of  light  follow  the  same  I 
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ketber  going  froiu  the  image  to  the  object  or  Trom  the  object  to  the 

Let  OS  DOW  apply  this  law  to  tbo  case  of  the  eye.     W(t  will  Kup;>oee 

eye  to  bi>  in  u  normal  optical  condtttoa  ;  that  \»,  that  th«  rvtina 

which  tho  image  is  forouxl  i«  to  bo  found  exactly  at  the  fooutt  of 


llie  lenses  by  wbicb  the  light  is  rcfrnducL  By  consulting  Pig,  %,  we 
can  follow  tbo  coureo  of  the  rays  of  light  in  both  directions.  Wo 
have  niys  going  from  a  in  tlut  flume  a  b,  whiob  uflnr  refraction  Ytj 
the  ktisoH  of  the  eye  arc  brought  to  a  focus  at  c,  and  form  the  lower 
end  of  the  inverted  image ;  whereas,  these  going  from  b  are  united 
Again  at  d.  Bat,  since  tho  bottom  of  the  eye  is  a  reflecting  surface, 
and  s«ndB  bock  a  part,  at  least,  of  tho  light  which  falls  on  it,  s«niv  of 
these  rays  pass  ont  again,  but,  in  accordance  with  the  law  of  conju- 
gate foci,  they  must  follow  tltc  some  Uncd  as  in  entering  ;  therefore^ 
'  the  rays  from  c  will  corae  back  to  a,  and  those  from  d  will  oome 


back  to  b.  If  wc  could  place  our  eye  at  a  ft,  then  u-<  Mnuli  i^tch 
Borae  of  these  rays,  and  the  bottom  of  the  eye  woald  appear  ilia- 
minated  just  as  any  other  surface  from  which  light  was  reflected. 
But  our  eye  and  tho  candle  can  not  occupy  the  eame  place  nt  the 
same  time,  and  if  w«  place  It  behind  the  candle,  the  flame  itself 
cuts  off  the  rays  of  light,  and  if  we  pla<-e  it  in  front,  our  head 
ohstmcts  the  passage  of  the  light  to  the  eye  to  be  obannred.  So, 
under  these  circumstances,  it  is  impossible  for  an  eye,  at  o,  for  in- 
Stanec^  to  gvt  any  of  the  light  that  is  oonatantly  coining  from  the  bot* 


The  fa«t  u,  tbv 

at  toMt,  ItotUUU: 

and,  thit  i'       ' 
otifftnio  I- 
(uiil  tbeMs  i  t- 
gruUtnt  th-j'- 
ray  of  osi  i 
cnongh  lii.' 

TllO  T-   . 
is  DOW  til' 

)inicti<?&}  ' 
till*  ntfra'  i 
ph«aoiiMiniiu,  I 
tlie  eye  u  ui  > 

TheoSlci> 
lo  bring  1  ' 
known  m-  i 
of  extnrna)  ol 
a  gonera)  |ilai' 
in  different  .u 
Ui  whirJi  I ' 
eye,  tlm  •  i 
and  till'  1 
objoct«  an-  ii' 
luually  twii — I  . 
crystalllni-  li-n. 

Now,  Tl. 
tb«  ammo  i 
It  may  n/<r 
Into  iL     1' 
ey»  wan  ii 
way  iiw 
or  pij:: 
llic  foriniiii'i 
ordinary  lii 
which  bti.'  I 
fact  ia  ninr> 
back  a  Inri-, 

One  oC   I . 

law  lif    <;()ti : 

aocompnn  t . 
form  an   irt. 
tbsl  ttie  t»: 
u-ithtlie  ill 
the  oI>ii"' 


Sbc.  if  we  wen  i 
of   the 
.  I'MBing  from  tba  1 
■itmxied.    Kov,tbcRl 
'•"ccp4,  and  it  i 
[/_     The 
r  iM  that  no 
yar   1851.  had  t&| 
>r  of  a  tirtag  eye. 

'    ''_'  in  it,  and,  plada 
!-■  M-  the  liijlit  from  ! 
.1   nf  apjicaring  bUckj 
lAuwiiJb-rod  colur.    Thin 
.'|MMB,  put  your  eye  in  iba  j 
:    nrtlevted   from  the  easi4 
va,  and  it  musl  comr 
.ind  tb«  faule  catcbos 
' .  and  chercf  oro  Me*  the  i 
la  at  ch*  principle  of 
nan  yon  have  your  ob 
'  a£  optical  appUaitc*  to 
'm  «ttgPBMiion  i>  deaigtwd  to  { 
■iHiatrrr-r,  by  th«  acUixi  of  i 
juante  appear  iUumt] 
lappuoition  of  phospb 


■■-^1,  the  ey€0  appoor  to  Hlune 

iiemxB,  bowi'ivcT  i<implc.     Ilia, 

.   iittnuiplv  of  illnmitiation  is  afpl 


..I.  tbi'  rt-tina,  whlcb  in  tbia  inoui 

-  '  l)o  membrane  on  which  the  i: 

tfa«  refracting  aurfacea  of  tb« 

nv  to  what  Ih  accepted  aa  ifai 

-  :>a  be  roadily  understood,  the 

>iiHi  tba  focoa  of  the  refracting 

r  too  short  for  its  focoK,  and 

.   luu  common.     When  an  cvc 

_  .uni  or  myopic  ;  when  too  Kbort,  it 

.aUuia  of  the  retina,  then,  must  ezm 
iw  raya  that  are  rvflvcted  from  U. 
.n'*  of  lonsca  wo  know  that,  when 

'<H-us  of  a  lena  pnM  tbroagb  ii 
Miv  come  from  a  point  within  tbo 
.iivmi  divergent ;  and  when  from 
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jie  foctu,  Uioy  ve  reiider«d  convergent,  or  brought  tow&rd  anoUier 
em. 

In  accordance  with  t]>e«e  laws,  tliervforu,  wo  must  oxpoct  tho  rays 
'  light  to  take  a  diScreut  course  in  coming  out  of  an  «ye  aooording  u 
is  near-  or  far-sijfhted.     The  coun^e  of  the  raji  oomiog  from  the 

iight«<l  or  hypermetropic  oyo  is  iihown  in  Fig.  8. 

If  tliu  rotiDA  lay  in  the  fociu  of  th«  refracting  surfaces  of  the  eye 
1 S,  then  the  light  from  the  iuvertvd  image  c  dof  the  Same  would 
KVCl  back,  in  the  same  direction  iu  which  it  came,  to  Ibe  flame  a  b 


itself.  If,  however,  it  meets  the  reflecting  surface  of  the  retina  tettAia 
the  focos  at  H,  tb<ii)  the  rays  from  the  confused  image  e  i  would  ooine 
out  in  a  divertfent  manner,  and  form  a  cone  of  light,  F  G,  like  that 
from  the  head-light  of  a  looomotivc. 

It  is  now  easy  to  ovr  th:it  if  au  obeerring  eye  is  placed  anywhcjre 
in  the  Ticinity  of  tho  ituurce  of  illumination,  as  at  o,  it  will  take  in  some 
of  tbo  rays  coming  from  s  ■:,  and  see  it  illominated.  There  are  very 
few  human  eyes  so  accurately  udju«t«d  as  to  their  focaa  that  all  the 

f*~TS  come  back  to  the  source  of  light ;  some  uf  tliem  are  scattered, 
1  by  a  very  nimplu  anai^ement  it  is  possible  to  catch  them  in  rtufli- 
nt  number  to  show  the  bottom  of  the  eye  illuminated. 
Place  a  child  (because  the  pupils  of  children  am  large),  and  by  pref- 
'  ereoce  a  blonde,  at  a  di«ttiniT  of  ten  or  fifteen  feet  from  a  lamp  which 
is  the  only  tounio  of  tight  iu  a  room,  and  oauMt  it  to  look  at  HOino  ob* 
ject  in  the  direction  of  the  lamp,  taming  the  eye  you  wish  to  look  at 
sliglitly  inward  toward  the  nose.  Now,  put  your  own  eye  close  behind 
the  lamp-flame,  with  a  card  between  it  and  the  flame.  If  you  will  then 
look  clowi  by  the  edge  of  the  flame  covered  by  the  card  into  the  cyo 
of  llie  child,  you  will  itee,  iutttoad  of  a  perfectly  black  pupil,  a  rcddinh- 
yellow  circle.  If  the  eye  happens  to  be  bypermetropie,  you  will  be 
able  Xo  see  the  red  reSex  when  your  own  eye  is  at  some  distance  to 
le  of  the  flame. 

TOI.  »HT.— BS 
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Tliii  i>  tbe  true  explufttioo  of  tlui  lominoua  sppcaruice  of 
of  wme  uumaU  wbeo  (A«y  arc  Id  comiMmttive  obwuritT',  It  u 
the  light  rjfCacMi?  (rora  tlie  bottom  of  tbeir  ejM,  vhiob  i*  gvaec 
ft  reddish  Ungo  on  ftccount  of  th«  red  blood  in  tlie  vaacolar  Ij 
th«  oboToid  ^k  of  tbfi  ifmitnnspareDt  rvtina,  and  not  tiglit 
g«Dent«d  then]  at  all,  Tkia  roftovtion  is  most  Apparent  when  t 
nal  ia  in  obscurity,  but  tli«  observer  most  b«  in  tho  light,  and 
what  io  the  rdatlro  ponition  imlioatei]  in  the  above-described' 
n»oot — that  is,  the  eye  of  the  observer  miut  be  on  the  same  lin 
the  light  and  tbe  observed  eye.  Tbe  eyee  of  nearly  all  ani 
hypermetropic,  most  of  lh«ni  voty  highly  so,  so  that  they  send  a 
rays  of  light  wbiob  have  entered  tbem  io  a  wry  diverging  mau 

The  cirouraiitanMs  under  which  tlw  phonomoDA  of  lumiaod 
osually  seen  are,  it  will  be  noted,  those  most  favorable  for  the  i 
of  the  experiment.    The  animal  is  always  in  an  obsonre  comer, 
n  table  or  chair,  as  in  the  case  of  the  cat,  while  the  de«r  is  id  ibe  oi 
darhness  of  the  night.     It  is  wcdl  knonii  tliat  the  pupils  dilate 
in  the  dark,  and  tlioy  oft<-n  attain  an  immense  size  in  iho  cjm  of 
animals  willi  noctunml  habits,  and  the  sieo  of  tbe  cone  of  light  \i 
eraed  by  tht-  tuzc  of  tbe  papil,  since  ita  circumferential  bovni 
formed  by  it. 

In  making  some  experiments  on  dogs  and  cats,  for  the  p' 
determining  the  sine  of  this  cone  of  light,  1  found  that  it  had 
about  twice  the  diameter  it  ehonM  linrr  thi-oretically,  from  the  inS 
of  hypermetropla  preflent,  as  dctonniiicd  by  nienns  of  the  fx^ 
soopo.    This  I  can  aocount  for  only  by  the  great  dispenioo  of 
at  the  periphery  of  the  lens  and  cornea,  rendered  {mwiibltt  by 
menao  dilatation  of  the  pnpil  ;  and  this  I  think,  too,  is  the 
the  pbcooraenoa  is  not  more  frequently  observed  iit  tbe  higher 
affected  with  hypermetropia.    The  pupil  in  man  never  attains 
under  tbe  same  cironmsUncea,  as  that  of  the  cat,  for  example 
moreover,  it  is  most  likely  thai  the  surfaces  of  tbe  enmea  and 
more  regular  in  their  run-f,  even  at  their  more  periplii-ral 
ooiise<]nently  disperse  the  light  in  a  very  much  less  degree. 


\ 


PREHTSTORIC  ART  IN  AMERICA. 

Bi  m  UAioni  ns  KADAll.I.AC 

THE  world  of  science  was  aMoniahed  a  quarter  of  a 
by  tbe  diacovery  made  in  tbe  caves  of  V£xire,  PratiOf^  o( 
of  ait  ezecatcd  by  tlic  prehistoric  troglodytes.     Th«  si 
■iated  of  representations  of  mammaU,  birds,  fialie^,  and  of 
Mlf,  Hulpturod  in  relief  or  engraved  upon  elephaaia' 
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Veth,  th«  ihoutdcr-blade  of  »  reindeer,  Uie  long  bones  of  de«r,  or  on 
stones  or  beach-jwbbles,  sad  included  tho  huge  G»vc-bcair,  Uio  nuun- 
inolb  with  its  huav^  mano  and  uptunit'd  luska,  the  seal,  Ike  crooo* 
dile,  and  the  horse.  These  drawing,  the  first  efforts  of  man,  are 
omde  in  shape,  but  saggestive  of  vital  acUon.  One  of  the  stag-horns, 
engraved  with  representations  of  rcindoor  and  fishes,  is  a  almost  a  mas- 
terpiece, llie  dc«r  arc  following  one  another,  and  one  of  thorn  baa 
turned  to  look  back,  doubtless  so  as  to  see  her  fawn  ;  llie  heads  are  all 
drawn  in  profile  and  witbont  foreshortening,  as  in  the  Egyptian  punt- 
ing! and  scnlptures ;  sometimes  tbe  line*  are  light,  at  otber  times  they 
am  ent  deeply  to  bring  out  certain  parts.  By  a  curious  caprice  the 
artLtt,  after  having  c4>iiiplet«d  bis  first  design,  has  put  fislic*  id  all  the 
vacant  spacn,  and  they  too  are  wonderfully  truthfuL  M.  llasaenat 
has  discovered,  at  Laugerie  Basso,  a  piece  of  reiudecr-bom  about  ten 
inches  long,  on  which  was  plainly  engrared  an  aurochs  running  from 
•  youn^  man  who  is  about  to  shoot  an  arrow  at  it.  The  animal  hsa 
its  bead  dowu  with  its  horns  in  a  position  of  menace,  expanded  uoa- 
trila,  and  tail  nuscd  and  onrved,  all  being  signs  of  terror  and  irrita- 
tion. The  man  is  naked  and  has  a  round  bead,  with  coame  bair,  vhicb 
is  broD^ht  up  over  the  top  of  his  bead,  and  an  obvious  bi-ard  on  (be 
cbiji.  llts  whole  physiognomy  expresses  joyoosness  and  the  excit«> 
nivot  of  the  chase.  The  women  have  flat  breasts  and  prominent  bipe. 
One  of  them,  very  hairy,  is  drawn  between  the  legs  of  a  deer,  and 
weATS  a  collar  around  her  neck.  ITnfortunately,  her  head  is  wanting. 
A  considerable  immber  of  engraved  stones  and  bones  have  beon 
brought  to  light  in  the  excavations  of  the  cave  of  Thayngcn,  Switur- 
land.  Among  them  is  a  reindeer,  standing  with  its  bead  inclined 
toward  the  ground,  and  dniwn  witli  a  precision  showing  a  really  re- 
tnarkable  acquaintance  with  the  form  of  the  animaL  The  artist  had 
Kttaiued  such  perfection  that  observers  were  at  firvt  tempted  to  uk  if 
they  had  not  been  invited  to  look  at  one  of  the  archwologioal  frauds 
th»t  have  unhappily  become  so  common.  But  the  excavations  had 
been  watched  with  unremitliug  care  ;  the  witnesses  of  the  discovery 
irere  honorable  men  of  ecionoe  ;  the  calcareous  deposit  of  more  than 
a  yard  thick  had  been  taken  ap  under  their  eyes  ;  there  were  found 
to  the  cave  reproductions  of  animals  which  had  disappeared  centuries 
ago — the  musk-ox,  for  instance  ;  nod  the  engraving  was  so  faithful 
that  it  could  have  been  made  only  from  nature.  It  was  necessary, 
then,  to  surrender  to  the  evidence.  Away  back  in  the  quaternary  agee, 
in  the  midst  of  the  hardest  conditions  of  life,  of  the  straggle  for 
existence,  and  of  incessant  conflicts  against  the  great  paehydonns,  the 
bears,  and  the  feline  animals  that  swarmed  around  him,  man  already 
bad  the  feeling  or  tbc  instinct  of  art.  Tie  tried  to  draw  the  likenesses 
of  the  animab  be  taw  and  of  the  trees  that  shaded  the  cave  he  lived 
in  ;  and  the  productions  of  his  indnsiry,  found  again  after  no  many 
^ffes,  arc  all  the  more  interesting  from  the  fact  that  tbe  cxtcmporiz- 
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iag  wtut  fasd,  to  Msist  bira  in  hu  work,  only  tomo  «rMcb«d 
roBgUy-aharpened  bonea.  The  inciuiry  whether  these  diaoovtr 
Lb  the  WMt  of  Europe  are  rerified  in  other  countries,  and  whet 
art-t«eUng  was  innate  in  man  and  has  characterized  Lim  alwaj 
gtery where,  b  oiw  of  much  intomt.  The  cicavaiiooa  in 
Africa  are  still  too  f«v,  and  the  diacovetieii  that  haro  boon  : 
aro  of  too  little  importaace,  to  warrant  the  drmwin^  of 
■toiu  respecting  tboM  qnattars.  We  must,  then,  turn  to 
where  eminent  arcbBologiala  and  enthusiastic  collectors  hare  i 
Btodied  all  tliat  rclat4M  to  the  put  of  the  haman  race.  ^Vitb 
of  their  pahlicaiiona  and  tho  pbotograplu  they  liave  dlstribat 
rare  liberality,  we  are  able  to  follow  the  ancient  popalationa 
nugratioiw  from  the  shores  of  the  Atla&tio  and  the  Pacific,  to 
tbeir  h«biu  and  their  progren,  and  to  ahov  that  among  them ; 
waa  bom  at  a  very  early  epoch,  and  that  it  f^rew  np  with  the  gene 
It  has  now  been  aaoertatned  that  miin  lived  in  Anuxioa  dt 
qoatemaiy  agca,  eontemporaneoualy  with  the  maatodooe  and  theh 
edentates  and  pacbydenns,  which  had  no  other  resemblaocee  wit 
mammals  of  the  Kaatem  continentA  riian  thoce  of  size.  Like  tbelj 
temporaries  in  Europe,  the  primitive  Americans  wandered  in  tli 
tary  wildemesa,  and  dispat«d  with  animalx  for  the  prey  on  n'hkb  i 
fed  and  the  caves  that  abeltered  ihcm,  having  for  wenponit  of 
and  defense  only  the  flinu  that  lay  at  tbeir  feeL  Tbeir  barb 
pean  to  Iisto  been  lower  than  that  of  the  troglodytes  of 
to  hare  been  deetitate  of  all  artistic  feeling  and  taste  for 
Agoa  passed,  the  duration  of  which  we  can  not  compute  ;  the  vA 
nary  animals  disappearod,  and  man  became  sedentary  ;  and  he  I 
as  erideaoas  of  his  long'  abode  In  the  same  place  the  heaps  of 
exetDplificd  in  iho  Mbcll-moundii  and  Vilcben-middena  of  the  Ati 
coast,  the  Gulf  of  itcsico,  the  banks  of  tho  Hisaisuppt  and  the . 
■on,  the  Pacific  coast,  and  Tlem  del  Faego.  Excavations 
several  points  have  brought  out  hatchets,  knives,  harpoons,  and  ' 
of  every  shape,  of  stone, bone,  and  bom,  all  bcsuing  witness  toah) 
ward  social  oondition,  fragments  of  earbonizod  woo<l,  boo^^H 
nals,  and  fish-bones,  all  having  evidently  been  acoumnlateoV^ 
who  knew  nothiof;  of  afpriculture  and  lived  by  hunting  and  fiAl 
OofOrionally  a  few  shards  of  pottery  have  been  found  among  tlu 
Babw,  miulc  of  clay  mixed  with  |>onnded  shells,  fashioned . 
and  dried  in  the  sun.  Sometimes  plaited  vines  or 
beso  impressed  on  tho  woi  |WTts,  or  lines  have  been 

TMMI  with  the  point  of  a  fthoU  or  a  flint.     Tlioso  are  the        

onanentatioD,  and  are  singularly  like  those  of  the  moat  ancid 
lertss  of  Europe     Omamunts  designed  for  tiio  deooralion  of 
son  are  more  rare  than  the  potteries.     We  can  only  ate  a  few! 
or  eats'  teeth  and  shells  bored  for  tho  purpose  of  being  hung  froB 
noek,  «K0^  in  the  acmbaqtua  or  kttehen-middona  of  Brazil, 
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ligurMi  of  6sb«fl  and  idola  in  gold  and  silver  have  been  foond  in 
Tcry  Micient  deposits  of  ^ano. 

^  We  can  form  only  thv.  moot  imperfccl  e«Uni«tc»  of  th«  datot 
W  these  remains.  Geological  cridiincea  ^ve  no  definite  dew.  The 
grovth  of  tT«o»  0T6r  the  kitoben-middeiia  taxj  fix  dfttCB  preriooa  10 
vhtcl)  tbe^  certainly  existed,  bat  when  we  hare  admitted  the  fire  or 
^x  oenturi«s  it  took  the  trees  from  the  timo  the  wind  wafted  the  seed 
to  the  spot,  how  are  wo  to  compute  the  number  of  generations  of 
plants  tltat  were  required  to  furnish  the  soil  on  which  thvj-  could  grow  ? 
Ons  point  only  is  aaoertuned,  and  that  is  that  no  bontw  of  quateniary 
ftnimals  have  been  met  under  the  icitch  en -middens,  and,  with  the  ex- 
ception of  the  figures  we  have  mentioned,  no  metallic  objects.  I'he 
remains  must,  then,  have  been  accumulated  between  the  period  of  the 
disappearance  of  the  larger  animals  and  the  time  when  the  metals 
came  into  habitual  ui<io.  Must  we  siky,  then,  that  during  that  long  •<>• 
riea  of  ftgt«  no  artitttin  tendency  revealed  itself  in  man  ?  Yes,  if  we 
judge  by  the  individual  objects  that  have  been  collected  ;  no,  if  we 
ailribute  to  that  epoch  the  pictographs,  or  the  figures,  scenes,  hiero- 
glyphics, or  rebuses,  tut  we  might  <;aI1  them,  which  are  painted,  en- 
graved, and  sculptured  on  the  cHffit,  the  sidon  of  cavea,  tJw  bowlderH, 
and  errstic  rocka,  or  wherever  a  vacant  apace  may  bare  been  offered 
to  the  artist.  Men  have  at  all  times  with  a  childish  vanity  endeavored 
to  delineate  their  migrations,  their  contests,  their  hnnts,  and  their  vio- 
torie*.  Kgypt  ha*  transmitted  its  ancient  history  to  us  on  granite  ; 
the  rocks  of  Scandinavia  still  wear  the  ItkenesM  of  the  Vikings'  rce- 
mIs  ;  and  those  around  the  lac  de«  MervelUee,  near  Nice,  bear  piotnrM 
of  men  extremely  primitive  in  design  \  curious  engravings  have  been 
■otic«d  in  Algeria  ;  the  Bushmen,  who  are  among  the  mo«it  degraded 
populations  of  the  glohr,  have  i)r«wn  00  atone,  with  wonderful  fidelity, 
ibflir  bunting  scenes  and  their  loves  ;  and  the  rock-paintings  of  New 
Zealand,  the  work  also  of  a  barbarous  race,  but  evidently  superior  in 
execution  to  the  scratchcii  of  the  Bushmen,  have  been  described  before 
the  London  Society  of  Anthropology.  These  tire  isolated  farts,  though 
euriout  onea  ;  bat  in  the  two  Americas  the  number  of  pict<^;rapha  and 
tbe  extent  of  snrfaoe  they  cover  give  them  an  exceptional  importance, 
'^le  desire,  not  only  to  reproduce  striking  events,  but  also  to  give  pre- 
cision to  their  sense  by  conventional  signs,  by  graphic  strokes,  or  by 
hioroglypbtcs  or  phonetic  or  symbolical  chanicters,  is  one  of  tlta  movt 
i«markablo  traits  uf  the  different  races  that  have  succeeded  e»eb  othor 
on  the  new  continent.  Although  the  initial  date  of  these  engravings 
is  nnknown,  we  c&n  nevertheless  affirm  that  they  coniinned  to  b«  exo- 
cotad  Ihrongh  many  ages,  and  that  while  the  most  ancJent  ones  ascend 
to  remote  epochs,  in  aome  instances  these  historic  drawinjiv  only  a  lit- 
tle while  preceded  the  arrival  of  the  Europeans.  Pictogtaplva  an 
especially  abun<l.int  in  the  regions  that  formerly  constituted  Spanish 
aorica  :  in  Nic4u-agua,  near  the  extinct  volcano  of  Masaya ;  in  the 
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United  S(at«A  of  Colomhis,  on  thv  btuilcB  of  tbe  Orinoeo  ;  uid  l 
cuell^  wbrrc  in  conBeqacom  of  lh«ir  antiquated  condition 
notm  <vM«  to  be  diningutsbiible.    The  rock*  of  Hoadnru  am 
with  febirply-cvt  dnigiia  ;  tbo  eonquUtadort*,  in  1-%30,  ranurited  A 
)ur  works  in  tb«  latbrnns  of  Oarien  ;  and  in  tbe  State  of  Ptn; 
tJre  cliffa  were  chained  witb.hicToglypbios  that  migbt  afford 
for  very  ioterestinf;  sladica.     In  tho  Sicm  Kcvada,  between  ( 
bn%  Nerada,  and  R«nto«,  Califomiit,  ar«  boat*  of  figurm  of  r 
knimals  and  nnintcrpretablo  sigiiH.    Aboat  tircntjr  milc«  loatli 
ton,  th«  ro«d  follova  a  narroir  defile,  bounded  oa  botb  aidea  hj 
p<*ri>cndicular  roeka^  and  theae  are  covered  vith  figurea  in 
which  no  cIpw  eziata  aa  to  tba  paopla  tbat  dongned  them. 

Pictograpba  are  little  Icm  numcroiu  in  Arizona,  Xcw  IUexi« 
Colorado — in  part*  of  the  oountr;  which,  thoiigli  dot  d««olat(t 
fonorrty  inhabited  by  a  considerable  popalation.  Tbe  ^acior-pc 
bowlders  of  tbe  Talley  of  the  Gits  Rirer  have  figurcH  that 
oompared  with  those  of  Thuringia.  On  the  banks  of  tbe  Haas 
lfa«  8an  Jnan,  and  in  tbo  deep  eaiJon*  atretcfaing  np  toward  Ilia 
the  figures  are  viaibte  at  dizxy  heigbta,  aotno  deeply  enf^ved, 
drawn  in  red  or  white.  Among  them  is  a  proceiuiidn  of  men,  aj 
and  binls  with  long  necks  and  lego,  all  going  in  tbe  same 
Two  of  the  men  are  standing  on  a  sledge  drawn  by  a  deer, 

direct  tbe  march  of  tbe  droTo.  Tlie  artist  evidently  In 
fpreacnt  s  mi^rration  of  liis  tribe,  In  another  pictograph  oi 
of  the  San  Juan,  among  figiireit  of  strange  forma  and  of 
eorrect  but  fnll  of  movetneBl  and  life,  may  be  recognised  a  nm 
flint  hatchets,  exactly  Himilar  in  pattern  to  the  symbolical  ht< 
Ibnt  are  cnt  on  the  tuegaliths  of  Brittany.  At  another  s[hM.  a  c\<l 
covered,  for  a  space  of  more  than  sixty  square  feet,  with  fi| 
men,  deer,  and  tiEards  ;  and  M.  Bandolier  baa  seen,  near  the 
Peeoa,  pictograpbs,  the  high  antiquity  of  which  is  attested  by 
gree  of  effaceraenl  thoy  hnvc  undergone.  Tliey  represent  the 
of  men  or  chililn'n,  a  huninn  figure,  and  a  tolerably  regular  circ^ 
tbe  banks  of  the  Puercjo  and  the  ZuEi,  two  of  tbe  affluents  of 
redo  Chtqnito,  dcwgns  have  been  remarked  having  the 
of  hicroKlyphies,  bnt  their  signiGcanco  is  unknown,  and  we 
even  affirm  that  they  had  any.  Tbe  otiflii  near  Salt  Lake  in 
are  adorned  with  aculptun*,  among  which  are  human  figures  (tf 
natural  site,  cut  in  a  hud  rock  more  than  thirty  feet  above  the  ga| 
All  together  abow  an  amount  of  labor  of  whieh  the  Indians  art" 
pable,  and  a  sum  of  difficulties  which  they  could  not  hare  ovcteai 
and  the  height  at  which  K>me  of  the  sculptorea  appear  allowi  ihB 
position  that  some  geological  phenomenon,  perhaps  a  depremi 
the  lake,  may  hare  oceurred  nince  tbey  were  exeontnl.  Many  dl 
inga  on  atom  have  alM>  been  observed  in  the  eaatern  parts 
Ciiiled  States. 
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potat  <BiJT  a  ^■KBBBaA.  xui  las  x  ^as  lu  msis  if 

'mm  nc  oai.  i^i*  aaai  ■iiiiiiiiiri  nF  j^CMiut  i^  Maui  if  an 
■tamw  ff  iStt  ^Ei^v  ^**™'— '»  ^uc  3tf  ^BK  9ntigm  -T*fc  wois 

e  br  tfce  ii>e*6ABL  lo^eia  aoc  isv«  &e^  coilaenj :  m.  f  wf 
Mte  lo  IXK  CBOoi.  •»  SKSi^MmL  -ir  -su  ivKw  KcmeL  ^iv^ 
n(%  «r  rtawM.  »  -»*  mess  '92  t^aoi.  vnea  x<  pomoM.  <k~ 

CR«K  neaa.  «r  wimwc  »  ts^be  sac*  axr  isi«  ma  ^^l^^i.  i 

e  siHO.  Xts  lan  k  lil  :im^  vm  »  <*"-frf»  wtffr  <iii&(kviiem 
fiaau  ■MK'  ""tr'»'"'iw  "I&^f  satiBa^  ^at  ^■"■^  sni  saaor  ^nr^ 
L  Ec?ia  ^M  TrMiMKaJ  xi  ■—  "— ■  &jkj»  i»  :k -n  cnaoM  ; 
n^  of  'i  ■!  Tim  ■ "  i  ieoI  aiM.  ^u  Tiihhm  «f  :&»  TKmcF'  m*- 
sad  ikK  v^ni  'ae  lar  4»  ITi  i   Jtii   avK'  ^x«^  9«ar  7a.-racw  p: 

ca  cxtnnciy  |rb£^i%  bb  Jesn :  gajjina  ^nc^x^^ss*  3:titf  Mtn  < .    |'j| 

ed  IB  Airai* :  ae  Binnmai.  voa  s*  ^bukt  ^&>s  sum*  lec^uoi 

baatix^  Mean  aoil  aer  Ttywtm  :  sui  me  rccc-naca^  x  S<v 
Bid,  the  rafc  imr,  'A  ft  aoHMroai  raec  ban  fvii&ndj  snioSn-  3t 
itiaa  u>  tW  saaseaei  ^  ae  BoAsi^  karv  s«^  tbM.-nMii  Stf  Jf? 
>OBdoa  SodetT  of  AaSBneKioer.  11i«k  xn  s:ia3eii  ^unK.  iSkiii^ 
ai  OHM  ;  bat  n  tac  vw^  .Aasus  ike  Kxnbcr  -r-f  woKTsa^  *»£ 
xt^  of  larfaea  ta«v  enw  ^rrt  tae«  n  cszevckva^  Janwt^aK*. 
denre,  bm  «■!▼  to  R^rviatt  Kr£kiE.2  evTEa.  wn  sJw  w  ;^iv  vk-  :  . 

1  to  their  «aae  br  enareanotul  K^na.  br  ccM&Jc  se-.~ff&  «r  W 
^TpUa  or  pfconetie  or  iTKboaeai  eban^os.  »  «m  rf  A»  «■««  ;,■.  ( 

rkiUe  tniiB  4<  ^« 'iiSsat  rw»  ifcfli  btre  fwno&K  «*^ 'C^^  ^ .  . 

le  aew- 1  laiiiiaf      Abboaob  tae  i&hci^  -!■£«  of  tsesr 
iksowB,  Te  caa  anatkfaH  aCm  tbat  tbcT  coKsaw^  w  b« 
i  thro^^  ■■■■T  ■(?••.  ■■*  tba»  «bil«  tbe  »om  aadcas  «mk  a«w»i  ij*  ^ 

note  cpodH,  ia  «■*  iMUaca  tbese  hifunc  disviap  «^  a  Se- 
ibBe  preceded  the  MiinI  of  the  Eiuu|wjat. 
EHOr  afc^dn*  ia  tW  rc^iow  that  f omolT 
riea :  ia  Xicaiagaa,  acar  the  exnnct  Tvfaaao  (^  -^^mxm  , 
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eo*T*c  MitliDO  deeign  {ni!!catcd  Eho  part  to  be  nmanA.  TWI 
■waa  executed  eilher  by  sawing  partly  tlmmgh  tbp  rfvof  ni  * 
In-eakioi;  off  the  fragment,  or  by  pei<kicg  it  awnj  wrlfc  i 
Lastly,  the  etirface  of  the  pUnea  was  rubbed  wiiii  Ibl  5UMI «( 
en  to  rcrouve  tb«  traooi  of  tb«  chippin;^    Other  ptoowcf  d»i| 
to  hare  bren  omployvd.    Tlic  iirtUt  drew  his  6gare  ja  < 
and  covered  witli  aitfae«  lb«  liuM  \i<-  dcnirrd  to  bring  oui  b  rM^I 
whole  snrfaoG  waa  then  heated  will)  firu;  tb«  paiWwbiAi 
jocted  to  the  direct  action  of  tbc  fiamcR  were  decompw^Mll 
bollow  plaoee,  while  tboee  that  were  proleMod  by  tboMheii 
fajMwt.* 

For  finiching  bts  work,  the  sctilptor  bad  notbiBg  betUf  tell 
point  or  a  copper  ehiMl,t  tfao  only  tools  in  nae,  for  iron  1 
Ufi  yna  obliged,  in  ordgr  to  i-xeonte  thow  oolooaal  flgiireii 
reliefs  which  now  make  such  nn  iniprT«£sioD  of  astoaiih 
to  cut  with  those  imperfect  tool*  in  avEirylurd  rock  toiJ 
tlin<«  or  four  centimelres.    The  fart  of  the  porf nrauBtt  <i  1 1 
nich  length  is  3  cenain  indication  of  iko  Infancy  of  tin  1 
whicb  it  WW  d<Hu<,  where  man  bad  not  yet  leanwd  to  sfpM'i] 
vaJnn  of  time. 

The  rogion  of   tbo  piedrtu  pintados  (painted  staBH)iil 
Auerica  extends  from  Guiana  to  Patagonia.    Tbcy  M«f«ii«J 
wilds  of  Bnuil  and  I.a  Plata  as  well  as  in  tlio  nion-  drifixd'^ 
of  Pcra  and  Chili,  and  tbcy  betray  every  wb«ro  a  r«niarfcdl*i 
In  iho  Eolitndes  of  Parfi  and  Piaaby,  Brazil,  are  DumenMi^ 
»etdpturc«,  executed    by  unknown  peoples  ;    they  reprwot  I 
birds,  and  men,  in  various  nttitndct.     Somi;  of  the  m«n  bkI 
others  wear  crowns  of  feathers  ;  and  the  picture  is  finubtd  »i 
arabcs(|nea  and  scrolls.     At  la  8ie.rra  da  On^a  rtc  dravit^*] 
ochre,  isolated  and  in  groupa,  without  apparent  ordw,  and  lb! 
the  province  of  Ceai&  and  tJiose  of  Tojnco  are  coreired  wkkt 
not  unlike  those  on  the  rocks  of  Scandmavta.     UnmboMi 
intaglios  on  the  right  bank  of  tlio  Ortn««!0,  repreeontiag 
iDOOB,  pumas,  crocodiles,  and  scrprntA,  ill-fonned  figom  1 
frmiucnllyby  a  vimplc  outline  and  deelartng  little  advanc 
Keverlbelcoa,  since  Uiuy  an;  cut  in  the  hardest  kind  of 

*  Hr  Wittier  «>  tbe  mUtm  MMvatlnE  ta  Iritgattwi  «ansl  la  Qm  < 
cow  de  SvKkl,  tbtmi^  >  rede  vhtdi  nood  in  th*  aaj.    The  workowii  ]ilU  1 
tlw  lUw  ef  tbe  edgM  «f  the  canal,  oortrwt  Ihcm  with  dtied  tnanur*  nad  1 
(iglit  daja  Ihey  wtcc«ded  In  tonnlai;  bj  Ibii  prooeia  •  cbannBt  Uir 
containing  a  vein  «l  baaall  I'SO  mnlra  mUr,  0-8O  metre  de«Ti,  sad  S-SO  1 

t  Tbtrc  ha*  bor*  fcnud  twar  Qalw  b  chWl  that  *u  a«4  In  vrorkli^  t 
at  tnctrjle  CBplcned  (n  paoteg  tb*  roadi  of  tli«  Inm'  nnptra.    Il 
Tin  swtaee  na  mm.  t\»  rdge  n*  olekcd,  a»d  Iha  bwul  a)>|<o«rMl  to 
BMitd  vpon,  all  Inilksliaf  that  it  liad  been  uib]»ded  to  lone  nao.    Aa  1 
of  it  l>;  K.  Danonrptv  aiBKtT.Cn  paiu  of  tiopp",  ■  lUtk  nnoro  than  j 
and  tligbl  tnra*  of  trvti,  iMd.  and  titrat. 
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II>I«  Xa  altribnt«  thcra  to  tlie  barbaroas  tribes  tbst  inbabitcd  the 

V  at  iho  time  uf  Ihv  uriral  of  th«  Europeans.    These  tribes  irere 

ij>able  of  (Mcouting  works  of  tbis  kiod,  and  even  of  comprehending 

'  art,  howttviT  crude  it  may  appcu-  to  us.     Wbo,  then,  irora  the 

•pies  to  wliom  we  can  attribute  th«  paint«d  HtooM?    \Vbat  ms 

*^  origin  ?    Tbe  illnstrioas  Gunoan  trareler  t«Us  cu  nothing  Utat  can 

ikb  our  ignorance  on  this  point. 
There  are  mentioned  aa  among  the  works  in  the  country  of  the 
in  tbe  United  Sutes  of  Colombia,  11  stono  probably  designed 
riticinl  parpoaes,  and  saKtuinud  by  ciu-yatido*,  %  Jsgoar  sculp* 
it  the  entrance  to  a  cave  nciir  Nt-ybo,  and  gigantio  llauioa.  In 
d  of  the  allied  tribe  of  the  Muisoao,  the  granitio  and  syenitio 
are  adorned  with  coIosmO  figares  of  crocodiles  and  tigers,  guard- 
tss  doubtless  of  the  images  of  the  sun  and  moon,  the  sapreme  gods 
the  South  American  natives.  All  of  tbeee  figorcs  arc  coarsely  exe- 
od,  and  betray,  like  the  North  Americao  figom,  an  exlrcmo  ab- 
ice  of  taste  and  an  absolute  inability  to  reproduce  objects  futhfully. 
Abundant  examples  occur  on  the  Pacilio  coast  of  an  art  which 
'e  can  bci>t  compare  with  tliAt  of  Guatemala.  A  gnnitn  block  near 
ija,  known  as  the  Picdra  de  Leon,  is  ooTered  with  sculptures 
all  are  agreed  are  rery  ancient,  llie  most  important  group 
Wpreaeuta  a  face-to-face  struggle  of  a  man  and  a  puma.  The  figures 
ituggeet  movement,  and  the  man  and  the  animal  appear  to  be  really 
ggling.  Near  the  little  city  of  Nepcn  may  be  xccn  a  colossal  aer- 
ent ;  a  ithort  diiitance  from  Areqnijia,  trees  and  Mowers  ;  farther  on, 
liiHoiui  with  boivd  nooes  are  wearing  movable  rings  cut  in  the  samo 
Kloiie.  At  the  Pintados  do  las  ItajaK,  geometrical  figures,  circles,  and 
rectangles,  the  meaning  of  which  can  not  be  defined,  take  the  place 
of  figures  from  life.  In  the  province  of  Tarapac^  considerable  sur- 
faces are  <!Overed  with  fi;i;iir<»i  of  men  and  animals  mostly  fairly  good 
iipeoimena  of  work,  and  with  a  kind  of  dtaraetors  airangod  vortically. 
The  lines  are  from  twelve  to  eighteen  feet  long,  and  each  character 
is  quite  deeply  engraved  This  ia  not  an  isolated  inittanoo.  Inscrip- 
iona  very  much  worn  have  been  found  near  Huara,  and  between 
endoxa  and  la  Puuta,  Cliili,  is  a  large  pillar  on  which  letters  have 
lieen  imagined  analogous  in  some  respects  with  the  Chincee  alphabet. 
llieae  evidencM  are  very  vague,  and,  however  well  disposed  to  dis- 
cover in  tbem  tlie  begioningfl  of  graphic  art,  we  can  not  as  yet  found 
90  important  a  conclusion  npoD  them. 

The  nae  of  colors  was  certainly  known  to  the  Americana  from  the 
most  remote  antiquity.  Tbe  oehros,  soot-black,  and  lime  donbtleea 
famished  them  their  first  coloring  olenieDts,  and  there  was  nothing  in 
the  idea  of  n»ing  ihew  pigments  above  the  most  primitive  conceptions. 
'Experiment  imluned  a  rapid  progress,  and  men  learned  to  extract 
veReUble  oolom  from  leaves,  fruits,  root^  stems,  and  seeds.  A  eolor- 
ing-matter  was  also  borrowed,  like  tbe  Tyrian  purple^  from  aoa-mol* 
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I  ti»  hifltory  of  the  comitrj-,  it. 

ogim  of  lu  kiagt  and  nohlai,  the  n>lls 

thB  caleniiar,  religiooa  fwUir.la,  md  tJ 

complete  ntmnarj,  m  f»o^  of  dl  that 

«rflif«  of  Uw  people.    TVy  wiTTB  ]«iD. 

cloth,  OB  pnpand  tkiaa,  or  on  a  gtrang 

Jhe  fiben  of  tho  agave    At  Umoe  tho 

Ufo;   at  oUwr  tima  he  kcoixIb  fi 

•ymbolical,  or  pboneUc  chwactora,  c« 

handiHl  down  for  gencrationB,  and  on  v.i 

Another  aeriwof  pictures  iUiutrMea  th 

their  food  and  pnniahnicntfi.     Tbo  fatlicr 

^8.  to  fteer  h  caooe,  or  to  roaaxg*  the 

ujrtnii'iji  lipr  daughter  in  domestio 

p«xa  tofttOat,  and  wesrec  clolbs.     <ii^^ 

outliMB  and  briffhi  ooloro  which  the  JS 

thiag.    E»idi-nfly  wo  most  not  ask  them 

patntiDg.     Their  oomplet©  ignorance  of  | 

penpective  demonstraica  that  thoir  art  w, 

Iheir  own  gcnias,  or  of  the  instinct  of  tin 

not  been  Bobject  to  any  foreign  influence.— 

SeitHc»  JfontAiy/r^m  the  Jievue  dts  Deux 
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ic«  meriU^  snd  bave  l>e«ti  overlooked  sitofretber  b^  some  geolog- 
writ«n^  whose  ob«emtions  might  be  expected  to  oover  ^eir 
Bid.  Let  as  take  a  look  at  this  region  and  examine  briefly  some  of 
marks  in  which  Xnturc  has  written  itii  history.  Wo  find  it  in 
main  a  xandy  pbun,  wooded  with  while-oak,  b«ecli,  niapl«,  bom- 
nnd  I'ine,  varying  in  the  proportion  which  tbi>y  bc«r  to  one 
notber,  and  iiit«fspersed  with  other  trees  and  undergrowth  in  all  tbe 
variety  which  the  prolific  flora  of  that  region  affords.  In  place«  t3>e 
land  sinks  bo  low  an  to  cooBlitiito  a  timbered  ewamp,  and  in  others 
f  it  riocs  to  a  modcrsto  height  above  ground-water ;  often  it  nppcora,  as 
^  indicate<l  by  the  vegetation  it  bean,  to  be  very  fertile,  bat  oocasioD- 
I  ally  it  i.i  almost  naked  in  its  barrenness.  Taken  as  a  whole,  U  is  of  a 
L  lower  degree  of  fertility  than  the  heavier  soils  found  in  the  more  cen- 
^  tral  and  sonthem  parts  of  the  State,  and  for  this  reason  It  ia  less  gen- 
L  enUly  nndcr  cwltivation  than  it  otherwise  would  be, 
fc  This  plain  iit,  however,  int«r«pcTM;d  with  traotx  of  land  of  a  very 

[  different  character.  These  eontiist  mostly  of  a  clayey  loam,  contain* 
tug  bowlders,  as  the  sandy  levels  generally  do  not,  having  a  more  roll- 
ing and  irregnlcir  snrface,  and,  so  far  as  it  has  been  the  writer's  priri- 
lege  to  obaervc  them,  lying  at  a  higher  level  than  the  sandy  plain  by 
which  they  are  turronndcd. 

On  Hcanniog  (he  map  of  Uicliigan,  H  wUt  strike  one  as  a  peculiar 
featnre  of  this  weal  side  of  the  State,  that  nearly  every  stream,  large 
or  small,  that  flows  into  Lake  Michigan,  expands  into  a  small  lake  near 
^^ba  mouth,  a  fact  that  may  have  given  rise  to  a  query  in  some  as  to 
^Hfrhy  such  a  [lecullar  fcatnro  should  exist,  especially  in  a  cotintry  all  of 
^^ffhose  featores  are  post-glacial — rar\-ed,  indeed,  out  of  the  glacial  drift 
or  built  upon  it  everywben^ ;  and  it  is  with  the  hope  to  throw  some 
light  on  this  matter,  as  well  as  other  peculiarities  of  the  re^on,  that 
b^bia  article  u  written. 

^f     ^^^  principal  MA  of  observation  is  the  country  near  Whitehall, 
'     Muskegon  County,  3Iichigan,  whore  the  writer  began  to  reside  in  the 
summer  of  187S.     I'liia  village  \»  situated  at  the  head  of  White  Lake, 
on  White  River,  which  opens  into  L.tke  Michigan  some  six  miles  to  tho 
WDthwesL 

In  this  river<lake  one  may  see  in  many  places  an  old  water-line  on 
piling,  which  at  that  lime  wat  at  an  elevation  of  three  feet  or  more 
above  the  water.  Tlie  fact  that  Ihtx  lino  was  continnons  at  a  uniform 
level  on  lines  of  piling  tliat  were  apparently  undisturbed  rendered  the 
theory  of  nplifdng  by  ioc  that  was  often  given  in  explanation  of  it 
exceedingly  unsatisfactory  ;  and  when  old  residents  of  the  neighbor* 
hood  were  heard  to  speak,  as  tliey  often  did,  of  schooners  loading  and 
loafling,  a  few  years  before,  in  phircs  where  there  was  not  at  this 
ae  water  enough  to  float  a  raft,  it  left  very  liiUo  room  for  donbt  that 
this  old  water-line  recorded  a  real  change  of  rdative  level  between  the 
water  and  the  land. 
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Ob  psunog  nlong  the  borders  of  tlut 
nonwDoD  WON  obierred  thai  seemed  to 
to  todiotte  that  the  change  of  level  bad 
tlw  existenoe  of  tiw  etnmpa  of  large 
where  tbcy  had  grown,  hot  at  this  tine 
■gaiD,  a  living  witnoM  WM  found  to 
Mump*,  ID  tlie  peraon  of  ui  old  rcisitli 
ing  far  out  oo  what  ii  tMiv  a  shallow  w 
tJiat  tile  deer  tiaed  to  frequent  in  the 
settled. 

That  summer  (1878),  a  new  trestle 
lake  for  tiw  Chicago  and  West  Utohi; 
pllea  won  driTsn  and  sawod  off  Iwooath 
the  bottom  till  of  each  bcut  to  mst  n 
these  piles  began  to  lift  their  beads  out 
■ammer  of  IS70  had  parsed,  the  sills  that 
from  ton  to  fonrt««i  inc-hcti  abovo  the  wa: 
mcr  of  1879  an  iron  swing-ln-idge  was  bni 
River,  at  lh«  head  of  th«  lake,  and,  as  a 
a  b«d  of  piling  was  driven  in  the  oon 
■awed  off  at  a  conndenble  depth  below  tlM 
thia  piling  a  platftnm  of  lumber  was  bui 
oomph^tod,  wiM  ut  a  dopth  of  some  stx  iu( 
water,  and  on  that  a  tower  of  Mtone>work 
to  rest  on.  As  the  lake  was  oonsidere<d 
time,  it  was  supposiMl  that  this  platfotl 
der  water  ;  but  the  bridge  waa  not  yi 
to  rise  above  the  surface,  and,  by  the  u 
inches  above  the  water-level.  At  this 
again  began  to  rise,  and  at  present  ih 
water. 

Another  matter  must  now  claim  ooi 
time  somewhat  more  rc]not«  ;  but  first, 
glance  briefly  at  the   immediate   border 
along  the  Wrder  of  tlie  low-lying,  sandy 
strip,  varying  from  a  few  rod*  to  half 
which  the  sand  has  Ix-en  pilc^l  up  by  the  W 
surface  of  the  ground  is  fantastically  irrefl 
valleys,  and  crater-like  depressions  abound 
is  generally  covered  with  forest  and  fillctln 
In  pl(»cc=s  however,  especially  at  the  foot 
u  yet  without  vegetation,  except  here 
slope,  a  few  bunchea  of  heach-grass  or 
shitting,  its  nnrface  rippled  by  the  wind, 
Strangely  varied  tracks  of  insects,  hi 
neighboring  woods,  turtles  from  the  wal 
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lb«  ntmio  tracks  ma^o  bj-  li^t  obj«cU  that  are  moved  alung  by  tbe 
wiod,  each  a  ecene  ia  in  iuwlf  »  Btady  for  a  oatuntlixt. 

In  aome  place*.  Lake  Michig&D  is  year  by  year  building  out  the 

UatI  irith  fn?»li  df  poiiU  of  sand,  but  oftvner  il  is  CDtting  it  away  with 

ttTCry  storm.     A  reach  of  coast,  cxtv-ndiiii;  perhaps  a  niilo  and  »  half 

•onthwanl  from  tbe  foot  of  Whiu-  Lake,  is  particularly  Inlerwtlng  to 

oae  who  wishes  to  Glu<ly  tho  Btmctare  iA  t^  country.     Uor«,  of  late 

7«arm  tbe  lake  has  bcvn  eating  away  tho  law).    Tho  bluff  facing  tbe 

wat«r  is  from  fifty  to  one  bnndrod  and  fifty  feet  high  ;  sometimes  ha 

boo  ia  covered  from  top  to  bottom  with  earth  that  has  slid  down  *o  as 

to  concval  its  strnotore,  at  other  timvs  this  is  all  swept  av-ay  and  the 

strata  are  revealed.     At  such  times  au  old  surface-line  of  vegetable 

mold  may  be  seen  tJiroogh  tbe  entirs  extent  of  the  soctioti  at  a  height 

of  from  ten  to  twenty  feet  above  the  lake.    Above  thi«  liue  all  is  sand, 

below  it  all  ii  a  heavy  aolid  earth,  of  which  clay  forms  tlie  principal 

part.    In  tlie  depressions  of  this  line,  whera  channelii  of  drainage  in 

tfaia  ancient  line  of  surface  may  be  sappoeed  to  b<;  cut  aoro^  springs 

flow  out    In  one  such  depression  there  ia  a  bed  »f  |i4--at,  marking  the  site 

of  an  ancient  swainp,  and  near  each  edge  of  this  bed  it  is  full  of  timber 

that  baa  fnllco  into  it  when  a  swamp  and  llicie  been  preserved.    Some 

of  this  wood  (M-ems  to  be  but  little  changed,  while  other  pieces  have 

almoNt  the  color  and  texture  of  charcoal.     Here  we  have  found  elm, 

oak,  and  black-ash,  the  spedw  of  which  might  bo  rcoognlxod  as  eatiily 

&s  if  juHt  from  (he  forest.    Some  branches  bad  boon  cliarrcd  by  fire, 

and  altogether  the  deposit  is  exactly  what  we  might  expect  to  find  in 

the  edge  of  a  Michigan  swamp  of  tbe  present  day,  with  tbe  difference 

that  Uiis  has  been  compacted  and  hardened  by  time  and  prestiute  and 

drainage.    The  clay  soil  in  which  this  old  swamp  was  sitnated  seems 

to  underlie  the  «and  everywhere  in  this  region  at  varying  depths,  bat 

on  excavating  lo  tl  we  do  not  everywhere  find  tbe  vegetable  mold 

that  here  marks  its  surfaces    From  these  facts  thoeonviction  has  grown 

that  here  in  Western  Michigan  the  condition  of  things  has  varied  aomfr' 

what  like  thin  :  First  succeeding  the  introduction  of  the  preiient  order 

of  things  at  the  close  of  the  last  Glacial  epoch,  tbe  entire  eountry  wad 

at  an  elevation  above  T^e  Michigan  mud)  greater  than  at  present^ 

great  enough  to  drain  the  bottoms  of  all  these  river-lakes  which,  tt 

should  be  noticed,  are  deepest  near  the  great  lake,  and  generally  K-rmi- 

oate  in  a  swamp  at  thrir  head,  and  each  of  which  is  elongatoil  in  the 

same  general  direction  as  the  valley  tbe  foot  of  which  it  ooeupiea. 

This  condition  of  things  lasted  until  the  configuration  of  the  land  had 

bocome  HulMrtantially  what  it  is  at  present;  then  a  subsidence  took 

place,  until  all  the  lower  leviiUof  tbe  country  were  beneath  the  water* 

of  Lake  Michigan.     Again  (he  country  began  to  rise,  and  as  the  sub* 

merged  lands  were  lifted  above  tbe  water  they  weru  covered  with 

sand,  exactly  an  the  lake  now  deposits  sand  on  a  retreating  coast. 

When  tliis  uplifting  reaohed  snch  a  degree  that  tbe  action  of  the 


850 


TBE  POPULAR  SCZSm 


wvtm  was  dutnrbod  by  U>o  bottom  nearj 
msrViDg  tlw  ancient  boundary  of  tbe 
poBit«d  then  u  we  find  tfavm,  and  thu 
mouths  of  tli«  submerged  river-Talleytr 
would  BO)>anite  the  waters  oocopyiog  tbi 
lakv,  which,  meaavrbile,  would  go  ou  addia 
vithoaU  This  ia  thv  condition  of  thinj 
ofaangM  of  lurcl  that  lutTe  brought  it  iJM 
and  oonjiUnt ;  they  nuy  have  oonust«d  ol 
but  tnorv  iirobablj  tbcre  wore  many.  Ere) 
eecmiug  eailb  b  sinkiiig  and  swelling  tbcraii 
It  is  himl  to  t«U  to  what  the  present 
whether  for  a  long  period  tim  laud  ix 
pCMont  Icrcl,  wkctliiT  it  is  to  rise  iinlil  tl 
the  Western  Michigan  lake-porta  are  lef 
Uw  country  i«  to  b«  again  submerged. 
tboM  now  living  there,  a  variation  of  level 
least,  and  tu  both  dirvctjons.  Forty  years 
been  at  •  higher  li^vi-1  tlutn  it  is  at 
long  enough  to  permit  the  growth  of  lut 
merged.  Tl)i>n  tlxTi-  was  a  anbsidvnco 
then  an  uplift  uutil  the  waters  were  beloi 
last  accoutittt  another  subsidence  seomod ' 
t«1l  tu  its  limits,  cither  ss  to  time  of  coot 
What  is  the  nstnre  of  this  movemont  T 
way  of  accounting  for  it  that  would  not  es 
tbo  oooon.  A  rising  and  falling  of  the  Ii 
tbe  bed  of  tbo  lake,  and  would  not 
level  To  lift  tbe  bvd  of  Lake  Michij 
content*,  nnd  so  oauhc  an  enormous  incr 
Clair,  Detroit,  and  Su  Lswrence  Rivers, ' 
tion  when  a  sahflidenoe  was  taking  place 
was  going  down,  and  falling  M  tlio  wat 
htit  this,  we  belifive,  has  not  Ijiken  place, 
ing  of  tbe  npper  strata  of  Western  Miobi| 
in  which  the  bed  of  tbe  lake  rests  oou 
it  a  rocking  of  the  lake-bed  from  eido 
another  rism  ?  What  ia  tbe  extent  of  tbo  q 
movemenU  are  felt?  llwse  questions,  and 
ter,  would  seem  to  he  of  intcresL  Pcrhapi 
take  tlio  subject  in  hand  and  cause  a  rccoi 
level  at  all  light-houRC*  and  lifo-saviDg 
throw  light  upon  it. 
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SKETCH  OF  AUGUST  WHJIELM  HOFMANN. 

Bv  EDWAKD  J.  BALLOCK,  PM.  D. 

iHE  mocnt  TiHit  of  tblii  distinguished  aobolar  and  chcmiRt  to  oar 

oilj-  ia  worltiy  of  more  tban  a  passing  notice,  and  we  would  00m- 

tte  it  in  a  feeble  mannvr  by  placing  before  our  readcre  a  okctch 

portrait  of  the  man  wbo  has  contributed  ito  mucb  to  ttii!  adYaiico< 

It  of  science  and  of  liuman  progress. 

AvcuKT  WiLHELM  UoFUAKN  waa  bom  in  GiesBcn,  April  8,  1818. 
er  eorapletiug  the  uaoal  gymnasium  course,  ho  entered  the  Univei^ 
tA  Gieeaen  at  the  age  of  eighteen.  Having  aeqnirecl  a  taiito  for 
modem  langiiagoB  daring  his  traveU  in  Italy  and  Pranee,  ho  at 
Rt  took  up  the  study  of  philology,  to  vrbieh  he  devoted  himself  aS' 
InouHly  for  sevoml  yeora.  To  tbiit  we  may  undoubtedly  attribulo 
luoh  of  his  power  aa  a  writer  and  speaker.  At  this  time  his  father, 
rbo  was  an  architect,  was  engaged  on  the  plana  for  Licbig's  new  labo- 
ttory,  and  tbns  young  Uofmann  became  acquainted  with  that  faroooa 
His  influence  turned  the  whole  eoursc  of  Hofraann'it  life,  for 
I  at  onoe  took  up  the  tttndy  of  chcmiHtry,  and  we  next  hear  of  him  aa 
lie  assistant  of  Liebig.  He  remained  in  thia  position  until  the  spring 
lft45,  when  he  was  appointed  professor  in  Bonn,  but  he  was  not 
tincd  to  roniain  long  upon  the  Rhine,  for,  in  the  latter  part  of  the 
lie  year,  ho  was  called  to  London  and  placed  in  charge  of  the  newly 
^«Mabliiihcd  Royal  College  of  Chemistry.  Tbroogh  the  exertions  of 
Professor  Uofmann,  and  his  popularity  as  a  lecturer  and  teacher,  this 
eeboot  eoon  acquired  such  a  prominence  that,  In  IB53,  the  Qovem- 
ment  anit«<I  it  with  the  Royal  School  of  Minex.  It  was  during  thia 
time  that  ho  made  several  of  those  important  rMcarchefl  which  have 
resulted  in  diaooreries  of  the  greatest  importance.  In  addition  to  his 
other  labors,  he  found  Lime  to  deliver  conncB  of  Iccturea  to  working- 
men,  which  were  well  attended,  and  to  tnvei^igate  rarions  technioal 
and  sanitary  questions  upon  which  bis  opiiiinn  was  sought,  His  auo- 
OCBS  in  solving  diflicult  expert  problems  soon  won  for  him  an  influ- 
enti^  poxitiijn  in  England.  In  l^R  he  was  appointed  Warilen  of  the 
English  Mint,  which  position  he  continued  to  hold  until  he  left  Eng- 
land. Ho  was  made  a  fellow  of  the  Royal  Society  in  1861,  and  ten 
yoars  later  was  nominated  President  of  the  London  Chemical  Society. 
He  served  on  the  jury  in  the  International  Exhibitions  hold  Id  I.on- 
don  in  18B1  and  I8ft2.  Among  the  important  investigations  of  publio 
interest  was  a  chemical  examination  of  the  waters  of  London,  and, 
with  Professor  Graham,  on  investigation  of  the  bitter  ales  at  a  lime 
when  the  brewers  were  snspected  of  using  strychnine  *»  an  adul- 
tetast. 
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His  cariy  pliilolo^pcal  Btudiee  enableJ  him  npidlf  to 
intrica^tes  of  the  Kncliah  langmge,  so  that  he  became  a  fl 
and  n  correct  writer  in  onr  toDga«,    Soveral  of  bis  vorka  hi 
in  En^ibh  first,  and  aabwqMntly  \mta  trai»]au<d  Into  German. 

Uia  reputation  lu  on«  of  the  movt  itKoeMftil  tcacben  of  obraii 
of  the  prcM-nt  <likv  bronght  htm  manf  offer*  from  Ocntiai)  got 
mvota,  for  at  that  time  he  etood  almoet  alone  aa  a  t«aoher  uf  oc| 
obomiatry  ofioording  to  modem  ideas.  In  1602  he  vas  called  la 
where  he  nndertook  the  building  of  a  fine  chemical  laboratory, 
TTki  not  pormittcd  to  finish  his  andertahing,  fur  in  1463  hei 
pointed  the  inoccwor  lo  9ditioh«rlwh  at  the  Frederick  Wi! 
?erslty  in  Berlin. 

ilia  first  work  to  Berlin  likewiso  consist^  in  the  planning, 
and  cijaippiiig  of  a  new  chemical  lahoratorj-,  which  was  opened  t 
It  OOlMdata  of  a  mifaataotial  hrit-k  iilificf,  built  in  the  furni  of  a 
aqaare,  in  the  oonter  of  which  ia  a  large,  airy,  and  well-light«d  I 
room,  capable  of  acallng  about  two  hundred  atudonta.    T 
courts,  one  on  each  aide  of  the  Icoture-room,  afford  abond: 
to  the  various  work-rooms,  laboraioriee,  and  Btnaller  li 
Tlie  entire  Bimi^tare  occupies  a  lot  of  ground  one  baQ< 
by  one  hundred  and  nixty-6ve  feet  on  Georgen  Strasee, 
tension  nevi-nty  fed  wtdo  running  throngh  to  the  I>orod)eaa 
On  the  latu-r  arc-  the  library  and  reeidenoe  of  thv  profeMwr. 
atioa  is  a  central  one,  near  the  prindpat  station  of  the  eterai 
txMid  (Stadtbahn),  and  but  five  minutea*  walk  from  the 
building  on  TTnter  den  Linden, 

I'rofenor  Hofmann's  lectures  are  illustrated  by  very  el 
pcriments,  and  Uie  fundamental  laws  of  the  scienoe  are 
by  meana  of  apparatus  devised  by  himself  for  this  s]>i 
No  other  living  chemist,  Bunsen  perhaps  excepted,  has  inT< 
many  new  and  useful  fomttt  of  lecture  apparatus  as  llofmaan. 
hl^  fsrli^T  papers  on  this  subject,  a  seaaon  rarely  paaui^ 
without  some  new  contribation  to  this  kittd  of  literature 
fertile  pen.     His  lectures  are  so  interesting,  his  manner  ao 
that  his  lecture-room  is  thronged  with  students  from  all  parts  a| 
globe. 

Soon  after  Ills  removal  to  Berlin,  Professor  Hofmann  fi 
Oennan  Chemical  Society,  of  which  he  hna  several  times 
dent,  and  the  growth  of  which  has  been  largely  due  to 
Although  (lerman  in  name  and  in  language,  it   numbers 
twenty-Bcren  hundred  members  penoita  of  every  nation  where 
try  ia  cultivati;d,  and  its  proocedings  are  tlio  chief  means  of 
nication  bclwi<en  a  large  portion  of  the  chemi-its  of  this 
oountriea.     Tlio  number  of  original  papers  pablished  by  it  if 
than  that  of  the  Knglisb,  French,  and  American  chemical 
combined. 
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Altbotigb  Uofmano  excels  aa  a  lecturer  and  tcaobcr,  hia  reputation 
tta  chiefly  on  his  valuable  uhI  numerous  oontribations  to  the  science 
ori;sni<-  chcmutry,  foremost  among  which  ar«  his  inrcatiggtions  00 
lie  coal-tar  colont. 
lie  finrt  began  the  ntudy  of  thv  bases  in  ooal-tnr  uu<)er  the  dtrcetlon 
T.iebig,  and  in  1843  we  find  hitn  publishing  his  first  original  pnp«r 
ihta  subject.  One  of  these  bases,  then  known  aa  "cyanol,"  at- 
tcled  his  special  attention,  and  by  worbing  over  half  a  ton  of  cocU- 
ir  he  succeeded  in  obtaining  this  rare  luue  in  sufficient  quantity  to 
investigato  its  propcnic*,  which  h<!  found  to  be  the  same  a*  thoitt!  of 
"bcnaidam.*'  Further  invciligatioR  alito  enabl<sl  biin  to  prove  that 
"  aniline,"  llic  name  then  given  to  a  substance  That  bad  only  been  ob> 
taincd  from  indigo  by  diatillation,  was  identical  with  both  cyanol  and 
b«niiidain.  Here,  then,  were  three  sources  for  obtaining  this  rare  ma- 
terial. Evidently  them  could  not  he  much  of  it  in  coal-tar,  when  only 
three  pounds  could  be  soparat<^]  from  luilf  a  ton  of  tar ;  indigo,  too, 
WM  an  expensive  «ourc<! ;  hrnioo  it  wa.t  a  fortunate  circainstanoo  that 
Zinin  had  discovered  another  method  of  making  it,  and  that  too  from 
a  far  more  abundant  constituent  of  cosl-tar,  namely,  benxol ;  it  is  from 
that  all  the  aniline  of  the  present  day  is  prepared. 

Bofnann,  it  is  said,  noticed  tliat  aniline  gave  rise,  under  ocnaiD 
oonditiona,  to  the  producliuti  of  a  red  color,  hut  he  failed  to  publith 
ibe  fact,  and  to  P4-rkin  liekuigx  tliii  cn^dit  of  having  dtHcovcred  th« 
fint  aniline  dye — mauvine.  This  took  place  in  1850,  and  two  yean 
later  Ilofmann  discovered  a  red  dye,  then  called  Ilofroann's  red,  which 
was  formed  by  the  action  of  chloride  of  carbon  opon  suiline.  Aniline 
waa  beginning  to  attract  the  attention  of  manufacturers  as  well  as  of 
ebeminta,  and  many  <liffereiit  methods  were  deviwd  for  making  what 
seemed  to  be  the  same  Nubsiance,  a  fine  red  dye  variously  known  m 
magenta,  solferino,  fuchnine,  and  aniline  red.  Ilofmann  nndcrtook  a 
etnfnl  Investigation  of  the  dye,  which  resulted  in  his  discovery  of  the 
Mrpri*ing  fact  that  the  red  dye  was  in  reality  the  salt  of  an  organic 
base,  like  an  alkaloid,  and  tliat  this  base,  to  which  be  gave  the  name  of 
"rosaniline,"  was<ro/orbM.  From  this  base  he  prepared  another  which 
he  called  "  loucanillne"  by  reducing  it  with  »tnc.  Turning  hi*  atten- 
tion to  the  blues,  greens,  and  purpU-s,  he  found  theia  to  be  derivatives 
from  this  same  base,  but  of  more  eomplex  eonstmetion.  The  impor- 
tanee  of  these  investigations  can  scarcely  be  overestimated.  The  pro- 
duction of  dyes  from  aniline  wsa  no  longer  a  matter  of  blind  experi- 
mentation ;  empirical  methods  gave  place  to  scientific  ones,  and  the 
process  of  making  dyes  lias  gone  on  to  the  present  day  nearly  in  the 
same  direction.  One  of  the  earliest  practical  results  of  this  discovery 
was  the  invention  of  a  series  of  moitl  beautiful  pitrplm  which  «lill 
iMar  tbe  name  of  Hofmann,  Like  Leverncr'n  discovery  of  Neptune, 
their  elements  had  been  calculated  beforehand,  their  existence  fore- 
told, and  they  needed  only  10  bo  made. 
VOL.  xxiT.— as 
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Before  taking  up  tb«  ioTcxtigation  of  iho  anititie  dyea, 
had  beeo  ongagvd  in  a  line  of  resMrch,  wbicli,  though  tppar 
iuer«  theorvlical  intereat,  bad  «flpeoially  fitted   him  for  il 
namely,  tUo  )>ludy  of  organic  ammonia^  or  amines,     lu  1640-1 
mann  made  the  discoTen'  that  when  ammonia  was  acted 
certain  alcoholic  iodides,  «ich  as  mothjl  iodide,  oni;,  iwo,  or 
the  hydrogen-atom*  of  the  ammonia  could  b«  replaced  hy 
holic  radical.     In  thifl  way  h«  proparod  trimcthylaminc,  a  bd 
wliich  he  Hul)iie<|uently  found  to  exist  ready  foruird  in  hcrrinj 
Mid  from  whii'h  it  ia  still  obtained  for  medicinal  pnrpotMM,    F<: 
investigations  on  llie  molccolar  constitniion  of  the  organic  ' 
was  awarded  the  Royal  Medal  in  1854,  and  in  18S7  ho  recei 
great  prim  of  the  World's  Fair  at  Parii. 

Engaged  in  HtudicH  of  ihia  sort,  the  reHcmblancea  between 
oil  and  ordinary  ammonia,  and  more  especially  between  their 
Balls,  could  not  escape  hid  notice.     Each  contains  one  atom  i 
gen  ;  the  Babstitution  of  a  certain  group  of  atoms  known  as 
nyl  group  for  one  of  hydrogen   will  convert  ammonia  into 
In  the  more  complex  molecule  of  roiuinitinc,  with  its  three  ai 
nitrogen,  ho  naturally  sought  for  a  triple  ammonia,  but  ho  f 
phenyl  group  idonc  incompelcjit  lu  form  thin  baxc,  which  le 
discovery  of  the  very  important  fact  that  no  dye«  can  be  mai 
pure  aniline,  an  admixture  of  its  bomologuo,  toluidine,  being 
to  the  production  of  the  roaaniline  and  its  derivatives. 

Organic  hascp,  containing  Other  elemeota  than  nitrogen,  In 
attracted  his  attention,  and  through  his  labors  much  has  be« 
to  our  knowledge  of  the  "  phoepbinos,"  phosphonium,  etc 

Anoilier  cliuw  of  subjects,  to  which  Hofmann  has  devote 
attention,  tucIudcH  the  mustard-oils  both  natural  and  artifio 
the  sulpbo-cyanides  of  organio  bodic*.  Thv»c  rescarcbea  have 
in  the  artificial  production  or  synthe^  of  many  pungent  c 
ethers.  Uo  has  alao  fearlesily  attacked  the  cyanides  themsel 
su<rcpcded  in  producing  some  new  organic  compounds  that  fail 
Bunsra's  well-known  caoodylc  in  their  repuUive  odors. 

Among  the  analytical  processes  intiMduocd  by  Dr.  Ilofi 
M>veral  of  importance,  including  the  Kcparations  of  arsenic  fra 
mony,  and  of  copper  from  cadmium,  and  the  detection  and  estin 
of  carbon  disulphide.    Ilofmann'a  method  of  determining  tbe 
gravity  of  vapors  is  as  remarkable  for  its  simplicity  as  for  ii 
racy. 

jVlthongh  a  fertile  writer,  Profcwor  Ilofmann  is  not  given  to 
books.  IIu  has,  however,  contributed  a  great  many  original  paft 
various  chemical  journals,  of  whicli  the  "Journal  of  tbe  Londonfl 
ical  Society  "  contitinH  more  than  ninety,  and  nearly  two  hunilre^ 
are  to  be  found  in  the  "  Berichte "  of  the  Ucrlin  Chemical  Sm 
Ho  was  for  a  time  one  of  the  editor*  of  Fownv's  "  Manual  of 
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try,"  ftn<l  eiDco  1874  bu  uW  hvta  oat  of  tliv  oditore  of  the  "  AdiuIcd 
tier  Cbomio  uiid  Pharmacie,"  csUbliitliod  by  LJotng. 

A  giorliuii  of  tbe  ooureo  of  lectures  upon  loorganio  cbcmUtry, 
which  liu  Iiail  delivered  so  acceptably  before  the  Hoyal  College  of 
ChemLttry  in  London,  was  published  in  book  form  in  IS&Q,  under  Uw 
litlo  of  "  Lectures  on  Chemistry."  It  wjib  soon  after  tran^ated  iuto 
German,  and  has  passed  through  tcvvral  editions  uiiilor  the  more  appn^ 
priste  title  of  an  "  Inlroduclion  lo  Modern  Chemistry."  Wo  know 
of  no  other  book  in  any  language  on  Ibis  trito  subject  that  cxhibiU 
MO  much  originality  of  treatment,  or  that  is  more  pleasing  in  slylo, 
eonvinciiig  in  its  <Iemonstra lions,  aod  logical  in  method.  Taken 
in  oonneciton  willi  the  ingenious  apparatus  therein  described,  it 
has  had  avery  beneficial  effect  npon  tho  mothoda  of  teaching  ohera- 
istry, 

Tbe  substance  of  bis  lectures  upon  organic  chemistry  was  published 
in  I8T2  by  one  of  his  fornuT  asi'intants,  Rr.  A.  Pinner,  ajid  during  tbe 
pMt  year  it  has  lievn  translated  into  Knglisb  by  Professor  P.  T,  A118- 
tca,  one  of  his  American  pupils. 

llofinaun's  "  Life- Work  of  Liebig  "  is  a  worthy  monument  to  ifa* 
great  chemist ;  while  his  biography  of  the  gi'eat  French  chemist,  JeAn 
Baptislo  Andr6  Dumas,  in  the  "  Nature  "  series  of  scientilio  worthies, 
is  a  charming  specimen  uf  Knglinh  composition.  His  memorials  of 
deoc'aHi^<l  scientists  are  worthy  of  more  than  passing  mention.  Among 
those  whose  momoriea  have  been  perpetuated  by  liii  pm  are  Tliomo* 
(Sraham,  tiustav  Magnus,  and  last  of  all  Friedrioli  'VVOhler. 

^iveral  of  his  oddreuoa  delivered  upon  special  occasions  hare  been 
abliHhed,  among  which  are  two  aoiulcmical  orations  delivered  recently 
En  Berlin,  which  have  appeared  uiidrr  the  title  of  "Chemische  Krinoe- 
riiBgen  aus  der  Uerliner  VergangouliHt."  Itis  inaugural  addreos  upoo 
aasoming  tho  rectorship  of  the  Uerlin  University  has  provoked  some 
discussion,  owing  lo  the  position  taken  in  regard  to  classical  studies, 
and  h.-ts  already  bvi-ii  referrt-d  to  in  our  pages.  His  largest  and  most 
importiknt  work  is  his  "Report  on  tbe  Devdopmeat  of  Chemical  In- 
dutlrics,"  which  tirst  appeared  id  1$7o-'76. 
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OLD  mncP^WELLB   15  T«E  ITlaaiitSlPn 

-  Bonosi - 

VMM.  BlOm  ■ 

iT  U  ft  fact  well  kacian  lo  all  trbo  !>■•« 
madt  anj  Miij  nt  Um  "DMUon,"  or 
•BaTW  pUn,  tarmed  doriai  iha  bn**  o( 
•gM  bj  Die  pcU  HlMWppI  Uvtr,  (hat 
ttw  ri*«t  ckuMl,  «r  bad,  la  forrrcr  ibKt- 
In^  aad  In  lU  ulgblj  oontortioo*  it  1^ 
nuftd  bMnllT  autmid  and  vcatward  mtt 
TMt  apaio^  Han;'  of  Iha  aliMidoiiad  cbao- 
iwla  ai«  M«  oamd  Ukaa,  vkh  no  ooo- 
nMtiaa  with  lfc«  rinr;  olMta,  coiiDrcIcd 
«IUi  it  iDOiv  «  kM  doiiu  floodi^  arc  call«d 
"  old  ritcn."  So  Uurou^lir  tin  rim  doM 
Ua  work  In  torniiiig  tho  land  that,  bcaldc* 
Ibae  anMtnMlu^  lakM  and  oU  liter*, 
than  I*  Uula  In  tinr  to  IwUoua  b^n 
lb*  bed  el  the  riicr  laj  one  bamdnd  or 
OM  aonaaaJ  ;<■•»  k^ql  Wbotibcrirt* 
cbangM  it*  chaanel,  t?  wldeal^  or  nad- 
oally  oMtliv  tbra«gh  ■  ptdnt  of  hnd,  er 
wbm  ana  dwM  ot  a*  Island  1«  dated  bf  a 
bar,  a  take  or  an  old  rtrtr  (•  tornMd ;  bel, 
whctt  (he  river  ubifla  iu  majiion,  tqr  con- 
llMtedabfMtea  on  com  tM»,uidhj  eerrt- 
irfr^hig  dcfieaii  of  aadfaMat  mi  im  oibtr, 
Iba  tutor  *W|]P  but  mttMj  ibM  to  Uw 
tnw*  bilgbt  M  tba  ndcbbwliig  land,  awl 
hi  a  fS«  jt*M  t*  ooTtnd  bj  a  be**;  fonat- 
crowth.  and  Ibera  If  no  tUbla  d(o  l«[t  to 
tba*  that  it  baa  not  been  tbua  rinM  (ba 
cmtlM,  or  Bl  loMt  •ioM  (he  €vXt  of  Hoi- 
bodMHial  (bat  panioalar  poiat  oa  Ha  vm^ 
Uatbig  rrtnat  MUlhwaTd. 

The  tract  el  land  on  Bbk-h  I  T<«id«,  and 
>hM  I  bare  owned  tor  nKira  than  fortjr 
TMts,  »a«  ««abcd,  a»  lo  about  Ibo  jtmt 
)8SS,  b7  the  mab  bodr  of  the  ULubHlppl 
Bl*«r,  iwlngbaK  aiotind  the  vml«r«  aldit  of 
a  plan»«onTCi-«ha(iod  liland :  at  tbai  pe- 
riod tbita  fbortbi  of  all  tho  ualrr  of  the 
iItct  poMed  mr  door,  dui  tUnt  ilial  ttoir, 
tbe  oiMt  year  I  do  not  raotaAier,  Ihc  irban- 
bol  bmn  to  ebange,  and  in  a  rnr  Uw 
jttn  die  niJn  bod^  of  wtler  waa,  and  baa 
dnoa  then  been,  mnnhu;  don  (he  nlano 
aiiil  easlvinl  aide  of  the  iiland,  and  the 
bead  of  the  vattMD  dniM  It  lati^lj  ob- 
Mnetedbrfcara.  Whelber  tba  bar«  fumKd 
trtn,  aad  (orord  lb«  diauBd  eaalward,  or 
■bMbrr  die  ohanee  of  the  dannel  fVfi 
At  ban  lo  fom,  £u  not,  ao  far  ai  I  know, 
brrn  fail>raclari1jaa*«vred.  At  ell  BTOit*, 
luj  Un<t  DOS  lin  on  an  "old  rirpr,"  wbkb 
<*  nenr  eotirtt;  dry,  althougb  oftn  "try 
tmiij  ao,  ud  the  gravfafC  obatmrtioaa 
(hfWMi  10  oat  DM  di;  at  M  dlttant  daj, 
Ami  ooHHe  oaoninBlMtloii,  al  baK  br 
«>M|M  al  <mi  high  atv*-    '  "'^ 


add.  bi  IMMinK,  Ibat  li  b 
b;  Itw  Naliottal  Ulvor  * 
■adaalon  (vfakti  b  apt«M. 
iaiereit  of   narlgalm, 
tbwght  aa  to  tipariaa  - 
np  Ibia  miminmialluai  b;  | 
trowbi,  ataL,  ao  ■•  to  r 
of  water,  even  In  Ita  hi 
the  eaawra  ot  abortM- . 

In  addlileo  to  brio;;  Iu«M  i 
rin«,"  n>7  taod  B«.  aa  1 
a  rlm-foriDcd  Uko  aik 
rlod,  but  which  ba«  la  | 
btfcre  Bcmory  m»,  t.„  . 
pealta  fraa  orariewa,  «U  u..  ,.  . 
what  MRber  (ban  Um  khmoI  ItMl 
MdsbbwiBe  aecikaia,  and  I  will  ■ 
Naaena  for  no  ttil«^^  ^  >  -  - 
At  OHtain  perloda  ef  Ibc  j««r,  i 
DO  aiEAll  rmnfaig  atreaiaa  In 
oaUk  auffer  (ran  tbirat.  aW 
river  ma  br  oar  dooM,  for  i,„ 
U  hnr,  aod  the  bank*  are  dihtr| 
or,  nhcn  alotdiig.  trmhiati-  in  i 
in  which  manT  iHKared-for  a: 
eier;  jou ;  bc«c«  ibc  MecadlT  I 
wtlla  and  ciMcniB. 

SoaiBg  aomo  water  Manfiu 
hollowci|inM-«tWBp.aboM  foarf 
tter,  the  aarfaec  of  wluA  ~ 
fitlera  feet  above  the  m 
(be  itanc,  1  was  mrion*  •.  _ 
thenaltrr.  An  ouulde 
abenl  four  inrbca  la 
found,  but  the  interior  i 
botlnw  of  abo«l  a  fool  is  _^__ 
abich  1  bad  otwtrredtbewalw)*! 
poaed  of  drr-RHtwl  vood,a(IR  (' 
l)r  la  placa.  I  bait  iLr  toUcd  | 
out  doaii  to  Ibc  lutfacv  ofJ 
Ibe  walcv  pnmpn]  nut,  Indkll 
to  mend  down  finen  fwi.  _ 
bonn  tbe  warn  h«d  iMamcd  to) 
Iciel  PioDjiiiiE  h  out  ^^In,  I  to-  . 
(tn  wood  rnncanl  -,  ihla  wat  done  (A 
lUtle  troubl*?.  With  a  liule 
and  rpiDoTlD|{  ihi;  old  wooi^  t 
Houilj  fallen  to  the  bonML^ 
wbcea  Ibe  malM  roouof  tbePMi— 
a  ^iaM»  of  abem  mt«|md  (ettbrli 
•urfBM  ot  the  putaA,  pWnlij 
when  the  troe  StM  aptang  f 
anrfaee  of  Itw  grgud  >a 
(ban  at  preamt.  After  _ 
Initout  (be  w«ll,  I  paraiUtMll 
lo  riae,  and  foond  h  «ool 

■  iihaOightlrbrMkiah' 
offioalnL 

Snbaoiiamt  InreMiptloa  i 
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^^KM  well,  bnt  iMtME  in  dqitl^  prating  tiiM 
^Hha  gnxiud  on  ■hldh  tlicM  Iicn  tproutcd 
"*  ««■  not  lrr«l,  or  ki  teui  Itui  (h«  luTet  mi 
eteiiftd  from  Iibm  10  linif^     I  hara  mtv  ol 
UiHe  wellt  in  mj  lUbtf-jwt] ;  it  i>  about 
|w   tour  f«ei  la  diunntft'  ami  nine  (Mt  in  dcpili. 
hs    1  ont  Ihc  KUMp  «<r  k<rel  itiUi  tbo  sroijiiil. 
IL     Ooorcd  ll  OTCT,  and  pbcad  a  pomp  b)  It,  and 
-     Id  lb*  ildnit  Msauoa  It  tamaiHic*  abiiniluil 
'    wai<(  for  Id;  Mmk.     I  hare  about  GIuvd 
It:     du^  vclb  ««  D5  place,  all  *ithta  Ihe  spam 
of  lira  aqaara  nibM ;  ibo  dcptli  of  (be  wat«r- 
H      aurfooe  lit  than  *arie«  (ram  dgb4  to  (Ktoon 
r      fcpt.    A  larfft  enrtwd  <r«UataDdi  Inmyi^in- 
houw,  atikin  Mwnly  t«t  trf  tb«  baiili  ot  llie 
jrir^i,  anil  co^lay  liie  warn  ala^di  in  tbis 
ell  at  irait  RftMo  nboie  ibe  auiface  of  ibi- 
.  aiui  ti  in  no  mDOncr  alTtcUit  bi  Iw 
(all.     It  would  not  bo  dlf!)i!ull  to 
tMananablo  ItMon'  10  account  tor  Ihc 
OTprvMMi,  but  tiM  roniiaiiou 
•oil  MilMicv  of  Ibe  selbi  fcquir*  lb?  pre- 
aumplicm  of  an  toonnouii  ilepoait  of  clay, 
and  lo  Bocmnit  far  the  pnacuM  o(  (lu!  Ut- 
ter ii  tbc  dlfflinitv.    Tha  Ultalwlppl  brlnfc* 
down  In  luapnulott  a  ooniparaUinljr  tniall 
portkn  o(  arxitlacMnia  material,  but  it  i« 
oanalalj  bcm   i&  a  aoIiJ  Mratum,  and  It 
cwne  at  a  pcrtod  ndwequtnl  t«  tfae  tpram- 
tng  of  Uw  old  urptt—  trcta,  for  tl  la  nisblr 
Iroproboble  that  a  im  ibouid  tond  down  a 
tap-/oM  dshtMD  (mtI,  and  then  aprcMl  oul 
iu  lataral  Mpfwrt*.    TbB  typMWW,  fort; 
T(«n  old,  mate  no  ludi  inJQauioiu,  but 
ha>e  Uirir  TsAaal  precmM  forrcajianiURg 
wHfa  tboM  of  Ibe  oihcr  Ircci  of  the  (omL 

^H  B0M91.AIAUUA  jH^tuf  I,  ina. 

woGK  or  saoD  isd  pxanon  iiouna. 
Mtmn.  BMan ; 

tM  iIm  F*bnui7  niimbn'  of  fmtr  mii;!^ 
^no  appear*  an  arlictF,  bj  Arthur  F.  .Ut- 
\pj.  00  the  "  WorltiDg  Capadt;  of  t'nulioi) 
OorBF^"  in  irhicb  ihc  nriitr  ulain*,  "In 
Velf  jHbnv  AoTM*  art  rtil/cji  harrf^a  fmHi/ 
miln  itajf  a/Urdaji,  awl  jirr/iii/m  lunriv  tnila 
0/  lAit  wiU  bt  oiw  11  roujf/i  muun/iiin-<rnri*." 
Vam,  I  ban  Mtrcd  witbmjregiiiioiit  InNcir 
ll«iko  (or  BeTcral  ycvn.  moat  of  Iho  tlmn 
BM  paataaaTtennaiiEr.  having  \».tfp  niimbvrt 
of  bolklMf*oi  and  iuiik:»  midiir  lur  vliartK. 
WhUo  It  U  tnio  thai  idoM  bora»  arc  ridden 
umbod  hj  Dm  nallrM  fai  the  ralUut,  when 
Ibt  roada  are  maiy  aitd  aoft,  H  abould  tw 
bom*  In  nind  Uiat  ctvh  tbctc  the  mnjorlly 
do  M  abopl;  betaiuc  tbcj  are  loo  poor  to 
liarr  tfaair  boiMa  ihoil :  bul,  «hra  It  oomea 
to  tranllagOTer  nHifcti  niuunlaia-tncks.  1I10 
writ««^  atattmcnl  u  nmpl.*  alnurd.  The 
Ittdians  (Apaciiei)  uadcMaad  the  Inabllltj 
vt  imabod  botani  to  traicl  orcr  roounialn- 
Irdla  »o  ■ed,  that  the;  cover  their  hc>nim' 
'  'ila*-bldeb^l,aMl,  ohuntbelatter 


wear  ent,  tb<>  borte*  i>oon  becoiM  diMblcd, 
■nd  1  kare  (n.'<|uontlj  found  Indiiia  lionoi 
abandoned  on  ibc  trail,  ariib  ihttr  hooti 
btcedlag  and  worn,  end  Ibc  poor  unlinala  In 
a  luMl  plllful  |ili);''l-  Ag^n,  when  Indiana 
are  enJIflvil  u*  hvouIh,  ibcy  tuniiitb  Lhsif  own 
mounl,  and,  wiita  rcavbiufc  ibe  f€M,  thtr 
al<r»7»  reqacst  to  baTe  thcar  borao*  Bbod. 
TbcFo  can  be  no  queiiion  thUa^rqwr^F- 
iihod  hiine  has  a  aupcrlor  ootMng  oi^Mltjr, 
but  t  oonfca*  ibal  nioit  uliiinin^.  fnira  iho 
!iniurwin>of  (bi*  averaR«  fani.T.  I>  (jnipl;  a 
proceM  of  torture  rad  liulaljun  of  nature, 
ftnd  orip^ed  botvca  are  the  ntutt.  Uott 
farrien  place  (be  ber»e  upon  an  Iran  irSpod, 
tliR  wi-li(l>i  of  the  animal  rating  ontlrelj 
iil>eti  tlirfi)  poinlii  of  (ho  foot,  and  tlioae  ael 
l)ic  imrta  Jnlrii(1(<]  tu  bear  (ho  ahock  ot 
trarcl,  or  to  atiatiLin  hit  irci^tiL  The  |>ori- 
ilon  of  the  frog  beoMnH  one  at  bopolcw 
iDacliou.  aad  the  modos  of  (be  luuuppocud 
tHinta  wii-liiu  the  hoof  prodneca  i"^""""- 
tlim  at  thi<  [«int»of  eiirama  prOMurt.  Bnl 
I  did  not  intend  to  irtito  an  oaeaj  on  bon^ 
abodng. 

RcapeotAillT.  joan, 

Tincaooai  Sum, 
l.'>(nit«nnDl.  United  Stai«  Ann;. 


AHEEICVS   LOEW-DEI-OeiTB. 
Xi-rt.  ailtm  .- 

I  H^vi  JTiit  n^ad  Ur.  D.  W.  WDUuna's 
Intemiine  article  la  jour  December  laane 
on"Thi-locii.Di-po»ino(NonlinmCMn»," 
and  am  ntlii^r  aurpritrd  10  ttmi  no  alluaion 
therein,  hr  way  of  i-omiiariihin  or  citheniUe, 
to  tb«  rerj  eitentivc  loe«»^ppoutB  ot  (lie 
tTnited  Siat«e — npMiaUr,  (looe  it  iraa  heiet 
la  the  Tallcjr  of  ih?  Ui»)(sippi,  that  (hit 
pomtiar  toll  iraa  flnt  atuillol  and  named 
fdo*  by  i^ir  ('hurlta  I.70II,  doriiiK  hi*  ■ocond 
vlail  to  the  I'uitcd  State*  in  I9M. 

Ur,  Williania  tpeaka  o(  the  looaa-bede 
of  Cliinn  u  amon-  tbc  tnoit  n^nuiikabte 
and  important  ecological  nbenamcna  hilb- 
crla  broiifCbl  to  llg^l  In  Middle  Aila,  and 
tar*  "  tb«  t«Rn  font  hw  been  uteri  lo  dnt. 
iHiinto  n  U-rtiary  deposit  appoaring  in  the 
Kliitir  YslK-T.  aluD^  tbc  Danube,  aiid  in 
acvcral  isolatisl  iKliunn  of  Europe,"  cIo. 
But  the  lo«w-bcdi  o(  Ncbnwka,  alone,  ci- 
ceed  In  extent  of  area  thoie  ot  all  Europe 
oomhtned ;  and  tb«lrag([i«Kate  citrnt  vllli- 
In  (h«  State*  of  Kebtaeka  and  Uiitne*oia 
and  tbe  Tvirilurr  of  Dakota  falls  but  little, 
if  any,  brluir  i^at  of  the  locM-boda  proper 
of  Konbm  Clilao.  tl  i>  bellorcd  that  (he 
total  exlml  in  Hjunre  nillea  of  IhU  dcpoaI( 
within  Iho'  iilaiiut  and  Terrlierie*  drained  hy 
tbc  Ulufluri  and  Mivginlppl  HiTei*  eneado 
thai  within  the  rhicese  proiloew  dinned 
by  the  Yellow,  tbc  Wcl,  and  Iho  northen 
tribularin  of  (he  Yaapap. 

ht.  WtlUanwdooi  not  giro  any  aualfacs 
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ot  Uu  ftlDfM  \om,  b*  it  tfipmn  W>  be 
Ml  iiiiiiilhllr  iinl"--  ib«t  of  iha  KblM, 
■Uck,  M  Mwlned  hj  IUmImiS,  oanntM  ■ 
brgtr  pMiortian  of  alamiMi  thu  the  Mb- 
pirn  hltlwrto  Mwlrsed  (nw  K«bruk«.  Bl»- 
oboa  EoMnd  In  four  uwljw*  of  Uum  1mm  : 


Dr.  tlafdm,  tn  liU  "  riiul  IfepoM  «■ 
Iho  HvAofj  of  NcbraikiL,"  gl*w,  on  pa^ 
13,  two  tMlriM  o(  lh«  liMM  frca  Buiiit- 
b«l,  HiMoari.  mftde  b;  Dr.  LrtUa.  u  lol- 
lowi :  tn  OM  tiinidr«l  part*,  (h«r«  wtr*  ot— 


ante  ... 
AkuniM 


W>Ur 


TaMl. 


X&I. 

310.2. 

KM 

n«« 

ll-U 

It'lO 

»■« 

t'U 

in 

IM 

■iWnt-j 

tn 

■••■ 

f'«e 

MIT 

M-M 

Dr.  Ads 

•p*clu 

•ad 


dMHtniiioU! 


Mr.^ 
Ullil 
dried 
CUnCM  o 
tlecabteog 
W<A  ■ 
oarth  fill 
Th*i)i«r  1 


■nfnHII 


■b«Meae< 
tn  iM 
c4i*i«clctfa 
Mbo  ideal 
pf«Mt,  al 
He*  of  las 
and  lurpw 
by  Mr.  >f 

lo««a.b)u]l'i 


Dr.  AaKb<7,    in  bi*  **  lU^rt   on   tbe  I  u* 
fa|Wii<M»l  Otynato  of  N'cbrwU''(riiiUd  '  tuult  uj 

9UM  OMbcfaBl  SUTTOJ.   Ifi:4>.   RiTM  lh«  ' 

■■aljM*  »f  Bto  aamplM  of  Ibt  Hcbnaka 
IcM*  ukrn  from  «Mcl]r.*tpBmad  aNtioM, 
ibMrin^  iha  vontofid  fcMMwtily  of  tba 
dfpaali  ortr  Iba  large  ana  wUeL  It  mnh 
■■  tba*  fltala  lalliaaml  ai  Mt  In*  l^a 
Uljr-elgfat  Ibowaad  aquara  oiUm.  Bit  anal- 
jMCB  an  aa  tellowi : 


IsMhiU*   (dB- 

mmnmm 


MUHan 

LmlaaMtntt 

Tiaa.. 


lla.l'Ba.t-KftlLiy«.t.JKo>,& 


a'M 

•a 

(  BT 
IX 

fV 

■n 

■u 

I  M 
I'M 

-W 


CM 
I  (« 

1  M 
■» 

■1« 
l-M 
]« 


-u 

(M 

til 

-u 

■14 

!-<», 
1 
-U 


■ni 


I-Mi 

-m' 

K 
Id* 
1  M 


tl-tt 

■  M 

-I* 

SM 

l'» 

!■» 
'•) 

■M 
I  M 

1  *• 

•H  ; 


-m-M  100  M  i«»^M  M*  M  luo  oa 


ll  *PI  bt  acoi  frean  ih«e»  •otvral  anal- 
raiaiW  t)M  bMMof  Iba  RhiMawl  thai 
of  the  Rqwbtloan  aad  Dm  nmer  and  Iowm 
HiMoarianiiMebnnlcaltydtaimikr.  Tla 
Utl<T  li  (boromhl;  hoMBgweoai  mi  of 
■nUbm  ooier  frcaa  >bMcTaF  daftt  mkm. 


}*ct  U 
loa^MI 

PMTon  Sr 
aa  llio  pra 
and  iM  n 
paMRMn 
•dnpiabim 
Uwfdlon 
fuuii  td 

inf;  (.'hcaM 
iwcT«r  urn 
Han;  arai 
aeattnad  e 
dallTlBKt 
entlliama 
bowa  rino 
MaaMMy-b 
N'or,  for  i 
heallh.  dJ 
— onija* 

»i|uatt«ir,« 
forUMtU 
«anT«rtaU 
pen'.  I  b 
aMiiabelW 
••jog-oma,' 
•peuanlg 
ibeueallei 
man  aad  b 
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cool  U  tmiiKKr  utd  ihih  in  wiutr, 
un  nipatlor  lo  "adobt"  dselBiin  in 
il  of  dfynow  and  cLcftnllnMiL  Tbii  flu- 
iriorilr  U  iluo  Ui  Ihe  tact  tbal  whonnvr 
■oil  U  >nniwlhlT  ODt  llis  (li^it  chomlol 
ioo,  *hicb  ip«c4itr  Ulut  place  uiiiler  ttiu 
ol  tlu:  »ln»oaplu:tc  bclvcca  the 
Ilea  mid  ihc  outxiiule  of  llmr,  c<»U  Ihc 
•urfaotiuiif  with  alli^it  aaihlfljaf  ctmcat, 
«Dd  M)  iirairtabi  cnuuliUui;.  Oiio  inaj  noto 
tparlismatka  a*  cilinn  rut  ami  fnah-touliiua 
•«  it  ne»\j  male  OK  the  walls  or  Otitinj;  of 
"dsj^iati"  thai  ti*(«  boea  <rc<<ipii^I  for 
MMra.  Wlicn  tlie  ihraatcne]  (!)  "Mongo- 
tl*n  InvMion  "  coinvs  obai  faMU  of  hnppj 
(ViMliiib  Kill  find  linre  MnBOabl  hoincil 
Aad  it.  (or  ihvir  tiFtWr  oonuntmeDl,  t!i«T 
ndirWIien  tine  UisKiari  the  T«Uow  Birar,  it 
«UI  Im  bo  Mtiotti  mUaomer. 

In  point  of  fertility  our  ITcuiUm  loau- 
bcJ'  aiw  Ilio  o«uii(*r|iart  of  tliuw  desuribol 
\tj  l(r.  William*,  ean>pt  lliat  thujr  do  oul 
Mwm  ta  Kdtcr  ■.•iiiall*  in  ttamn*  of  draught. 
Tbe  greater  dqith  of  tbe  KobMika  dopotiUi 
— ^iMadlog  In  nianj  p1ai;ni  two  huailroj 
fiMit— and,  paulbtj.  lh<'ir  nuin-  ]i<'rr->c(  op- 
UUrf  Kniclurv,  may  mpluu  thi«  diffpriMiOB. 
As  to  ihe  oricia  of  tho  !o«^-b<<di  of  the 
CQi((^l  tilalci,  lEe  belief  of  Dri.  Hnydcn, 
Augbsf,  and  oUicn  that  thcj  arc  lacuslrLno 
d«p<NdPi  ba*  bicn  hilhfrto  acciiplvd.  IJiit 
It  ti  oarioiu  10  snM  bow  idativ  of  Ilit>ir 
fmoallar  chai«curiMla*  nn  tipiaia«d,  and 
tbeir  ranonl  fcaMm  bannoniz«l  with  tbc 
gooln^oal  anil  i»e(«aroIagla»l  phooomcina 
of  (be  gTMt  n^oQ  Irloj  Iwlwoca  tbem  and 
lb*  iiunuall  of  tho  Riickj  Uonnuini,  by  tlio 
bypolbMi*  tbat  thoy  ai«  lubairial  rath«r 
tbaa  fObaquwuB  drpnilt*.  ViMrly  all  th« 
ftiptnwnU  adduocd  by  Danm  ran  Bichtbo- 
fen  la  Mfiport  of  hii  tboory  of  Ihe  onf^n 
of  thn  IcNaa-badit  of  Aaia  may  b*  addaoixl 
witli  equal  fococv  malatU  mtdMJU.  in  tup- 
port  ol  a  like  thNry  berc  Of  laorg  than 
o*e  buAlml  anj|  twenty  *p«;dca  ot  ahelU 
loiand  and  identified  ui  ib«  towa  dqwwta  of 
Mebnalu,  ai  siren  bv  Dr.  Augbey  on  pa^e* 
^_MT  and  MS  of  "United  Stat«*  Qwloglcai 

^Vtvt  KMXBriteir  bevikw  ox  tbe 

^1  SPESCKRIAS  1-lnl.OMPHt. 

TITKUK  is  obvlotialy  b  doclln*  Id  Ihc 
inflaeopo  of  malign  criticism  in  ro- 
Mitt  times.  Etcd  tlie  mrag*  "  quarterly 
rer  "  Ims  lost  man  j  of  tbc  terrors 
irllb  wbioli  be  ttwd  to  be  inrcrtod.    An 
t^l«nt  eiAinple  of  t)iU  U  Bftord^  by 
i  Lijtory  of  Speueu**  "  Synthetic  Ptii- 


Rtporl"  (or  leH  h  win  be  seen  that  • 
latga  prapottion  ore  hnd^hclb.  And  it 
appear*  frixD  the  tune  **  Repon  "  that,  wUlo 
the  dMKMli*  are  rich  In  lb«  iwinalniut  land- 
anlinili,  no  oanfidvi«ble  ttninbtr  of  aquatic 
•pCflN  hav«  ttvrt  huen  identified. 

Ur.  Aughcy  tayt^  page  iAi :  "  OecMioo. 
ally  I  bare  found  the  teeth  and  a  >uaf  bone 
of  a  Sih,  but  Lar«  not  been  obic  lu  loeadfy 
any  HpccJix.  Thn  Kfnalna  of  nbbita,  go- 
pher*, uiUc*,  beaTMS.  Kiuirrcl*,  de«r,  At, 
and  buffalo  are  frequonlly  found,  Tbnu^ 
tho  entire  extent  of  tbeu  depoiiu  are  many 
rcmaina  of  muoodoiu  and  ckphaetB."  To 
one  who  faa<  ovnr  cncounlprcil  a  duil-stocio 
on  (be  great  plain*  wc«t  ot  theao  dvpixlti, 
when  the  landnvape  to  eitbor  boitaon  b  oh- 
■cured  <rilh  dying  ctoiidB  of  powdciy  dnlt, 
like  drifiinj;  fog.  udiI  hu  noted  the  almoet 
oanllnuoui  belt  of  tniulhllli  extendiits  from 
^^\■>>t•<cll  Knniai  Ibraugb  Baiieni  Colorado 
and  Wrorjiiiij;  and  Wwitsni  Nebruka,  cil- 
dcolly  tormi'd  by  th«iMi  big)i  windii,  whO"tf 
preralUng  direction  u  alway*  eastward,  and 
iiiarUliig  tltc  dopoalt  ot  the  bcarier  panicle* 
dmppitil  (roiu  thi  fljing  main  of  dual-frrisbc 
wbicb  tliey  hn-!  jcatbeivd  in  their  fuiy  trao) 
tbe  aiU  foot-hilb  and  hi^  plaian  KiU  far> 
thcr  we«twv<J,  the  thcorv  ot  Von  Biobtbo- 
fcn  oommendi  UiKit  with  peculiar  for«e. 
And  If  ■  (icrioil  of  (till  grtaler  aridity  be 
eimcelred  of,  bcforo  thuie  hi(cb  regloiu,  Itie 
Amerioaa  aiuilo^ueii  of  tlio  jGdade  ileppce, 
had  reoeircd  tliolr  prcicut  acant  pi«tcctloa 
of  ■tontod  gmuiM,  the  <oii«iction  ariata 
that,  eren  auiiTiiinn  the  ralumo  and  rclo- 
etty  ot  the  viml  to  have  bren  no  greater 
then  thaa  now.  Its  prevailing  direction  being 
tbe  Mme,  our  locsinlepofliU  of  tbc  Xortl^ 
weft,  like  thole  of  Ohlnii.  iiiaj  be  accounted 
for,  both  ai  to  tlioir  ari)pn  and  chief  peMil- 
laritica,  by  rafertnoe  lo  known  rauM*  dill 
eii«iin}i;,  whOM  action  hai  been,  indeed, 
irr*atly  uiodlfi*-!  but  not  "holly  auapcndcd; 
and  without  recoupse,  ncccaiurily,  10  tho  la- 
ouitrioo  hypothcal*. 

WlUUM  T.  IImt. 

Dana,  CDUiano,  Jbnaary  Jt  KM. 
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loROptiy.**  It  kaa  be«n  tempting  gome 
for  tbe  critiMi]  (ports  and  tbcy  bare 
I)ar8Ui>d  it  onwcnricdly.  It  bad  but 
fcv  fHcndc  aad  maltltndos  of  eD«iniea. 
A  new  deportare  in  philoMpby,  it  in- 
oiirr«d  tbo  boBtllliy  of  tTie  devi>t««i  of 
□II  old  pbiloeophica-  DcaliRK  with  tho 
lar^u-  asp«cl8  of  Belencc,  it  kindled  tlio 
jcoionijr  vi  DWTOW  •  miadcd  KiaotiBo 
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poUtloil  opirioB  and  eberbbcd  Rtigioaa 
b«n>l*,  ll  provokod  ih*  irrath  of  all 
wbo  nat  puaUntgd  in  traditioiu  Ap- 
[wring  In  wPBwriTe  puli  aai  toIooim 
l&e  twsBtr-fin  yewa,  it  wm  eoiuUlUljr 
iM&it*  UtA  pnUio,  Uiil  haa  Iwcn  all  that 
tin*  ■atyeot  to  « ikgrM  of  ^aw,  rldi- 
B^  and  dotractloQ,  wUch  b  quite  with- 
out panlltl  In  tlw  pan  liiit«i7  of  neb 
«iil«TfriBe«. 

And  f«t  daring  all  UmI  Ihaa  S[>«a- 
c«r'a  avMciBof  Ihooglit  ho*  incMsod 
la  wccgaMiOii.  appTMbtion,  and  power 
one  tha  nund  of  the  a^a.  Ita  doo- 
trinca  peniMitte  our  acriaai  lit«ralai«, 
M  l»  widolj  shown  bj-  ibe  ptuiodkala; 
man  J  Iiookiare  written  tor  and  asafaut 
ifatfEQ ;  and  Ibelr  anlhor  Ma&d*  to-da; 
Um  reprvMntatltv  man  of  tU  mou  In- 
Bamtial  and  growing  ndwol  of  tbotvlit 
In  modara  tlntaa.  Tlili  rl«w  b  (ortber 
TSrifled  hj  tbo  incna«ang  palilio  de> 
masd  for  lit*  woHia,  more  of  tlw  aoUd 
volnmn  of  tlio  "  Srntkrtk  PbUoMpb;  " 
luTinff  bacn  callad  for  dnrins  tha  laat 
iwdfcaaooib  Ifaan  tn  any  (Orawr  j«ar. 
Tba  tniMnnblo  critkal  nciataDco  S|>«b- 
ear'v  works  Imt*  met  with  baa  no 
doubt  liind«red  their  apraad,  loi  it  hai 
failad  lo  arrcrt  tliatn,  and  baa  only 
aarved  to  tart  and  demonatnlo  the  tn- 
hannt  atrengtb  nf  Ua  aTStonatio  work. 

And  now  tba  riofi^ah  old  "Edin- 
bsrgb  i{cvi«ir"lui  at  lost  awak«a«d. 
plidcd  Itstlf  aph  and  colewd  th«  lint* 
afalnit  Ur.  Spont*r.  Th«  rarrcnt  nnai- 
b«r  ooMaina  an  aitiele  entitled  "The 
8f«iM«rlaB  FUloaophr."  to  which  wa 
hare  call  attentioci,  not  becaaae  it  ha* 
the  aUglitast  ralne  aa  a  mntrihntion  to 
tba  Kibjtet,  but  boeanaa  wa  ma^  gaihtr 
tnm  It  aa  tnitniGtire  leaaoa  rognrdlnc 
tbo  d«diii4  of  tba  influcaee  of  rindic- 
tlve  irriticim.  It  ba|)pena  that  tba 
"  Eilinburgh  Roviow  "  baa  a  hiatory  in 
till*  matUr.  Tlii*  i*  no!  tbcBrattbne 
it  baa  practtoed  Its  blndfoon  ofoa  the 
rcfirewntatirof  of adr  nndog  kno  wledgo. 
Let  m,  tbcretoi^  Drat  notie*  its  wif 
record  in  relation  to  on«  of  tbo  moal 


Im|Nirtant  atepa  la  tbeprogroMdMi 
am  aclcnro— tbo  oBtaUbbnienl  <tf  "lie 
BmlnUtotT  tbuury  of  llcfat "  b;  fe. 
Tboraaa  Tuiuic  Wo  giva  Iha  'b 
view  "  Aill  ernlit  fnr  ean^ttaKJ  fm 
uprbidpled  intfiMai* 

mannncaa  of  11  ;,-i1ombi- 

entad  by  tb«  n-uri<i,  a  not  in  tba  ha 
nbai«d  in  (ta  mnile  ilDtage. 

The  "  Kurnm  Organun  iUmirt^^ 
ofDr.  Vminoi  Wbcwell  UanatOtvink 
dovotod  to  tiM  pbiloaopbf  uf  tba  i 
tire  sdcnees,  of  wliidi  tlia 
tfaor  b  «lao  iba  anUiMat  bialorian.  Di 
Wbaweil  bna  advcUd  Iha  two 
eoMpleMos  oxatnplea  of  cwojprthn 
An  and  ralid  bidu^oB  a/fiMded  k5 
phjiloal  Hlencv,  and  by 
ebarta  b«  lias  tllBatnlvd  in  a  rery 
log  way  th«  otunt  of  tlw  ol 
•spetiacnta]  facta,  and  tlia 
daetionB,  thU  an  broogfat  inM 
by  all-aiBbnulBg  tbeorim. 
chart  i*  an  "  Inilactlva  TaUa 
tnukoniy,"  and  it  ifaowa  fai  a  vtiy 
aaiins  nanaar  bov  complatdy 
BDCnical  pbtnonuaia  nr«  ozpUi 
broagbt  Into  lunnony  by  "  tba 
of  nniTenial  gmrilalioti."  Tba 
obart  la  "An  IndaotiTc  Table  of 
and  in  a  oomu^onding  way  It 
pHiei  tht  elnddalJon  of 
nooMna,  and  tba  oitplleailoa  of 
vptieal  effect*  which  rcanlt  fr<ai 
undnlalory  theory  of  ligbL" 
«vor  may  b«  the  tin|>orftatioB  of  lb< 
tboorlca,  they  have  fotilUed  tba 
]>o*e*  of  giving  rational  lnl«f]iKCati< 
to  widd  rangee  of  natunl 
and  of  gniding  tbo  btunan  mind 
pathway  of  now  diacorcty  by  tba 
er  of  prediclina  that  tbcy  ba' 
f«rred,  and  tbo  two  t)>anei«a 
gelber  aa  cmlimkl  briBiBpba  of 
NMoning.  Tlie  nctna  of  Ko' 
ba  foraier  aiaociated  with  tbe  law 
mivcTMl  fiTiivitatian,  mud  to  tha 
way  Dr.  Thumaa  Tamtg  wEH  h 
norta]  at  tlto  man  whom  Kcniaa 
litbed  tbe  nulDlalory  theory  of 
anil  wbo  baa  bottoa  bc<en  for; 
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:«ly  dtaft^ed  as  tU  Newtcra  of 
■dtnoo  of  opt>R*- 

Th*  opticttl  tli«orf  nliicb  raJgiwd 
tbe  sclonti&i  world  ttatU  tlift  b«giD- 
of  ibc  prutent  Motarj  wm  known 
i«  tbeor;^  ot  aninioii,  whicb  ■»- 
tliat  all  luiuSnotu  elTivU  oiu  due 
(Ivtlag,  mbouDiliDir,  aoil  OeflciM- 
of  wtatt  kind  of  matcrinl  oaqtiucloi 
pBrtklco.  Tlie  idm  of  vlhralor?  or 
fA»twj  action  m  ;he  cau««  of  liRlit 
mHj  broaeli«d  tij  Uu^gcos  and 
latoInMl  Ut«r  \>j  Eul«r,  bot  van  kqii- 
^rsllj  r«g*H«d  a»  •  erode  «pMul&tio<i 
witboat  KJeDttSo  ralue.  Dr.  Yonap, 
d«ToUDC  bb  groat  [lowrni  to  optical 
rvMtn^  *ooo  perceived  Uiat  tli«  cri- 
donoe  wu  d«diive  Id  favor  of  tli«  un- 
dtilaiorj  vi«w ;  and,  in  tli«  cma  of  tbo 
IsUrfDronco  of  Ughl,  be  proved  lliai 
it  affordt  S  corop1«C«  int«rpretalioD  of 
11)0  «ff«ctai  irbore  tbo  nubalon  tbeory 
wholljr  brcakf  down.  lU  dordopod 
Ilia  ideas  in  elaborate  pap«n  pubilabed 
hn  tbe  "Pioc^iD^of  tti«  Rojral  Socl- 
^^■7,"  and  save  Ibom  mature  exprcMion 
^K  tbo  Etakoriao  L«clur«  of  \mi.  It 
^Bwaa  Bl  OBoe  aeen  b;  a  f«w  diaoornio^ 
•deiUi&o  men  that  tbe  old  cootrovoriiy 
bctwoen  tlie  UitoriM  of  %lit  v»a  vir- 
toallj  )>ron)(ht  to  on  eud.  But  tbo  old 
•xpianatioB,  long  accopied,  oai)  saoe- 
tkocd  b;  tl»e  great  aatborit;  of  No«- 
ton,  wn*.  of  cuorae,  «UI)  nipretue,  irkil« 
th«  new  ezplanatioD  bad  its  way  to 
make  in  iKtoatiUo  drclea  and  in  tbo 
KG&cral  mind. 

Tb«  "  Edioborsb  RoTiew  "  now  ap- 
poan  apoD  tbd  iw^ae.  Tbis  qnarurlr 
had  Jiut  boon  Mtnblitihod,  and  wax  snp- 
portod  bjr  ■  iNilliant  corpa  of  writer* 
who  atwac(«d  wid*  aUcntlon,  and  ^re 
10  tb«  periodical  an  cit«n*irc  and  pow- 
erfui  infloeDoo,  llenrr  Broapiiau,  af- 
terward Lord  Cbaaoollor  of  Ktiniand, 
was  HBong  its  fbundtrv,  end  wai  ouo 
of  ita  nMMt  Ttmtttllo  and  efTectlre  writ' 
«r>,  and  h«  bad  hicnaolf  dabbled  Mine- 
wbat  in  optical  tcieneei  lie  reviewed 
Young's  fiakorian  I.ectin«  on  "The 
Tboorr  oT  Ligbt  and  Colon,"  wbieb 


appuir«d  Id  tbo  "  Pbl]oaoptiieal  Tran»- 
oetionii,'^  and  the  article  was  puUitbod 
in  tlio  int  voliuuo  of  tbo  now  Kdia- 
borgli  qDsrt«rl7  Issned  in  1S03.  It  was 
an  insulting  and  maltg&nnt  attack  upon 
Dr.  Tounf,  wbom  be  ridiculed  in  tbe 
e€iiari>o*t  manner.  Ur.  Brongfaam  obar- 
acUTlz«lth<.>BakerianLeotur«aawortb- 
lc»^and  Miterljdononacedtboaatbori- 
liu  of  tbe  ltov4d  Society  fut  de^radiDg 
(cioDce  bv  admlttbg  such  fooUsb  speoit- 
Utiooiintotbcirpublbbcd  proeeedtnga. 
Tbe  e  vent  is  M>  tneinorable  Ukst  we  absll 
l>o  noosed  ion  mskJnfC  loioo  iitiotations 
trota  the  article.  Il  opera  witb  tbese 
words:  "  A*  thu  jiaper  eorttauu  tWlJt- 
■njr  vhkh  dttenet  tKi  tutia*  rithtr  ^ 
0af>tHmtnt  «r  iJtiMterjr,  anil  tail  urn 
/aet  JeititttU  iff  etery  tpma  of  mtrit, 
woaboold  bavo  allowed  it  loptisaamoDg 
tbo  moltitado  of  thoM  artiolca  which 
muat  slwaya  find  adiuKtonco  into  tlt« 
ooUoctions  of  a  society  which  is  pledged 
to  publiib  two  or  tlireo  volnmes  oror]r 
year.  .  .  . 

"  Wo  wish  to  raise  oar  feoblo  voice 
a^uiiuC  iuauvmioua  that  can  have  no 
oilier  (iffixt  than  to  eb«bk  the  progress 
of  Science,  and  renew  all  tboae  wild 
phantoms  of  the  Imagination  wblek 
Itannn  nnd  Nuwton  put  to  tliftht  from 
ber  teiuple.  .  .  . 

"  It  is  difficult  to  ar^ne  with  an  au- 
tiior  wlioio  mitid  ia  tilled  with  a  me- 
dium of  so  fickle  a  vibratory  nature. 
Were  we  to  take  the  trouble  lo  mfbto 
bint,  be  might  tell  u*,  '  My  opinion  is 
ehanged,  and  I  hare  abouduned  ibat 
bTpotbesia,  bnt  bore  is  another  for 
yon.'  .  .  . 

'^  We  demand  if  the  world  of  sci- 
ence, wbicb  Newton  once  iltuniinatod,  is 
to  bo  as  changeable  in  its  modes  «s  the 
world  of  taste,  wbicb  ix  directed  by  tiio 
will  of  a  siU;  wonrau  or  a  panoper«d 
fop.  Ilns  the  linynl  Sooicty  degraded 
its  publicatiuns  into  new  and  Ijiiliion- 
nblo  theories  for  the  Indies  who  attend 
the  Boyal  Institution  t  iVoA  jmiort 
IiCt  the  professor  continne  to  amuse  his 
audloQco  with  on  endless  rariely  of 


■ 
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ram  ^crczAit  scixscb  moxtblt. 


it  vMaen^Ced 

«  MtUdf 

dafl  f^wfa:  -Fortwmlr: 

of 

t^  *pynciaU«c  isteDid  all 
WUrywtM     aiwi— it.  UGul,*^ 

wilHrvha  had  thm 
p«Wt  «v.  and  who.  ra  Om  • 
Beriew,'  pgvnd  rMloik  ■!}«■  ' 
■ad  bk  veralHlkMa." 

ftiA  vm  Um  powvraf  ' 
•4  critleiMB  at  Uw  iMvlMftbiir  cf 
ecntarj;  aad  torii  Uie  flm  fntt 
pMl  «r  tha  "EdubnrgU  &«tW>' 
nUtkn  to  tbe  pnciwn  or 

B|^l*7Ban  hmre  tdao*  putcd  i 
tat  tfae  oU  Bcoleb  qaaitcri/ hM  I 

MfhiBg.    ObtMoMuftlwfTMtc 

Uist  luTc  Ukm  place  in  Uia  ' 
tiumgbt,  ii  nnilcrukM  to 
Oertwrt   I^MOC«r    the    taetks 
[■rbT«d  M  cff««tiul  m  «Bpp 
(^raaUst  scientific  tuati  of  iKs 
ceDlnry.     It  vrill  faU,  md  not  i 
but  til*  abmrd  aaoiml;  of  iuj 
vill  be  rvrtain  to  defeat  t<i«-i 
prupoaea  lu  acwtntilfa^    Tbart| 
bardlr  1i«  a  |[r«at4ir  conij>)Ln>enl  < 
wort:  tA  fpeaoM  Uiut  tbai  t&« ' 
bfirgfa  KcTiew  "  sbiiaM  al  thii  tin 
prinlad  w>  iucompelaot  and 
■a  anaalt  apoa  IL 

Tlo  rcri»war  estltlM  hU 
"Tbo  gpMcerian  PblUwopbv."  ball 
i«  bUe  to  i(«  tlil«  in  tlut  ii  nuk 
tbo  slifbto'it  Kllcnir>t  Vs  dpid  wii 
philoMphy.     It  nhfiw"  no 

of  It.  HDlt  OOnrtT*  tlu  ■!l.T.^>1)  -''  Etil 

of  itii  r««l  cbanolvr.     1  ubI 

M«fit>edio*'>tr«t  Priti 

iag  volnmo  of  th«  [ri>  <i  \T 


lUa  fl^^araa  bK7.    Aiia||Wli% 

—  wwhwail^«ajw»fcwUa»flU 
^a&MttMry  iT  tAr  ri^Aaaf  a«f  fib 
Wc  ha*«  a  right  to  4mtaA. 
lU  hyyaOM^  <M1  fct  w  ooHte- 

ivUtair  ndM^tftBeaUatotlM 
I  a*  Bat  to  nqnif«  parpetaal  and- 

lat  and  palciUas— thai  tbf  cUId  whiofa 
«B  atooy  ta  |Aa;  wUbahall  baloknU^ 
h«^hy.  and  boI  of  die  paay,  litk^  !»• 
tm  of  Dr.  Taaay'a  fradactiowi  wbiiA 
bare  iearadj  ■raim'aa  to  anbiiM  mlS 
Aafrntfal  paraat  baafnnAbadtuaitb 
a  aav  fitter ;  ts  make  wa;  br  wbieJi, 
b«  kaocfa  on  tba  bead  or  more  b«r- 
baroQilT  espoMB  the  fint." 

Thb  b  cvtimdIt  poor  tlitll^  nad  In 
^UsbtornbawjMnllilMorr.  Of  tbo 
OBB  M  abunafanj  *ilifi«d  bj  a  reck- 
IsM  trtUe,  ProfcMor  Hdnaholts  ibiu 
■poiIo:  "Ilis  wasonaof  thamont  pro' 
fomtd  mind*  thnt  tbo  world  bo»  ever 
Btea ;  bol  Ii«  bad  tba  tDUbrtune  to  b« 
too  mach  in  advnaco  of  bi*  age.  U« 
excHtd  (be  wocdcr  of  liif  eoDWmpo- 
rarlea,  who,  bover«r,  wero  anabie  to 
follow  bim  to  tbo  beigbtaat  whkh  bis 
daring  latflneotwaaa«eartoa«d  to  aoar. 
Qm  moat  itnportant  idea*  Uf,  tbcrefofv, 
boried  and  for^Mtra  in  ilw  folloaof  Ui« 
Rnjal  Sociatf  onlll  a  new  ^neratlon 
gradnaUr  and  pain  Tall  j-  mnde  tbe  aun« 
dlscoverlM,  and  jiroved  tbo  craetnea* 
of  bia  aMcrliona  and  tbo  truth  of  bla 
denoiMtralUiin." 
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wlilcfa  WM  [rablishtd  twenty-two 
I  ago,  Mid  the  nrliclo  U  cbnract«f- 
ibrougtiiMit  hj  thu  mo*!  incxcui- 
n!>l«  i|rnoran<^  of  tbo  subjects  consid- 
BL^mL    It  u  ■pit«tiil,  coDtoidptunaA,  and 
^HlppMDt  111  aptrit,  ficloia  In  mUrfpre- 
^Bnitatioii,  nnil  m«ui  in  its  «orert  in- 
l^ilniiUiou!!  «ud    ifutrigbt    iiiipuUtJousL 
Brou^m't  assaall  upon  Toiidjc  ts  its 
moiltil,  nnd  tbo  pliriMoolagjr  of  dii^or- 
ageni«nt  la  alimMt  identk-Hl  In  tbe  two 
IMqien,  m  wo  iUnfttnttc  b;  llali«Ji«d  piw- 
wurM.    Tlie  reviewer  mv*  ofSpMiccr: 
*M«ha»  n»t  a*etrtalned or  tliteotwtd 
1  tingle  ntie/aet,  nor  put  any  oU  oittt 
•  iit  tueA  a  teag  at  tofu$t\fjf  ang 
'  h^tnet  at  la  tkrir  eauut,  etlh^r 
Imenodiktv  or  iilttmut«.     Ue  Iiiui  only 
appliod  new  and  fanciful  t«rma  to  tliu 
ooltootion*  be  ban  made."    Anil  this  is 
the  vaTbeMmathenuttvr  up:  "Thi* 
U  iiotlitRj  but  ft  pbiloKOpb}'  of  opU^cta 
and  plirai»cr»  inlro<luc0<l  and  curriod  oa 
with  an  nnrjv.ilod  «oIi'mititr,  and  affet- 
tatioa  of  precision  of  atylc  concc'iiliiit; 
tba  looaoK  roaMDing,  and  tljo  liaxicst 
ii>d«Snitraaa*  on  arory  point  cioept  ibe 
bore dOKOiBtic  DCsntioo  of  any  'know- 
able'  or  knowing  aatlior  of  tlie  uni- 
TBTWj;  Khkb,  of  counic,  iit  the  nason 
wby  tills  abaurd  preleiuc  of  a,  pli'tloio- 
pby  ba*  nbtalnod  tbo  odmirntion  of  & 
mullJtuile  of  ptoplfl  who  irill  nwnllow 
any  csm<'l  that  pTvt«adB  fo  rarrj/  the 
^vnrld  tlattdiny  an    tA«    tortoitt    that 
^Kfcuwltoa  n/ithiag,  proTld(>d  ouly  it  bai 
^■BCcn  gencrntcd  bj  a  mnn  out  of  bli 
own  brains,  and  a>a«rt«d  ia  impoiiug 
lanjnnjitt  wilb    oufHcient  conSdcnco." 
Tbe  pliilocapby  of  tbe  unircno,  it  may 
bo  r«nurk<?d,  which  1^  tflclll,\  held  by 
the  writer,  i*  Hmply  mflUicniatles  and 
physics  pin*  Sootcb  ortliodoicy. 

We  have  DO  space  to  go  Into  par> 
tUmiara  fn  nt^rd  to  thia  perfomianco, 
but  maj  giro  ono  illnirtratlon  of  Its 
JoosncM  and  ImJ:  of  decent  remrd  for 
tntti.  Its  fragtaentary  quotation*  are 
mado  in  tlio  most  sloronly  manner,  and 
miied  up  witb  the  language  of  tho 
vri(«r  so  OS  to  oooroy  bisoirn  perrerl- 


edmMniag;  and, as  If  conscious  of  thiii, 
h«  sootDs  to  think  it  necessary  lo  nuke 
at  IcoHt  one  fair  extraet.  So  be  Mys : 
"Tbia  tfmo  wo  will  not  omit  a  wonl 
for  brevity.  Wo  onj^t  Co  gire  at 
least  ODO  spedmea  of  Ur.  8pen>c«r*« 
most  careful  and  prtclse  styiu  uore* 
diioed."  Tbeu  follow*  on  extract  of 
«Ight««i  lin«s,  B&d,  If  ibe  reader  will 
beliere  it,  tho  passage  tea*  rtductd  hjf 
the  dropping  ftf  teholt  clausra,  wliiob 
were  not  only  aigniCfjint,  bat  mode  tb« 
entire  statement  unlatelllgilble.  Aud  if 
tbo  reader  besilatei  t^  believe  tliia  on 
our  aathority,  as  (oo  iui|)robahle  a 
tbln;,  then  let  as  aay  that  Mr.  Proo- 
tor  has  exposed  It  In  his  toti don  Jour- 
iinl,  nnd  conviclcil  the  ivricfxtr  of  ma- 
tibttion  by  publishiog  the  extract,  with 
tho  otBlssions  bracketed. 

Tbo  "  EdinbargU  Keriew  "  will  not 
succeed  at  this  lace  dny  in  tbe  roTiral 
of  its  old  tactics.  Its  "  slishlug  "  arliclo 
will  be  rBl«d  at  iu  true  worthln'wneM 
hccnnsc  there  are  now  miiliiludes  who 
liavis  souic  intcllitient  understanding  of 
tho  Spenc«rlan  philunophy,  even  if  tho 
chosen  nrien-cr  knows  nothing  about 
ft,  oares  noihlng  about  it,  nnd  ooly 
takes  It  np  to  nuke  a  sensa^onnl  cari- 
cature of  it.  In  conflrmatlon  of  this, 
we  iinoie  u  paawgL-  from  n  recent  letter 
of  Mr.  Richard  A.  Proctor  to  tbe  '"  New 
YorkTribnno": 

The"  Eiltnbuish  Raviow"nink<a  nsarase 
•wsall  00  Ili-rlitrt  Spetmr  this  i^aiTtor,  to 
ui  ■itlclo  wrf tian  In  n  olylo  (o  foaiiliu  tbtt  It 
mi^bt  Bs  well  tiaic  been  abnied.  Thftn  who 
admira  the  work  which  luu  elreiuly  been 
■chievol  uiil  it  in  prognai  of  adilovemcnt 
by  tho  Icnilinfi  iitjilasophcT  of  the  (eecury, 
iiill  bo  icannly  Inn  )alii«d  by  Ihb  OclUr  uid 
BcrlmonloiuiaUack  Ihui  Ih^ie  trbo  bavoa  re- 
fpud  Ihrtht  nputsBon  of  Kr  E'lmand  Beck- 
ett. Kir  Edinunil  huatlackEd  the  Bnoon  of 
tlus  day  In  coriiii  lliut  would  be  hardly  tf^ 
prapriMe  If  applied  t'l  one  of  Iliofe  ■IwuTd 
ptT^tii  who  IP  (hnnt  «i1h  IhMrinitbsl  tbe 
eiinh  is  Am.  ilm  law  ••(  irnily  i  gl^witio 
iilundcr,  and  the  w|asrtniii>rTliv  (rircl*  ohild'a 
pliy.  BtUmslnjt  mynrlf  tn  bolh  eak^MlM 
•bovo  mnttloncd,  1  am  ilnuUy  frievnl.  I 
raloefib'EdiiiiindBMbtt  uakM  ptrMiud 
fticmd,  a  msMorly  lewoiuv  vilbia  nrtsin 
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Dm*,  and  lat  at  ttw  wuA  tklUfU  *4*o- 
Ml**,  wkMlur  d  s  K°°^  at  ef  B  hiUimImq 
oniMi  tliM  I  t«TocvcrDK4.  lUcbcn  SpfOMr 
1  MiOMK,!  nay  ■hnoN  m;  ictvnnca,  m  the 
(Mtter  ofilie  nnBdot  (fttou  ef  philMiifiliT' 
Uw  mrid  ha  fM,  Id  d^  JiulfiiMut,  knoini. 
Tkat  a  i^m  uluiw  MMONba  RBch  aa  wiibl; 
•houU  at  Une*  tkll  Into  tnor  la  ■■illiiiii  of 
detail  laajr  ba  nadDj  admltlrd.  Ontj  a  Tew 
iMska  ago  t  polnled  out  In  tbt  paito  aT  mj 
wMkly  JiKirMl.  '^  Knowkdgs,"  wtut  1  hold 
to  bean  «atiixdir  tniMMOw  ncir  oTIIwfant 
Bpcacn'i  mprciint  tha  i>ivbaUo  0il|^  af 
tlaqv'*'"*'*'!"'*'^^  Vm  ovtn  In  nBiten 
ofdaull  Ula^tngloilwwaricif  itndiJbia 
behaibcankiacularlraka-'dghWi.  Detm 
pcinted  «« ika  blladM  wdnljiBW  tbe  hmr 
Mocrtod  tcaeMne  rat^etiiig  Uw  aielhr  ■fa- 
un, ataf^iulna,  mbula,  ata.,  'wUdt  nan 
Bka  Ant»  nd  QogboU  Iwl  dealt  wlik 
vb^MA  ilalMting  Bttvt.  !■  evetr  dcfiait- 
ia«it  of  acMBcc,  In  lint,  dunsb  a  apadallit 
InnHoa,  Hatbwtgywewhaalrfthb^ttfc. 

TktamdciBtbe-'Eiiliibnrifc  Bsvkw" 
U>TM  gpcacat'i  ftow  nnloncbtd.  Il  la  sri- 
dcM  fai  aroy  U«*  or  tlib  aew  piadiKdoa  ilut 
tlMaanlty  wIMi  Sir  EdnwBd  BeckMi  Lw 
alvBfi  fblt  md  ii|n>nl  tuwud  tU  Mch- 
ingiorUwacbaalof  wUck  Speiwci  ha*  btcn 
Itw  Bae«a,  tba  Dcmlu,  ud  Uis  Ncavni,  hu 
mado  U  fanpoBible  tot  bim  to  nad  with  rroi 
BT«n«a  attwHaii  tbs  v«ric  whMt  ba^ntM^ 
la  niiidHL  Qo  Iw  not  «i^lit  tba  twiaat 
slltBiDar  nl  a  sattM  oT  Mr.  BpHiMi*a  nal 
nMaaioK.  rnm  tb»  emljr  f  f  vUcJi  h* 
daiB)  to  q«oce  cMii«  bo  ha*  aIlov«d  •oreral 
imponiBt  «Didi  to  dnft— b]r  acddwit  daatt- 
Ihb,  bu  jft  not  hj  mtn  aBddent  Id  tan- 
•criUnc  «hM  be  bad  tlattdf  CHtAiOr  lead 
aDdrndoMood;  fmlliiiiiiTirtng  nblirh  M> 
lows  Ula  10  ika  fTouad  aoaocaMlhaoBlt- 
ted  WMdi  an  iwMcd. 

LatDDOewnplo  aoffloa  ta  dbiwbow  M- 
teri;  Str  Edmund  Bcokott  eitbcr  lua  tabaod 
or  mbrcpnwDM  Iho  lOMiib^  of  tba  banooi 
caDlcfDporary  whom  ho  «a«iullii.  Dtrbtrt 
S[«iiccr.  ipcaklDii:  ot  lbs  Grtal  Ftaat  CaoM, 
IniuccoUlDit  >U  Itms,  AbaoMo,  DDeondl- 
tiOAal,  aajilliatveao^FCMclvtll.tanonlT 
laoognlu  It,  ti;  Uw  paaktcnMor  (br«>  Thit^h, 
a*  U  *n»,  a^mlnliiM  It.  Sir  BdMintd  n- 
pjJa  (lib  «•  KiaiTakM  to  aqlttc  diM  the 
(Irwt  HiM  CaoN  i*  Mthint  alio  bnt  patda^ 
•ntFena.  Btekalt rabukaaSpMCerfbriptak- 
iiW  «f  tba  "  law*  uT  motlOD  "  •«  tb*  tcmIU  of 
MpariaoMi  aafiac  tkit  II«wtoo  t«(>aidnl  ibua 
auMtr-ovidnit.  HomaalhaTO  bi]roU«n  Xev. 
t(«'*  "  PrincipB,"  whei*  llMia  Ian  tn  pn- 
—auihy  jCawun  m  now  apokMi  hj  Spta* 
Mr. 
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DocaBBoajiaiv,  conlBlsdng  I^itt  ^1 
ilMiloDf   ab>Mt   y-tn-ii«^ 
Van  vt  ConiamoiM  TTtaawiii,  _ 
U«n,  Food,  DDd  Waiar.     WUh  j 
dIoM  OD    UtlnrECtMiu  and 
Matvrialii.     Rj  Koam    ''    ~       c,q 
Sanltat;  luajwctar  ol 
IbaHli  DqiarlinrfiL    .'■.  - 
plul«i*Ctt     Pp.  IIU.    Friw,  I 
Thibx  are  now    Init   tc 
hare  itn  hardlhuod    U   aajr  tlM 
knairledct,  or  lofuniwlloa 
tiiiauiDtkn   of   bvalili,  li 
BdI  If  It  bare  aaj  vaJna  *li 
porrea*,  thcM  la  U  of  inty  (peal  I 
tor  the  taatntcaanCT  ot  hralih 
tbe  nprentot  canbtj  tnMt«L    llnaji 
ooniw  be  mM  tlut  our  (lUhcn 
vatT  vtU  vitkiMil  all  thU  bocluf  i 
lOaUev,  dniaage,  a«d  ocbcr  b;; 
lan,  b<at  till*  la  oalj  u  apoloBr 
ra>c«,  o(  •  plet  tor  fmMaioa:.    nm^  1 
obola  bbaofTor  tba  in)«U,ud«T(*7»h 
kdg  Ufa  Mid  TtBonM*  hcttltb  lata  kMI  ( 
FBCalfBl  npuD  lb«  ncBtMary  cMdlD 
«b«r«  ibtM  baW  bam  trutlBg,  I 
taTalUiu*,  Mnaatfdcncaa^ ) 
•nd  tba  itaMMCtlon  of  nnnUM*  I 
br  ptnUtOM*,  ban  bota  Ibc  rcMlla. 
ItpMiuil  ajw    tba  tbMlo^ey 
tba  phrnoniona  ot  iMtarem  wml 
aoDOUDUid  for  bj  Ibr  [iiiiilit—i 
^abun  wblcb  tt  waa  la  vain  Is  rtijii 
•nt  kaawD  at   lb«  tmI  eaoM  at  i 
and  tl  waa  tbmian  d  Mbjad  Ibaii 
bw  digbi  atianloD  alibcr  prinialy « 
lldj.    Bat  Id  Ifab  nan  M*MliB«  i 
rotcd  •»  amdneMlj  to  iba 
dlSml^  at  knoatledp,  tnm  «i«  1 
to  foci  tba  loapwtaDM  af  a  bttttf  ^ 
MMuBng  el  tboae  phjtieal 
pbjdab^Ml  kva  «pe«  »Udi  I 
pendent,  and  lbef«li,e{coa(aa,D| 
Mill  aboat  Ibiir  urgtuej,  and  Iba 
(vdaebis  Ibm  to  practlotJ  ^ifiU 
norut  and  atnptd  peeplo,  tod  eAas] 
lent  and  pkn*  poopk,  are  na  i 
bonid  hf  all  ibb  tDodem  htflaile  i 
bm  In  tba  b^ipj  onWr  of  tba  >crid  I 
of  pinaoaa  at*  ocrtaln  in  h-  — ;  ■  '^4 
oDI  of  tbo  vsr.  and  ibo;  i 
br  otbcn  «bo  will  rcganl  i>i>ih  •-.: 
not  ottlj  of  the  Crat  imponaM*.  boi  (all  i 
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I  KraliMt  fnUnM.  k  gpiwl  m&tuj  (do- 
inralTM  ■  Ttrj  coiwiJerablo  tsdcN 
I  ol  the  DwUiad  of  N'Uu[«. 
Fc  hevtilf  avlnmc.  thtrcFon,  tlie  fat- 
ring  hfglanie  llMmtera  «f  tlic  age,  tnd 
I  glad  10  N«  tlut  tbe  but  ntmiti  Art  dc- 
;  dMmidvcs  10  It.  ind  gl'ing  the  p»b- 
>  raiiitu  in  virloiu  fotmi  at  their  leri- 
OM  •nil  (wful  ituiUci.  The  litilu  toIuihi: 
no*  brfnrc  HI  ti  •  tlmcl/  uid  mait  tsIu- 
■blo  coBtrlhntkili  ta  tha  aabjcct  In  Iti  |)rnc< 
tical.  <iTvrj-d«7  Mpccti  for  Uio  u*«  nf  linuaiv 
lioMrr*.  Pint  «t  nil,  l(  b  •  careful  mul 
tni4t«onb;  bbcb  b;  a  thoi«iij[!>tt  prrptrKul 
man,  abo  has  had  lur^  ciiwrieDcc  of  lij- 
gLcaic  nb}wt>  as  f^ouitar;  Itupcdot  of  iW 
Scir  York  Olj  Ucoltb  Department,  II  biu 
been  Dr.  Tra«7'«  baunm)  la  applf  HUiitftrf 
•dcnoe  W  tbo  ait  of  litbg  under  oar  prct- 
«nt  4iiiiuBlic  ooiutnctioEui  and  armi|:[e- 
meats.  Debuluu]  tomMtaclunl  dlHii'iilttcn 
tlut  ariic  from  the  UiOwnce  of  bad  air,  bad 
•ewerasP.  bad  dralnagvv  bad  houte^oMUlruc- 
dm,  bad  pfNuitltm*  rMpeetlng  infcctioua 
iHMMOi,  bad  food,  bad  wttw,  and  bad 
ptambtns.  H  itr«ini.-d  to  Urn  ibii  there  vaa 
■etded  a  Utile  bouk  almpljr  of  facia  oad  ro- 
■aU%  f Ke  from  Ihcory,  4<MuaiiOD,  or  apccix- 
htien,  and  wrilUn  la  Um  pUnMt  atiile.  tliat 
irauhl  atrre  for  crctjvdaj  gaidanw  in  rcla. 
tloa  lo  all  Umm  sanitar;  tubJt.'cUi.  It  la 
full  of  b«i«f  rulM  and  dir«ctiuu»,  and  lueful 
taforaatlsa  i«pa4iii||:«anitai7  conlriTanc**, 
how  UiFT  aro  I4  b«  obtained  and  wliat  tbejr 
«o«l,  anil  from  Ihb  point  of  vivw  It  nia;  be 
rt^nlod  u  a  pracUul  luinmjnjt  up  of  tbo 
DUMt  itr^tBl  mjolrvnitnu,  lb«  b««t  tadlitin, 
and  the  vImtwI  dirtctloni,  Uiat  nlll  b«  of 
torrioa  «tprir  daj  and  to  ewTbod?.  We 
baTD  md  ilw  iMuk  will)  oait^  atul  «an  rec- 
vm—V*  it,  ■Ithoiil  heiltntiou  or  qualifica. 
ttM,UOIM  llial  «ho(ilil  ti<i  k4p(  toriMoitant 

nftmiw  hi  oicr?  bouM. 

DITKRNATIOSAI.  SClEJfTiriC  8EIUC8. 
Tb>  Coxcn^a  xxd  Tiit^via  or  UoioaR!! 
PlT'ioi.  tiMnnd  rditlon.  lojwd:  with 
aa Introductor; Eataj'.  It>  J.  It.  »:rii.iiv 
Kew  York:  D-lnnlMoDACo.  t^ZiS. 
Price  •I"- 

Tn  firM  edUloii,  and  a  prpttr  largo  ono, 
of  tU«  profonnd  work  wa*  fthmiiiiffl  aomo 
tlcBO  asn,  irhteh  (ficaka  wnll  for  th«  !nior<9i 
of  Amoriean  waiirr*  In  tbo  tboroojchillacaii- 
ilonftfibofrndunontal  Idea*  that  are  at  the 


ba^  of  idciMt  and  pbltHophf.  Hio  ood- 
tinned  dnmand  for  the  irark  nukliig  naeta- 
tKTf  a  aeoaad  odUloii,  th«  author  lioa  aub- 
footed  tlio  text  M  a  okwc  r«<I>ioii,  and  pre> 
fixed  10  >l  ■  nuuterl}-  inlrodocllon  of  tortj. 
four  pngci.  Dc  lierv  aiiilli  lii  iniclf  of  Iho 
criUoitna  pautil  upon  tho  aork,  botb  In 
tbb  ooontry  and  abr«od  («hrrr«  »ar<r«I  adi- 
tioaa  of  It  baie  alao  appeared),  to  italalo 
the  purpoK  o(  tho  Toliimc,  nhiob  baa  been 
B  f^cxl  <loal  niUundeiiitood.  nud  10  rrplj  to 
auch  objertiom  in  «»in«l  to  require  alten- 
tioa.  The  cflcct  at  ihla  ludd  and  brilllaat 
dJKUHlon  Kill  be  to  greatljr  (■cililotc  tbo 
gonoral  apprphmiiuo.  aud  to  enbanoo  tbo 
Intereat  of  the  work  to  thoao  wbu  lako  k  up 
for  llio  £nl  time. 

Id  out  rciicfr  of  Ju^  Stalto^a  book 
npon  Ita  BnE  appoaranor,  «e  pointed  out 
that  It  I*  a  phllonophlcal  taij  of  the  rola- 
Uonf  of  motaphjulci  to  pbjiloi,  ddlgncd  10 
ahow  that  man7  of  tbo  lending  phjaldlU  of 
the  iff  are  b;  no  mean*  oa  far  cnuadpatod 
from  old  mctaphitsical  IcOucnna  aa  It  ia 
ciuiloinar*  to  bplierc.  Ho  altai-ks  aomo  of 
th(i  fundaniviitiil  ideal  of  modom  phjalm  aa 
beiiiK  *trii-tl  V  nictapbridoBl  auumptloiu.  atid 
•bo«a  hislorirallj  how  they  bale  lurrived, 
and  pnrfoniivd  their  old  diilici  io  neir  rela- 
ilnna.  Ilut  ibu  book  irai  eomnnird  aa  an 
on>Uiighl  upon  the  foundailona  of  iiiorltfra 
phralc*  lo  tbo  ioteieata  ot  a  bad  iop|apliya> 
la,  and  the  author  wns  enlird  npnn  to  offw 
hEa  Rihalilule*  fur  the  fundamental  doelrlnM 
ho  aimed  to  gwvep  anay.  Wc  quote  lonia 
pafsagea  fniin  tbo  now  Introduoiion,  which 
Icare  do  room   fur  further  misniulentaiid- 

Ttw  ratu(ipriA*iulnn  t  iprgli  nt  I1  rrrf  rarvrl*- 
Ine.  In  Tlir*  of  ibi  Biptlrll  ilrf  lintlnD.  n>nliIn*A  la 
Chi  it<i7  Anl  HnianH  of  nr  fnltrf.  ihu  tlittnnk 
tB"d*^tMII  M  *  roatnbullon  ont  in  ptiiilrn.  tint 
onUlDlf  U  maUphr>le>,  hut  in  Iho  ihHiTT  nf  nw- 
ntUon."  HalnUliitaDilini  tlila  dsDltnilnn.  iiu^i  of 
WT"^^^  **'°'^^  11  fu  b«  iny  |mrpn«f>tnMpn»IhA 
t>>«t«imlB(i  and  dilbeU  of  pirOiulu  thmrlM  u 
diTtcw  furttirt<i]!ljntton4(lhKa,Bf*>UitlniiD>iila 
of  (•warch.  and  nippoH  that  tnj  minnt  In  miin- 
plT.  M  ro>  of  my  rrtUe*  apnOM  it.  -  to  [dck 
lltitt  in  UiM*  IbcotlH."  <r.  la  Ha  Iviciim*  of  n- 
oll»r  rrtUf.  "lo  eiuiliy  *bi1  dBioIti].  nrntiwHe. 
tlooa"  btivno  itioni.  M  -•»!  ha%  hf  Iks  «■»," 
ud  "bnmr  frIcniIlT  beiili  loevtbir  ~— In  tlmt,  to 
lb(  •pint  of  I  tnn  of  KlcuUCr  |i)-rTliulil>m,  lo  dla- 
fwdtt  VM  fiunllin  in»«h(»li  of  pbrileal  <ia«ca.  « 
noi  ta  Invitndua  Its  naolD.  And  Vi»t  iiHupkfn 
llul  Ifill  tn<opr*b><idwhatM«afauiail*|iMM4 
to  lorm  tlM  -laboraMry  ftuwUaa*  of  %  \fijtai 
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Ite  lMli>*»  ■  '  mtUof  h^yottali  *  *kd  *  ibaMT 
«drw«  vta  tto  (bM  aT  Iti  AM  nluiiir  vr 

Itm,  ttw  brt  1^  IWI IH  Ik*  rarp*Ma  aCCte  Ik- 

qa(T  •*  wiiib  n>r  uvii  u  4rt«i*i,  i  la  •<«  wt- 

rMtfr  onnaa  wtUi  ik«  -  lAvnUfT  nuwttH "  af 
'■wtfcm  bfrMmm- or  t^^iktl  IktrM  M  dt 
HjatfiMU  M  naUw  «wnal  tfer«(«l  ttnrtM 
Md  IM  ■minmn  iry*  mttMnhm  h  ito 
ll|Ua((W  wtdtrm  Uwoy  (<  aofyOM-^  itaMj 
wtui  kM  Mt»B  lU  >M  IB  T*I7  niMt  tlaiM,Hi«  k 
IMMlal  ■ya*  (bi  l»niMn«*»ft  ^  aitMtlfc  ajtb- 

<Mi&  sf  Ik*  towt  fMvnlK  Um  anMUM  fT  Mo^^ 
■at  ■N"k-  J>»»i<  tki  bar«fWM  Balks  4«t* 
•tad  k]i  fk*  MteMW  afMOfanBn  kfiliUa  ud 
|i«r<)k<i<>0  •**  *iKk  ••  >kaa«  1  Oaf  Ik*  tkaocVta  W 
IMS  M  Mr  |H«Mar  ^arta*  w*  >aMM  mi  «aa- 
inia*  If  ika  (tn>*r  (b*  aaKwlaak  *lk  hr  k» 
CiBf*tiMa(IMiMni  ta  M  maal  cao(n*(M>« 
a(M«);  Um  ika  bi^»ff  ifo^M  a»J  -tfc»a|fai  la' 
br  a  (I  raa  («>n<*ia  la  u  a  canala  aMaM  a  neaid 

fir  'iriiiiir  iirt  l-j  iiftmiimiinii  n 

and  Iboa  tabadlaa  iBl  anw  to  parpMaM  M  (f 
■«>•«•••  a*  lUMikai  ikat  ibli  k  tbt  iMi  klM- 
ad  at.  tf  *at  aarantatr  nvrawd,  la  Uh  eU  DtiHr- 
Talha  aemrllac  to  nUth  anry  iMlatt  fcn  or 
■jWaoi  of  nn*  lantna  a  dlaUaM  MtapkjAal 
Ikaarjr ;  Ibal  tba  mtuikTBUBl  t]raMBa  U  n(iH  al 
Hjr  pacuwtar  a|«tk4a>i*ilktlraffaNm  dlftf^ 
aaaaa  a»4  aalinalMDn oa  irtfl ikaljilaifa  hi»l 
to  ba  (bataclarlaad  b;  atftala  aaomaa  lialaraa  la 
■Uch  tba  bdnit  nnitbr**  «t  A*  >u«BO  bi 
wklak  aaah  ^fataaM  taaa  nW»l»*.  ar  an  |n- 
MBM.an  laa«bl  )•>  ftra;  Ibat  t>bUsa>»bHa  a* 
••a  aa  ardlaaax  mra  an  aal^  W  Ika  IknlUaa  *( 
Ika  IsMlHtMl  iTttotaaaHaaa  ambadcd  li  Ibdr 
afiiwab  ki  **ll  aa  la  Iba  atb«  lBbai«a4  fcaiu  tt 
Ibair  tnaM*)  Ml  pkrNMl  aisHilMtaa,  tad  Ma  aa- 
aklatoimiHHiaU  nwnaalM  lt«m  OH  IkraHAam 
MbtntH  IkM  br  ••<>*  *»<<  intul  adraana.  la 
lilklbiiiillj  M  dw  WW  f(  aaetlDutlr  *liltb  (•*««« 
«  Haemia  al  aralauaa  wbaUiit.  Il  b*Uc  mx 
baltef  Ihit  alt  tUi  aiqilMa  to  (ba  KMrtM  t  aflwH 
a*mia(laUieJanW*tatniftaravaM«r*"biliKT. 
I  aoa«bt  la  aaAN*  (bit  WM  bjr  aa  toamkallMi  at 
ttafiM>ala»t*]ilaaad  tbaarlat  «t  m«d««  (b)*' 
Is.  Aaortlat  Mlb««plci>aniif«au«pacaiyn(a 
«f  KliBoaL  (baa*  COnorpU  afi<l  ihcnrtH  an  ilsiplr 
fnantalMa  of  Ik*  dau  of  tijvrtMra.  asil  an 
UiBi  BM  obIt  Indf  IirBdm  oT  lb*  old  a  pi*rH  no- 
U«»arfnrlBtihTakn.baldHlniMln(irili«ro.  Bai. 
allhoagli  tkc  finolirt  of  noden  pkyilMl  aalaDiB  al 
lb*  ooual  of  UHir  \iiint  urn  Hilmalad  bf  a  afiMI 
•f  dtttna  buDDty  In  ihr  itafblDf*  «t  Badbtial 
MbalHilclini-a  fiM  alrleh  Is  Aooban  auinoaa- 
aplnioni  ihu  Ib  Uie  trritlBft  of  Dtwwtaa— a*Tar> 
Uiiil™,  wlirn  tlicr  rnlornl  ii[.>d  IK*  ll)Mr««loal  dl»- 
naalnn  of  thp  nvilti  of  Uiilr  tiivrlinrnu  and  ol>- 
MmMnni,  iiifj-  iiDfnnHi«ii>tr  |in(««dfd  biob  Iba 
old  Hunmi.ilnni  or  iht  wrf  oBloIacT  »bkih  Ifcar 
opml^  rriiijitltUd.  TImI  oMolorr— AiaBdad  npM 
Uw  Inrrlrntr  babll  oFiAinblnc  tW  •*•«»«'  by 
Um  iBlirprtlatlon  of  wotda  aDit  lb(  ■ii>lf«l«  •*  Iba 
ooaw^ili  imflcHvInf  ib«in,  b«IV^n  tha  rvbiflana  of 
wonia  to  thniiirliti  in.]  iif  ttioiiCliU  lo  Ihlnk**  "rn 
PMpvtr  uadinteol — rat  obanoMiliad  bf  lbt*t 
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lut  DMcUng  is  CopralugEn,  la  August. 
'  lasa.  In  U  Dr.  Brimoa  Atont  iho:  Lbs  ci- 
ilrn  jiMcrieuu  had  a  HImuj  inraixj,  which 
U  IndlcAinl  bj  a  vliid  ImagliiMHiii,  »  lore 
of  lumtloa,  asi)  an  uDp]cvnppnfirUt4V*Ad 
toel>^U/  dovdoped  Tombolatj.  TIM7  lw*a 
tefi  behind  ihcm  a  cr«diubl«  litctatuie  o( 
0(n)U«tabk  exwtx  ahidi  Mould  haTO  bocn 
lugtt,  but  DVicli  o[  it  *u  vanloolj  (lis 
■ttttTDd  bjr  tbclr  Nll-stjicd  nrlliivd  000- 
qucrot*.  The;  «toi«  ia  tbcjr  on  tongu^s^ 
la  Spanbb,  oitd  in  L«ia,  namclrt^  dldao- 
llc^  »aA  oraterkki  «oA>,  pacai,  aad  An- 
nai^  Ilw  EGueral  cb>nctcr  o(  vhlcb  U  brkl- 
Ij  dwlicd  ami  a  peitiol  Ibi  giiao.  Tlio 
Korthctn  Inilifliu  arc  leu  iull;  icpfcMntod 
in  lUi  UtentUTc  thai)  llin  Mcsiam  and  South 
\ .    Aitriw 

^HaSRU'*  F4WI.T  UiiAiixK,  Ani«rt<aui  cdl- 
^H^  lion.  JtnuarjandFobruary,  IS&I.  X'aw 
^H  York:  UumU  £  <^,  Umttad.  Pp.  04 
^^    cadi.   Ptioa,  It  ogaU  a  uumbor;  (l.AO 

"  Ci«>u.L'*  UMiiiint"!«  cottdiietod  with 
refntaeo  in  ihn  uum  of  the  fanuJr,  uiil  ii 
d«U)[Md  to  tamith  that  which  •rill  profit  a« 
well  aa  amoMi.  Woli-aalectctl  fiction  to  pra- 
vliled,  ia  Miial  MiiriM  aa  well  »»  in  those 
UmI  bi«  oompletvd  in  otm  oumbur :  and  in 
addition  to  Ibta  are  girtD,  regularly,  papen 
on  "  Uootohold  Uaiu^niieal,"  "  Domeslio 
Ceel(er7,"  " OantjiiSii^."  "Education  and 
IUcnaiion,~ihi) "  Faiiiit;  Doctur'i  Papsn"; 
4  difartiiKnt  for  tha  iliiviiuion  of  todal 
queuiott*  of  ilin  Jar,  papna  on  raDunora. 
tlT*  atnplanscnl  toe  wooien,  rticoffli  of  u>0> 
fal  InTOitlou  and  dlacOToriM,  aiKi  doduv- 
Ool  Ulmrtrallon*. 


w 


Fanmu.  PmLMontr.  Itj  Isno  Snaitr- 
ms  &^  0-.  and  (1.  U,  Patitn,  A.  U 
PhiUiI«lphia :  i.  B.  UppiucoU  k  Co. 
IBM.    Pp.  300. 

Eo  Dum}r  icxvbaolci  on  oatural  philoio- 
pbf  hare  iippciT«d  within  llio  pan  few  ; can 
that  the  Icacber  of  to^da;  b  ombairaMcd  bj 
■bo  auipln*  or  rivbM.  Id  moat  of  ihoM  aa 
cffoti  may  bo  ob*i<rT«>l  to  Iniroducn  Ih*  oiilf 
tnniDOthod,  that  of  pfnonal  expcrlmonia- 
lioa.  Haay  AUtcuIti**  rBmain  to  b«  oTor- 
oaa^  and  the  taah  it  not  an  «*i;  odc.  A1- 
thougb  lb«  aathora  aUle  iu  ttitir  introduc- 
ilon  that  ihi*  IrnaliM  dllTen  from  other*  In 
be  lar^c  nUBbor  of  practical  oxpcrlutnta 


BodeiDitiaeawlucb  tl  oa«lun^weafc«oot*- 
Bhai  diaappefailed  U  ib«  anwU  numbtt  of 
huvbI  and  ainple  aiperinwala  adapted  to 
the  atFiage  suttool-rooin,  while  more  dUB- 
oilt  and  dangoroui  eipcrimenta  are  girto  tn 
dctail.auidi  aalhe  preparation  of  vjaiddeof 
■ilT«r  from  a  tilTor  coin  for  cleotro^atin^ 
!□  other  com*  ihem  in  a  bvk  uf  fullnew,  ai 
for  eiamplc,  under  el«cirot]isi«  of  water  no 
mention  ta  nude  of  th«  kbil  ur  siae  uf  bai- 
ter? requind;  uad^relectrophorui  theooin> 
potitiUD  of  the  rutin-oako  ia  not  givm,  and 
the  pajHl  ii  l«l  to  infer  Ihil  it  U  pun:  ro«in. 
Neither  the  llollz  nor  Windliunt  electrical 
nmelunes  ii  plolurcd  and  dewribod,  but  the 
old  cfllndriail  machine  takM  their  plaoe. 
The  UorM  r*]p9iering  appamiua  la  iUuifa 
iniied  Instead  of  Ibo  suuniltr  nctoally  in  n«e, 
and  the  duplfi,  qiiadniptui,  and  ootsiMable 
vjntcnifl  are  tvforrvd  lo  lu  a  manner  neither 
Mtiifjrlng  nor  instructire.  Notwilhilanding 
theoe  obriouA  defeda,  theiv  It  muth  to 
reoommend  the  buuk  aa  quite  oji^al  lo  the 
arerage  Icit-bouks  on  lliia  aubji'ot,  and  in 
■uTnc  rmpecta  it  u  an  Impmreinent  on 
them.  The  lltuBiratlons  are  cxoeilcnl,  the 
type  clear,  and  the  paper  good. 

Ta.i9cauTion  or  tint  jLumcav  nKr.Kato- 
tociDiL  AaaoounoM  at  the  Sotenlh  An- 
nual Ucotlnit,  Au)(iui,  ISaS.  By  Dr. 
Anmra  Vt«  [l>iti.i)im<.  Baltlnore: 
Thumaa  &  Etiuu.     Pp.  49. 

Tm  pampblcteantabistbo  official  report 
of  the  proceedlnsa  «1  Ihn  AsioRlatinn,  iriih 
abittaota  of  the  papm  road,  a  lUi  of  pubU- 
cationa  and  writlni:;!  of  iiinintwra  of  the  Aa^ 
■Odation  during  the  jcai  ciullng  In  July, 
ISS8,  and  a  atalUtitol  report  of  cue*  treat 
od. 


Tnt  WivTTR  Rmohtu  nr  Florim,  Socth 
Oionoii,  Lcii;L<uiA,Tixjtii.  Oiu>nnina, 
Uiitco,  xyo  Coni.  By  Join  TniPui 
G1UTIX  Piihllnhed  by  tli«  IVi»«ageT 
Dcpannont  of  the  SaTuniinh,  flurida.  and 
Wfwtem  Sai]wn>  Com[)»nj.  Pp.  103, 
with  Uapt  and  llliuiiaiioiu. 

Ak  BtlraeliTO  and  popular  guide-book  Eo 
a  whols  rv^n  of  health  reaorla  and  winter 
Tosldencu  that  are  oreiy  year  attracling 
more  attention,  )i  fiimiriuM  brief  doMirip- 
lions  of  the  po'tnti  of  interett  to  the  lonrict, 
inrnlid,  IramlKraat,  or  f  |)Ortnnan.  and  of  the 
way  to  reach  thorn. 
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OoD  un  Till  Stxn.  \tj  Uicniu  Btto*- 
ns>,  Fantmler  of  KiliUltai  tat  Apaalle 
of  AuoreliT-  TranaliilM  bjr  Bnrjuua  B. 
T?4X)iR.  UcMMi :  BcnJMiua  E.  Tucker. 
Vy.  E3.     U  cu, 

Twc  nuna  o[  the  whIkt  vf  lliia  |wn> 
pUetoagbt  W  giv«  t  luSiaait  inAcuion  of 
ha  dMnctcr.  lib  kpmtlMhip  at  Hi>nfa)r 
■pfNan  10  luiv«  Wn  u  Ktive  in  a  reii* 
gipn  w  hi  a  aacUl  aiul  poliiicil  atpeM.  Vt'o 
an  iatonncil  thai  (bii  Kotk  "coauin*  a> 
alladi  upon  Uio  llitblio  Mn  fram  •  mw 
(tand-puiai,  wliiuli,  i(  luoeeMfU,  irill  malt 
in ireomiloui MiMO(|uaikOM."  liiiiccnaial; 
of  iUMwl  l»  Ui«  inidantot  iitoiUl  {ilwDoa- 
Ciii*,an<l  of  tliDordrr  of  xuda)  nuiMMMa 
of  vhidb  lh«  uillice  U  a  noil  MiupieaMvi 
tvptwiiuilvn.  A  jirofaco  ii  faniiMhtd  by 
Cailu  CaGitro  uiil  £lit^  lUclut. 


PonxAa  £it>4VB  im  ma  UomnxTs  or  im 
AniMniBat.  By  Pri)(p<tar  Willum  Fn- 
kKi.  WaiAnngctuii :  UoTommmi  frini. 
ing'Officn.    Pp.  09. 

Tib  paper*  iliai  mak*  op  lUi  voluma 
iKM  originally  poUiilMil  ia  tb«  "  Katirtlhi 
JonniAl  of  U«ili<;[iio  and  Sai};«ry,"  ~T^ 
ABMtiean  Journal  of  Mraop,"  and  "Ka- 
tQT4i,'*  They  rclal«  10  Uio  aiad*  and  cor- 
rmU  of  Ihc  <KVani  tti«  motinna  of  AidiU 
and  fDlStb  rrlaUvo  lo  tlw  nrtb'«  anrfaoe ; 
VbA  cauM  «r  low  turaincUr  in  (ho  polar  re- 
gtnn*  and  in  lb«  cratral  pan  of  cydoM*; 
(tio  tclallon  lielKMD  lb«  bannn4tric  er«- 
diMii  and  lb«  T«1odty  of  tlio  ulad ;  and  to- 
•«actliM  oa  ^looo*,  lornaibc*,  nnd  walM- 
■poult. 

Elkicevtjiit  Hotaitt,  vith  StndtBt**  QaM« 
In  ihc  Biimimilon  and  Dcfcripllcni  of 
rinnts.  ItT  flKoaot  Maoaikie.  D.  So. 
I.I.  I).,  Pnifnunr  nf  KatunI  VRnorj  la 
llii^  J.  C.  (Jrewi  School  of  Cciono*,  Prinot- 
loa.  X.  J,  ncd  UodallM  of  Quocn'*  and 
LmJan rnircnliita.  Ke*  T«k:  Bainy 
Holt  J[  Od.     I)1H». 

Uicumii'*  "  Boiany  "  U  •  maikal  de- 
parture from cnirch*r(ihcd  modciaotliouii. 
ical  teil-bonlu,  and  m  eoafcu  ibat  it  hai 
taken  eoaxidcrahlc  lime  for  m  to  s^  accva- 
toned  (o  ft*  novelty.  It  I*  a  vboUy  modem 
work,  and  mnforma  to  tbe  reraladaii  of 
method  Dial  tollo'ed  Uie  irualotioB  of 
"Sachi'i  Botanv,"  from  the  OemHa.  Tb« 
body  of  tlie  Ixwli,  ntu'i-ti  is  dOToUd  lo  (h* 
general  ptiooiplM  vf  llie  Hdenee,  U  uaniv- 


aliy  free   f^^oni   tlio  Ifi^i&Ii^lctv  at  1 
iioolii.    The  UcamsBt  b  ritf  hah  1 
tntcrviilas,  md  Id  bia  aitn  to  ■u^'T  ■' 
abh  alielch  of  boUay  tbe  m^!bai  haf  1 
nccMded. 

Aa  a  "enide  to  irotk  tn  the  Ml  1 
bboralory,"  U  lappleraeiiteJ  by  Ihet 
Ipiidanoe  of  llw  BiaMEt,  tbe  rnxk  1 
doubt  pran  >  neoea* ;  but  ••  •  1 
pHvaM  Slody  It  atrikoa  ua  aa 
and  luuatiatactorT.  Bat  mOt  a  m>  rf  I 
«a>  probably  not  la  tbe  autbor**  sdnd  ta  i 
preiAratiMt. 

Uauy  people  wOl  objnti  10 
isnoTationa  in  do«cilplI(«  bMaay.    If  1 
Ihfaie  in  Kieaee  b  flmly  aettled  it  ia  I 
that  boluioal  tecbnalesy  nifbi 
clilw.     But  our  anibor  baa  Ml  1 
altur  uid  a«nul  ita  tinuJiaaond  1 
yr),  if  ImpnoveBent  be  ■  in 
rant  tor  dttage,  we  MupcM  that  be  4 
tlfy  himMH.     He  bM  ocrtainly  , 
br««ity,  if  not  in  gneater  pr«dakM  1 
MMl,  by  vlUifc  bc^immi  b  lb*  1 
be  galarrt.    Ohl  botanboa,  bonn*^^ 
alow  to  aidopt  the  new  tena*.   Wa  1 
eonnumd  lb«  vdIumb  t«  tfaat 
readers  who  viab  to  kiKnr  1 
tuiidaBtntal  prtaeiplM  aad 
bmriRg*  nt  tUi  inportut  adenec 

Tnt  6m  CBuKon  its  roonos  n  &a 
TMBiroax  n  pan  xot  ct  ■»b.«|i«  i 
nun  "  »  A  CoKDirioir  m  Rot.' 
Avom  Ttacaw^      Idipads: 
P«tt    Pp.»7. 

Tm  ohiicwa  tituh  «sprcaaed  is  1 
It  nMd  a«  a  bade  of  aiiaefc  qwni 
quaty  of  the  rcedred  thaoriea  tt  1 
my.    '  lie  antailest  BmraoiMit  af  I 
Mya  tbe  antboir,  "orcrtbroin  iba  ' 
tabiie  of  Cepeenieua."    [f  iba  ana  I 
big;  the  orblti  ttateraol  b^  Iha  ] 
not  br  doxd :  awl  tho  aitrvnottical  I 
dial,  «riib  ret  create  le  tbe  plaaeti,  1 
Ttgud  tbe  Mn  aa  bdog  laaitete  1 
InTolTM  abMvdhy,  for  it  aaMKM*  a  1 
which  ii  at  rcat 

A  IhrnouRT  «v  MiTiiia  ucn  ]tnBiii«| 
E^liM  )<y  (inmor  <)«mc,  D.  C  L 
XVII  and   XVUL      Looilon  aed   Ke«| 
Tork  :  UaiadUan  t  Co.  Pp.  i4n.  »£ 
TnpreMnldSOUe  part  at  ibn  "PIr 
ary"  raatfalni  tba  tlltei  fram  -Oftcbci' 
h}*'9iimerialaHnniB,''*ltb  the  DU 
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•i^  k  IM  «f  eonttibtilioiu  to  Tohinie  UL 
Tbouticte  ia  UwBidM  ofwUolidie  pan 
op^o,  €•  "SkeUbM,"  b  MM  of  gnat  inter- 
au,  uiil  b  libtnllj  Uliumi«(l  wMli  nurical 
dUtioDO.  "The  Soiuia"  u  fall;  «nuiJ- 
end.  fonj-agfiA  p*eat  u«  giren  to  lb«  tab- 
Jed  of  "San^"  wUeli  iit  ijmI*!  hlitoriollj 
and  lyitwatliill?  «ii^  nttnaat  M  tb« 
diarMileri«(k(wi>trMoMh««ougto((tiff«t. 
eat  bUIoimUiIm  Tbc  work  ippcan  do<- 
tlaadUilMonatlut  no  musician  vlU  be  nUI- 
ing  to  tn  irlthoui. 

EroLtrTiiMi :  A  ^viKaT  m  RTtocuca.  Bf 
IloBBKT  C.  Aona.  Stn  Yotk :  G.  V. 
rMuuD'i  Sooit.    Pp.  <4. 

Taw  paper  b  tbe  nibeiucn  ol  a  laetun 
<l«tiT«r«l  in  Mootnal,  io  Mbicb  ibo  •vidanot 
la  faror  o(  the  ilnctria*  of  OToIutlon  b  ■*■ 
TipBOd  uiJ  *Ui<d  tn  brief  in  i  T*ry  el»r 
and  fordbia Diannar.  Concamlii);  thnonlpn 
of  lita,  tha  aathor  tihow*  lliut  unlmala  and 
plaau  appear  u  Ihcy  would  havn  done  U 
one  no*  aprengi  troin  another ;  that  each 
baing  doca  apring  from  (ciDbryank)  form* 
awniuw  lo  tbo  raca  bclon  It;  and  that  life 
hat  apptortd  on  ihc  tartli  In  the  order  that 
tt  wouU  bare  dooc  if  tacfa  higher  raoe  had 
beta  dardoped  ftont  a  lawcr  one.  Drief 
ooiuideratfca  ia  alio  glten  to  the  erolutlon 
o(  mlad  and  of  (he  aoirertB  u  poatulat«d 
hj  Ike  atMv  hrpotbuit ;  Bod,  finally,  the 
BMbor,  admilline  that  erolution  dot*  not 
•olve  all  the  mjiterr  of  life,  aawiU  that  it 
doca  not  other  question  tho  «iisl<m«  of 
God,  but  "onljF  (Docenu  itaetf  aa  lo  the 
BaaUHrin  <rhicli  the  Siiprcme  Power  works, 
aad  tlaima  that  it  acta  through  natunl  law, 
■ad  KM  lliroiigti  Biiniclp. 

LsaKon  n  QrauririTE  Cmancit  Aitjttr- 
aa.  Bf  I>r.  f.  UnumiM.  Tranilaled, 
aritb  Coplou*  Addltiana,  liy  Charl^  O. 
CuilBiasi,  )i.  D.  i^t.  Loiiia  Sialrunorj 
•ndDocddX  1«8S.  Pp.  let.aad  TUr. 
teen  WMdcDta.     PtlM,  tl.t<X 

Da.  BiiuiTci!!'!!  Uttlo  worli  U  Uie  text- 
book ia  Hiranl  Gcncan  and  Kuadui  imi- 
TtnitiM,  and  not*  llian  one  Rn)[tl>h  tran*. 
kilou  haa  alivailj  appaand  Is  thli  country. 
The  prtaant  inntlailM  dlffara  aatantlall; 
flora  tlia  prfvioua  one*  tn  the  anumniof 
mm  matter  addtd.  The  ahon  introduction 
OB  ohemical  Baoiptilallona  will  prove  valu- 
able to  the  iludant  who  la  working  alone  or 
tm.  I XIV. — M 


In  iaboraloric*  imptrfMIIy  lupplM  wilk  io- 
Binictora,  ami  in  aoyoaM  HTcaa  ktmi  dtal 
of  oral  K-achinit  and  danoiuiiatloii.  Neit 
follow  the  special  sMinptca  «d  Iba  origtnal 
■itb  aereial  addllleoal  ow*,  but  ttarnuig«4 
ao  aa  to  place  tb«  rtaeUani  lot  bun  and 
acida  nndCT  aefiaTai*  beadiafa,  and  etiiai- 
natinB  tboac  which  Mtfulre  loo  loni;  a  time 
la  ptcpantloD.  X  new  chapter  b  then  In- 
troduced to  larre  aa  ■  guide  in  the  (Briooa 
practical  cxaminalion*  daring  the  oouno. 
An  cmllcnt  tabic  of  tptolta  aeaompaalta 
the  book,  with  a  chapter  «n  the  n*a  of  tha 
ipactroKopc.  Dinciicou  ate  alio  given  for 
llio  dttrclloD  of  a  f««  organic  mbataacM 
■uch  oi  alcohol,  diloaofonD,  glucoee,  phenol, 
and  the  alkaloid*.  Tha  boob  doK*  with  a 
chapter  of  ihiily-rlsht  po^c*  on  Tolunettle 
analjtia,  in  which  nrj  full  dlrceticma  are 
given  for  preparing  laat  aolutiona,  with  do- 
•criptioB  of  apparstui  employed.  Tbccoaraa 
«nibtao*d  in  Or.  Curtmaa'a  book  la  niffidoal 
for  phjlidaoaand  other*  who  do  not  bttand 
to  baoesia  diemliia,  while  It  la  a  uacful  la- 
imduotlon  to  a  more  Itiorongh  counw  for  tha 
latter. 

A  Ujk.KcaLorCHKKiKTRr.  Pbtwui.  aMi>  Is. 
osoAKic.  It/  Utxttr  Wjtm.  D.  A.,  F. 
It.  S,  lldladxlphia:  P.  Blaklxion,  Son 
&  Co.     tSM.     ]>.  bW. 

Tas  name  of  Watu  is  alrud}'  fanlltir 
to  tb«  t-hctuiiu  of  all  ooiuiilea^  not  ooljr  u 
the  aiiibor  uf  the  odI;  coaiplela  dlotloBaiy 
of  eltrniiiitry  in  the  Bn^ah  laimm,!',  but 
alno  ai  tlK*  editor  of  tlw  trading  Bngliih 
Journal*  uf  that  aricnec,  "The  Chtumcal 
New*"  and  tlw  "Journal  of  the  taondon 
Cbrnileal  Socielr."  In  ie«8  Ur.  WalU 
renscd  Fowne')  well-known  "Uaanal  of 
Cliemlitry,'*  uiil  from  lime  to  lima  new  cdl- 
tions  of  that  wuik  have  appeared  undr.r  hi* 
editorial  cat*.  The  bonk  continued  to  bi- 
crrave  in  lite  until  ll  became  neccusr?  to 
divide  it  into  two  Tolumea.  Uie  one  Mntaia- 
Init  the  InoTSinic  and  phjiical  portion,  ih« 
olbor  Ix-ing  deroled  to  ar;;aiiic  chomiatrj, 
Thn  wotk  before  uh  la  but  a  new  edition  of 
tlir  Aral  ToluiuvorKoKTieiX  bavlnjt  Ihcaama 
ancioni  woodcut*,  and  in  moat  c*a«a  tho 
aa«e matter acconipMiiM  them.  Wenotiec^ 
howrrtr.  new  cum  of  a  Ilolti  machine  and 
a  RiiliRikorir*  ooil,  but  none  of  an;  modem 
dfnairio,  althou^  tba  obadct*  cjllndot  tna- 
ehina  1*  allU  pamded  before  the  reader.    In 
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^ttttn  imre  tntiDaUl;  Miod»l*<  with  Iha 
triMilnl  bbomlMjtfcam  UUw  M  critMu. 
SpfMl^*i  ut-fniuip  U  IthiUnted  ud  dc- 
•Bribed  (BuMoi'*  iBoiBactitett  b  not);  ibc 
tdotkn  dMrtbadt  pt  daundiilait  npor  dMi- 
riri^  dnitod  by  nahwrni  mud  Ylonr  llo;«r, 
an  Btalnial  ud  «3|ilBfa>ed.  Tlur  UiMntl- 
cdpoftiMUi  ban  been  aonlj  rewritun,  uu) 
— »  bapcgTWMnw  m  nalk»d.    ntoc4v 

of  ttfedflSA  IIH  WMMMteli  ^*  fy^f^  f^^BfiCd 

w  iku  ih*  JwlaBBM  pnecde  axfpa  •■d 
mhrf  djad*.  TIm  netak  an  gwpiJ  la 
Uidr  Mianl  otder,  ••  Uuu  mtrtt  no  koccr 
fladf  tneU  is  tfa  Mm*  box  *fik  Mdivn,  u 
k  did  h)  Ik  •nUoU  graopiBg  MeotdinE  to 
«p— dwkace  adcfitcd  hi  pteriawi  wfithm*. 

AHTK^n  O*  [UMM   OS    THI  GCDMOT   w 

m  Eviuu  OmsKT,  Nitibl      Bj 

Hap  unl  tieciiaq& 

Tn  Konka  DiHrWl  tmbiMCM  •  i*g(aa 
■bexl  I«<m;  bUci  hi'mit,  »ilMWd  on  Um 
K<r*^>  Pbl«u.b  Otninl  .Vcvad*,  mid**; 
bMwwD  tlv  bulH  of  Uln  I«boaiM  and 
tafci  BMMTiD*.  b  U  doobcfd,  la  (he 
opiniaa  of  Mr.  lU^ue,  If  tiitn  i«  aaj  rff^ 
of  cquU?  re>trict«d  urs  ia  lb«  GrMt 
DMlBlkM«ana«*M  ll  iaiunixnd  expos- 
BUM  o(  pticotcie  fofBUigat,  etptciaUr  af 
th«  lower  and  otiddle  ponion*  of  iIm  twiM. 
Il  slw  jMOBaaes  ■  great  tcodcMiB  fnlertM 
•a  Ike  (CM  •<  an  aciira  i^xiBg  MoMiT, 
aad  haa  hrm.  moNorer,  ikc  ulhIu  oC  in- 
tenaa  mknle  aetti^,  It  to  Ihwifnra  te- 
lecccd  for  a  M«fa  cbkM  nrrejr  and  ftndj 
Ihaa  bad  hcmofoM  been  ghan  to  an;  n>- 
^SM  of  atdnnanuT  iwks  in  Xmda.  Tba 
wndtaof  lUfcnrrc^andalvdf  ar^rvoaidcd 
1b  Ibe  pnwnt  mnnaiT. 

Dnmt  J^TtTci  OatoMSKtt  ^rwrt-  Pf*- 
end  Afttmal Rcpgn.  I«S>>-*el.  Vp.  Mi, 
■Hh  01  riali^:  Tliird  ADBoal  Report, 
ie«l->S3.  Pp.  m.  >hhn  Fhua.  Bt 
J.  W.  Pewiu.  I>ir««Mr.  WtMugUnt 
CotolwMl  PrtnUng^OM^ 

Hjxr  Ot  the  aptda)  papen  fadndfd  in 
ibe  lepead  ralnme  at  xbt  npon  hare  al- 
rsadj  bna  noticed  bi  ibe  "Moithlj,''  aa 
tnonapnplw.  TIm  *lMle  l)t  Inilodea  Cap- 
lata  iMton'*  "TfRiirr  IliMotT  of  the 
llraBd  OiftMi  IHorict,"  Vr.  Gilbnl'i  "  Bte. 
tarr  of  Ukf  Iteonerint.-  Itr.  Jliigme'* 
"GmIokt  at  Um  Eanla  Dbtrici,"  Ur.  B. 


r.Cnmoni'a  "GoolagT  of  taadriO^' 
G.  y.  ItMtar'a  "Gmlosr  nt  iW 
L«di,"  I>K>Ie*Mr  pBBipcfl)'*  "Btali^^ 
(^Wl  aMl  ItMi."  Dr.  IrriBg'-i  Copp 
inn  ite«ba  of  Ijik«  i^uivrigt,**  Vr. 
Ki<i|t'*   -I'tvdow   KiUl 
Eliot   Lotd'f  "tUaunr  o(    ih« 
Lode,"  M>d  Ur,  G.  K.  Cilbm-a  "  Ke 
«d  o(    IljpaniBcii;.''       Th«   oib»rl 
«ldr<l   rtjKtrt)   conulna   papeta  aa' 1 
■tib   TrMb,"    In  Profonor  0.  C- 
"Tbc  C«pp*ri)raitnp  Bocki  of 
rior,"  bv  Rolanil  D.   Irtin; ;  Ihc 
«1  lIButnat  l.ahv  IjiboDtu,"  bvtaad) 
ItantU  ;  ~Tho  Uaolof^  of  ike  Ecnki 
ttkt,  Xmda,"  l>;  Arnold  Umcw-.  « 
Uodiufj  papa*  **  On  tba  TnnHiaal 
of  the  Sraood  Glacial   IVch."  bj  ' 
a  Oianibcriiii;    and    -A    ttetiF* . 
Xon-lUHiw  ttmrnU  KuIIums  of  Ne 
f«,"byDf.ajLWkli«. 

Tn  KiTtuL  Gcoais.  Uj  Omix^ 
BIT.  K«w  Totk :  SdHrntr  *  W»16 
•t  ToU.  Pp.  US  and  Mt. 
Ha.  U*aMtr  ba*  0*tn  Id*  arflki  a  I 
taak  to  perfona.  B«  nalae  thai  Ur. 
Rand  WaUace,  barlnit  md  Ike 
tolunwa  ot  Ua  arriM;  paprcad  i 
ibai  ibcrc  Blshi  not  be  a  Mora  of  ] 
Rnitfiiwi  «hu  wan  prepand  b^l 
ttou  adKadon  to  aadcTVaad 
aed  b*  bUlnaiM  that  fr*  ol  Ha 
n>  could  be  lacfanWd  amon);  Ihat  : 
Hctt  rttttduaaaK.  a  Gennaa 
«ai  aOftled  try  tlio  "  BbhentlV 
Itoat "  Ibt  book  coataiiMd,  and  i 
waa  "latptNdb^  aa  uanatiaiaad 
dbeottfj."  ■*  Tbe  Nalsral  iie 
aecoad  part  ot "  A  Book  of  ib«  1 
of  ■Uck  two  ToloBia  bad  pi«rtnutlT  I 
petHahad.  the  abole  oonl^nfau;  'aa 
tempt  to  tTVuTcr  aad  nonialiwue  Ihr  1 
origla*  of  the  a»jilu  tad  tnfniaie^  I 
aad  Qinbeli^  nU^cai  and  hngnaga.  all 
Ggrpl  for  tbe  nnaUi-plcco  and  Atiln  > 
tbe  UnbplMn."  It  b  Brinca  "  br  aa  i 
hitignbl  for  erolaliDtiab,'  b  Inu^id 
liwic  lb«  natoial  eo^^n*  and  Icacb  ■>■  i 
trine  of  Jetelopmeal,  aad  I*  Iwud  ^ni 
■Fw  nialt«r  (ttpplled  bj  tba  «Md«  : 
■ia1«,  Tbe  ptrdsantaiaBt  aisioBtxti 
boob  b,  Oni  AfrtB  and  aai  Aala  i  ~ 
UnbplMe  «f  artieobMe  aaa.  and  I 
th«  ptineidial  b«mt  %it  aU  Oibf* 
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I  itttl  Uift  hamm  ncs  and  hnmui  dcTctop- 
I  fUrUd  (tmd  tko  bitcrior  of  iho  Oaik 
"eontiBtDl,  and  scat  «at  darn  th*  XI!«  auil 
thraagh  Egyp^  coafwddly  the  otiir-M  dilt- 
Uod  luthw.  (■)  >U  tbc  quut«rn  of  tbc  canh. 
As  •  mrollarj  tn  Hui,  all  cuitoma,  all 
mjtbii.  all  drilinlion,  all  spctch,  and  uU  re- 
n^n,  hkj  (hrir  crigio  In  Egjpt,  iDd  are 
CnwMblcdirvTtIr  back  \\'istr.  jlnoUicraanit- 
iarj  b  tbU  all  the  wciulc^fiml  fciance  and 
companti*e  philologj  Ibal  tuT«  b«cn  boilt 
ap  on  th«  tlumrf  of  a  primSlivc  Ar]ran  n(?o 
hkI  dnlixatioii  and  language  aro  \S\e  uprcu- 
lall'ini.  escrpt  ai  Iheau  Arjran  tniililijlians 
ftn  tdnltUd  to  be  ohildrcn  uf  tlic  H;jy|itiaiu. 
TW  Cbriltian  religiun  alMu  »iLlIi.'r!i  at  Ur. 
UuMi^  haodt:  fur  Ihiii  word,  to  use  hu 
omi  language,  "  culinlnnUul  in  traoiog  (he 
tnuutormallcqi  o(  aatronomioaJ  mjrtbolo^ 
into  (be  BTSIem  of  oqnianatiat  Chriitolog]' 
called  ChriitiBBiif,  «id  deinutittisling  tbe 
noaJdMcrio  nature  «( tha  anOBical  tEOipela 
bf  necne  o[  tlie  original  tajxta  \a  which 
tbe  Ueoiiaide  nril«rv,  ttio  Vitnia  maiher- 
hood,  tlie  >nc*matlun  and  bitth,  the  mincu- 
lou*  Ble  and  charncirr,  tbe  iracIRilou  and 
I Wui  notion  of  the  SaHonr  Son.  who  irai 
llM  Word  of  at)  age*,  *erc  atiogcibcr  allt- 
p«i<*l."  llaTiQ-  deroted  a  doica  j«n  ei- 
eliwi<vl7  to  bl*  work,  Ur.  Uuic;  hu  k«an 
•tile  to  bring  to  hli  old  a  rait  amount  of 
l«andD;[,  and  hat  iukI  ll  olib  cooJiidiTrabJe 
Iflj^ennilf.  I<1>  tcit  abound*  vjih  Intcmt- 
lag  fK*<  anil  ciiailoni  not  to  be  fouod 
olMwhcrc  ia  a  vhalo  llbrarr,  and  with  ikltl- 
Tut  appiloalloni.  If  hi*  ooecIuelciiu  Jo  not 
carT7  coiitktiot),  ll  U  not  tor  Uok  of  biavcrf 
and  addtCM  on  the  part  of  thdr  ptiamploo. 

On  ni  CoxTKTin  or  a  DiMfrCtTK  ix  nil 

Iitt^XD  or  AxoDtiLX    (Wtir   [idiih). 

n<f  Ei»iraiu>   D.  Core       VToihlnjUn; 

8mi1li*ank>a  iMltEudon.     Pp.  Hi,  witb 

FirePUka. 

AnEiTTiini  mw  Gnt  called  to  the  Inter- 
ffiltnC  licMf  iltqiniiit  dfiirritii  rl  in  thiii  memoir 
In  1M4,  vhni  ■  load  of  the  mir-carth  ns 
brought  to  PbOadelpbla  t»  a  fertrlizing  mn- 
terUl.  ani]  (h<  (Kiiioa  were  cxatnintd  hj 
ProfoaMT  Cope.  Tu^ctiior  vitli  tlie  bunos 
■TM  tonnil  n  diitel  of  human  manufncturr. 
nadi  Irom  a  tbell.  The  quantity  of  ani- 
mal  Tcnaiiu  in  the  dcpoalt  and  tbcir  dltnni' 
■ko*  point  to  llw  former  edtleiice  ol  a 
■no**  otteudrc  and  iarjer  faana  than  I&e 


Uland  M II  BOW  atands  ooqM  bar*  tupportcd. 
Thlt  fact  Ik  r^arded  •«  cooBimatar;  of  tbo 
bipoibolii  that  the  AntUlM  were  onee  oon- 
nected  b^  ran^  vfakb  bare  been  lub- 
toerf^  linee  PUocene  lime*.  In  the  light 
of  tkcK  fucU,  Profoaeoe  Cope  cIbiuib  that 
the  ciudj  b  of  importance,  becaufe  It  iithe 
finn  iavMUm'i'''i  of  the  life  of  the  care  age 
in  tbe  Wert  Indict ;  bcMuso  h  gire*  the 
finl  tellable  IndicBtioa  of  Ibcperiudof  tbe 
aubmergetin!  bjr  Bhich  the  uhuidi  wet* 
•cpnnitod ;  bcoiUM  it  fanuthoe  llie  SrM 
eridenee  ai  to  the  antiiyiilf  of  isinn  Itiorv; 
and  bcaause  itdi-MribMKUiie  peoiliar  funaa 
of  life  not  previuuilt  known, 

Crcihk  or  Tfli  RxTrnDx  STKixn  Coaitni 
IM  Aliska  *xd  thi  NoRTiiirRfT  ARcnc 
OouN.  a  18S1.  Xoleaand  Ueraoranda. 
Waohington:  GoTernment  Printing-Of* 
a™.    Pp.  18t>. 

TuK  notes  indude  a  xcrj  inlereitfaig 
paper  bj  Dr.  Irriiig  C  Romc,  on  the  medi- 
cal foalumt  of  Ihu  expHljliou.  with  aalhro- 
pulogioal  memomnda  rcepecttug  tho  Biqtii- 
maui,  and  the  elle«la  of  tbe  Arctic  climate 
va  the  momben  of  the  eipeditlon  arul  the 
nalivea;  botanical  obaervaliona,  bjUr.  John 
Uuir ;  detcripllon  of  tbo  blida  of  Hcbring 
8m  and  the  Arctic  Ocom,  bf  B.  W.  Kel- 
«on  i  and  a  IIM  of  (bdioa,  by  Tirleton  U. 
Booo.  TheieitU  M)aittnil«dii'ltli  beUatfpe 
and  Mlorcd  liilw^rapliic  plaiM- 

RiFOKT  OX  rat  OrsTKR'ItRi*  or  int  Javta 
Itivni.  VinBiHiji.  A>D  tir  Taxuiut  aih 

roCDMOK*  SOCXPA,  MinTLlilD  tXD  Tw- 

oiHi*.  IBHI.  B/  Fluxcul  WinnLOir, 
U.  M.  M.  WaihEngton:  (Mremmoat 
Friatins-OIDvfc     Pi).  67,  Kith  PlaiM. 

This  monoRrtiph  la  one  of  the  tcriot  of 
"  MeihiHln  ami  IleaultA  "  of  the  United  Suica 
Coaxl  and  (loadctic  Suni!;.  In  II,  Captain 
^Vi^l>ln«  presents  tbe  r<^iiUi  of  an  inrta- 
ligation  which  he  iru  ordered  hi  1!IT8  10 
maka  wiiU  ihe  oebooner  Patlnunia,  and 
wliieb  iihnutd  hielude  the  delennliiation  of 
the  podiiinnii  and  ama*  of  the  o7ttGr4>eda 
and  the  depth  of  water  orcr  tlicin,  at  both 
blgb  and  low  water :  the  detennlnatlen  of 
tbe  chsraclcr  of  the  bnlii,  whether  natural 
or  artificial,  and  bo*  the  ajtlcn  wore  dlt- 
tributrd :  the  dcietmituulon  of  the  tempera- 
ture* of  iho  furfacc  and  boUam  water,  inil 
the  Tclocll]'  of  curreDls;  the  prctcmllon 
of  epeclincti)  of  optera ;  tbe  dcicmitDailm 
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at  lb*  dMimoltra  of  boUoBM  uid  of  t1i>  «i- 
blCoM  cl  »Mj  Millmont  or  dcpoalt ;  «f  ibo 
■oiuMi  ot  Mdimcnt  sud  tlie  moMU  of  tmn- 
lug  It  »■■:> ;  tha  fifcialiattoii  of  tba  dttols 
ot  Im  on  il>«  bcdi ;  oad  tba  dctendoMiM 
of  tht.  dm»iij  of  ibc  nwr,  wtlli  ipedkl  nt- 
cTNKc  (o  ilio  dltflMemmt  ol  mK  wM«r  b; 
tnA  waitr  fnan  adjuait  iticMM  ud  riT- 
era.  Tlie  Hui  of  Uw  irodi  iru  to  make 
tbc  iaTesli)[Uion  eituuidte  error  a  Umhad 
an«,  and  eiund  II  aficrwud  aa  dranin- 
•uhms  (boald  penult.  n«  wwiM  va 
given  la  the  iitcmiiI  mranolr. 

EzrtoaiTi  HAtnuiui.    Qf  U.  P.  B.  Bn- 

nttWT,  TVaaiklid  from  the  l''naeli  bf 
Uutiw  Btniasdn.  .V«*  Yudi:  I).  Van 
NoMtond.  t3citnc«  Sprini.)  ISsS.  P)^ 
IKt.  Prtcc,  SO  tcota. 
In  iboM  lociunt  U.  Benli^i  baa 
PBnn«<l  «]■  Uie  r««alu  of  hi*  MMarcba  upon 
uplMJTW,  and  iadkalod  ttc  tbeorf  of  tWIr 
action  nbkfa  ihvy  M«m  to  Um  to  vananL 
lie  U  mainl;  canMfMd  bi  oeuUMing  bow 
an  «x|ilotir«  to  wt  b  opcnilott  bf  tacatw 
of  dmft,  md  roMliM  the  ooDcluiIoa  that  bi 
all  tax*,  wlielbor  ilio  <ipto*lro  Influnoo  W 
prDpagat«d  from  particle  to  pMtlde  of  oa 
cxplfxiivf,  or  from  ono  expkulro  bodj  to  an- 
othsr,  not  In  contact  wtlb  ll,  lh«  action  con- 
silt*  In  tli«  tranafonnatkni  ot  tbo  cnngr  ol 
itie  tt\oek  Into  btM.  BcfoM  an  expla«laa 
nan  ocoor,  tonn'  portion  of  tlie  rabatanoo 
BlD«lt«  nlatd  to  tbc  loiopcniliua  noeoMUj 
for  the  cliomical  nacilan  bctiroca  lia  eon- 
adiucDt).  niat  thl«  tttnpctMvtt  dioald  be 
nocbod,  It  lj  ncccsiarj  tliat  the  bnpact  be 
(uddco,  >a  oibtTwUeibctnoifofmadtai  iMo 
beat  Btll  ubfl  place  >o  elowlf  that  Ab  boU 
will  b«  illttributed  tbroo;;!!  too  grtot  a  lOM* 
of  material  to  ralaa  ha  tcmpeniiure  t<i  the 
(tqulilic  point.  Tbo  exfilodon  of  ose  t«N 
llcio  ot  thn  lubalaani  producaa  a  auddto 
praanitc,  Ibc  «nerp  of  nhlob,  (r«nji(onnod 
intohm,  nii>^  llio  Of  X I  particle  lociplcdf, 
anil  W)  oil,  ilip  dlaiurbaneo  Men  thni  prop- 
abated  ihmu^li  Ibe  entlr*  »■»■  of  tlxi  «i- 
pIoitTa.  M.  Dcrtbelot  rTJMU  tli»  ^mchro- 
nou*  Itieor;  ot  nplcoioni  t>r  Mla«Do»— 
wbera  i  bodj  it  nploded  b?  aoolh«r  ■!  a 
dlntenco— of  Ab«^  bulding  tliMt  ih«  Iheca? 
of  traimrormaiion  iif  niMliBidcal  tsitn?  IbIo 
btal,  and  the  rclrancforfnalioa  of  ibl*  lalo 
Kccbankal  *iitrgf,  la  oompatcni  to  oipUht 
■U  tb«  pbcnomcna.    In  dlceoaalBg  ili«  con- 


AUoM  of  maxinutn  ttt*ti  In  cap 
pstou  oral  the  toaaon  for  tli«  axinn^rt 
telocli;  of  pnipajpitioa  ot  the  eipkain  1 
tn  gato*, obial&«il  by  liuiuro,  bbJ  tbnoiil 
tkl*  tn  really  iootci  witb  ({nat  n^adll] 
Ur.  Benjamin'i  ttaniiaiioaopptarei 
aeooTH*^  and,  dccptt*  ocotdonal  i 
b  (altlj  wtO  doaa.  Tb«  *oI«imJ 
alM«  abon  bbitoricml  alitteh  of  | 
Imukted  Aoni  the  Genuau  of 
wai  a  UUIepapb;  of  woe  ha  mi  i 

TwM  Osn  or  Ixavtiuji   mn 
or  Occraitcxca,  u  lu-ci 
Houiiiia    Asit   Bvaaiso 
WUb  a  (%aptcr  on  the  He 
Kxtradfan  ai  pranlacd  at 
Dj  Loca  D.  llKXCrra,  E  S.  I 
N.  J.    Pp.  08,  bUU  t-ii  ruta. 

Tm  ambor,  I&  otder  In  eaat^j  vkb  i 
nqofataMBta  nf  ibe  W.  a  VTan)  Fd 
la  Eooaeailc  Oeolosr,  In  coonoelta 
PriDwWn  CaOcge,  devoted  tour  ooolhi  | 
LcadrUk  to  tkr  alady  of  ibe  orca  aai  I 
modtri  of  oocnrreaoe,  and  lo  ike  i 
oflb«  orM  lalba  minoanaiMd  ill 
«•  liave  cited.    The  reaidt  of  iU»1 
■[iTcn  la  ihe  pnonit   paper,  af 
fliM  part  MoeidBia  Ik)  *dTili*^ 
!  CNood  pan  lliii  ptutlcal  tUe, 
I 

4.  A.  Scut's  Sunm,  Amnux,  aM  < 
TUKirtu  Klbctsicai.  IhaacivT  UB  J 
Ttarttaa.      Loodon:    WUHata  Die 
b  Saat;  Kc>  Yoib;  Gooiite 
!{I9  lUtl  Briitctstb  SWikL 
Prim,  t3.(MX 

Tmfl  enbxme,  «bitA  nnttdJca  a 
;  of  an  Ihe  tnduairic*  diraetlj  or 

MOMcled  nltb  cloctrlfllj  aad 
I  and  ibe  naiuet  and  adJrtiw  of 
bmn  la  Englaoil,  thr  tToHcd  I 
da,  and  the  Enropcaa  CouIhm,  I 
able  book  of  teCeraioe  brail  | 
eitod  la  electriiMl  vx.    He 
and  bapoRance  of  thl^  iha  Mooodf 
owr  tba  Tobnno  pub&ilKiI  a  Tov  I 
(tUcb  WBB  EbleBj  Itmiled  M  I 
of  nanj  aign  of  iIm  rapldlj  nip 
vetopment  of  thu  appllcalloof  nf  rb 
Awlfaer  rivilar  aipi  b  tffot4f4  I 
riH7  of  tndH— MRHt  ot   tham 
at  tnt  ftght  oalj  twy  leniotalj  i 
ekttfiritji — that  ba*>  bow  lada 
lU  aoope.    The  rttallon  !•  i 
for  an  tlicM  mdea  ha««  faon  1 


xoricss. 


A  brief,  taai' 
in  NM^  ot  ib«  progm*  in  the 
MppUeulooi  of  clvclricitr  oMd  of  crcnu 
UlMintieg  li,  duitqg  1S8!,  aMa  nioa  to 
the  work.  CluadBod  Mom*  are  prorUfd, 
■trf  ref«<«nc«  l«  funlier  tii:illut«>l  by  dlt- 
fn«iiOM  in  Ibo  co^HnK  nf  tiir  lcof-«d^*  of 
Ihe  WTcnl  doiMitiMiiUi. 

ItKBncns  an  ti  Srui'mriiK  dk  atrnqtim 

mnr"DC  JoTLASV  [RoM*rcli<(  od  Ihe 
SlnKtur*  of  Mus  DUtuiM  cDnlarnnl  In 
ilM''U«EMnWuin"«f  Jutland).  6;UU. 
W.  Pbihi  uul  B.  Va9  Bui>3«kv.  Bras. 
mIb:  a.  UoaoetUK.  Pp.  74,  wUb  Four 
Pluc*. 

i,  uou»  «r  ■  minute  and  oucfid  •*• 
aminatian  of  Uie  mrioiM  orgMiie  atmeluTai 
deiigMtri.  *t  i»iticuUr  interMt  to  mlcro- 
MOpMi  Mid  *tai]«ttu  of  tbe  JfiMmaor. 
Tb#  «utlu)ra  claim,  nion<oTer,  ■  kind  of  odu- 
ettlootl  IttUtMlaiid  utSIJIr  for  Muclici  of  Ihe 
daw  to  aliicb  (liit  cnw  bcloniii,  bcesaic  no- 
qualntano*  itttli  i1i(<  ex*cl  fanni  of  the  va- 
rtod  and  iliUotc  daiigM  Ihat  adorn  the  ■!■ 
Ilut«u«  tBwb^m  «f  the  luinvscopic  algn 
fifilitatra  |)i«  li)t«rprc(aiion  or  gimlUr  Im- 
a^p*  iIhN  apfinr  tn  oilivr  lukraanipie  javci. 
liKaltont,  u»l  fimialini  a  nnftviiatil  agiinat 
the  cauMs  of  trtor  and  illiitioni  lo  wliich 
aicMaeaplau  aca  aspoMd  fNm  the  pTwcnla- 
tton  of  S|pir«>  noibe  thnlr  Initnunenta  which 
4a  aM  conform  la  Ihe  r«n11iy. 

Omumical  Scbtet  or  Ai-AKiHA.  Deport 
far  ISRl  aiwl  ie9£.  Itr  IicuE:ii  AtLn 
Suits,  Vh.  D.,  Sum  Gcolodit.  Mont- 
Kamanr,  Alabaoii ;  W.  D.  Droira  t  dx 
Pp.  eH,  irilh  Map*. 

Tu>  prewDt  Tulumo  of  the  roporU  (a 
derated  oUefij  (o  an  aoraunt  of  ihc  igHcnlt- 
wal  fcatnraaof  the  Sliic  The  author  van 
ODiamiarioiMd  to  prepar«  the  ration  report  of 
jUabana  In  conniiiliua  wilh  the  tenth  c«n- 
■iia,  and  bit  joinin;;  the  two  wotlu  hai  b«i>n 
able  to  make  both  more  complrrte  than  ha 
•Dold  have  made  rithcr  irparBle!*.     Spodal 

attention  in  giron  to  tbf  deioriptlon*  of  the 
aotli,  aa  to  Ibe  Slate  mi  bj  0(n]atlc*,of  dtn- 
bcr-Uteaaai  other  plantd.  and  to  oolloa  pro- 
dnedan.  Bioellent  graphic,  colored  map* 
•n  iMeHcd,  Bhowiii-  the  mII*,  Ibo  rainfall 
and  tetopeiatim  tijr  the  naaoni  and  b;  tlic 
jtar,a»d  the  penvnlagea  of  laud  In  dUTcr- 
t  pafU  »f  Iht  Stale  rallJraUd  in  colloo. 


FiuT  AxNiTta  Riran«ii  niK  Isnraiooiam 
(mn  iHitL-TB  or  TBK  Stan  or  N'aw  Yoac. 
BtJ.  a.  Li^mta,  IJUKi  llalomotodK. 
Albaaj :  Wwd,  Par*on«  4  Co.    Pp.  igS. 

Da.  IjxTxia  ha*  gir«ii  a  Urge  flcwiml  of 
infortnatlou  on  ihu  tubject  of  bli  nport. 
llcglanlBg  with  an  cipuiition  of  ibc  Impof- 
laoM  of  enlomotofteal  itudj',  he  contldera 
tlie  txtcM  of  Instcl  dapi«ilaitons  and  the 
hnici  from  tbem,  panlcniarl)' In  Iha  Ciutad 
Sioica,  the  liQinenw  numbM  of  iiuecu,  and 
the  necGMltj,  for  the  aikf  of  Mnteiiding 
with  them,  of  acquiring  bnowlcdgt  of  thalr 
habiu.  Di:  thon  rtMcwa  Ihe  pingiMa  lhat 
has  tuseu  nude  In  tMnomlo  miuoiolof;*, 
Mtiniaica  the  ratue  of  the  railoua  liucctl- 
cid«B  that  hare  been  introduced  and  of  olh<* 
rttnediM  for  and  pn*entiTe«  of  hut«t  dep> 
rcdaiion*.  after  which  h«  fumiibe*  dracaip. 
liotuand  life-hialori«B<J  ttie  marc  Injiohnia 
Irnnotf.  Among  ibe  picreatliea  of  intact 
dopredationa  auggtitad  bj  Dr.  lintncr  li  ona 
which  we  bctloTc  U  nuK  :  It  depends  upon 
the  tbooiT  that  innMii  ira  attracted  to  iba 
planli  thrj  Inf.'Sl  hj  Ihn  oilor,  and  Knubu 
in  tbo  UM  of  xiam  (ubttaucv  bj  which  thai 
odor  ma;  be  orcraomc  oc  neutraliaod, 

lli^-ni  n«  rna  DaoviOi  uto  StvcaaoB  or 
Dwaixianti.  Bj  Willuv  r*ci.  Oia- 
IURD,  Ciiil  EnipD«r.  .S>»  York:  Will- 
tam  T,  Oemalock,  i  Asior  Place:  1S8I. 
Pp.  10!.     PriG<-.(2.«X 

Tnta  litlla  work  has  grown  onl  of  a  »»■ 
rie)  of  ariicltiH  contributed  by  the  author, 
onder  the  *lpiature  "QippoeroKa,"  to  ihe 
periodical  "DuJIding."  Ilsobjcct latoj^ira 
an  aeeoont  of  the  u*ua1  oondlilan  In  widch 
plumbing-work  done  jeam  ago,  and  conio 
quite  raocntlf  ilone,  maj  be  found,  and  to 
j(Ito  ■■■([gvtiiolu  on  the  proper  miinner  of 
doing  the  work.  Araluablercporton'niih 
DlacnMn  and  their  Prerentioa,"  by  mediniJ 
offlccr  John  Sinion,  of  Grvat  BilUlii,  and 
oth(>rwoikaon  dwellingJiouae  sanll^llon  arc 
referred  to  If  fuitifj  conclualcmu.  The  boob 
la  freqiinuti;  illualrated  with  ciamplei  of 
bad  work  tu  be  aroidid  and  Oit  good  work  to 
be  pattcmod  after. 

Till  TuafiKiacia  QiiBmnx.— D.  Ap. 
pleton  k  Col,  of  Kc<r  Tork,  oil]  jmblish 
•hortlya  workco*"Th«IU'1ntiiinot  Animal 
DiMaata  to  the  Public  Haaltb,  aod  thalr 
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Pinbllltr  of  B«IMii«-SUMt.  — Dr. 
Aleiii  A.  Jufira  hM  Mtd*  titnitiaibM  ot 
ba^diiip«f  nrloiu  >ge«i  and  ot  Mmbatone* 
In  tooM  ol  tba  older  gnic-jinli  arouad 
Voi^  cit}-,  to  uilft  In  detmnlning  tbd 
■hilUf  of  the  (ailoitf  Koau  ucd  id 
dint.  ^^  eouH  bn>wn.«toixe,  vhiob 
f  tarjel;  cmpldfcd,  appMti  to  b«  mm  of 
orail  pcriahable  ni»Wrttl*  in  iu«,  w 
.  lOkiij  buQdort  >r«  retnntiag  lo  brick, 
oue^  the  finer  rariolio  ol  brovn-ttoiie 
;  bMln  kod  ccmpare  farcnbty  vilh  ollipr 
"mateml*.  Atnonj;  tho  ouiMa  for  ttm  dccajr 
of  thb  Blone  xn  mcntloiitd,  «r«etIoa  on 
«dg«  of  laiDlBaiioa,  lb*  Ihm  «r  tha 
I  on  «ipoMd  «Ut«,  and  lmporf«ct  potnl- 
irith  pix>r  mortar,  nhlcU  fill*  anaj 
Im*C4  ilin  jolat*  eiponcd  lo  Iho 
Ktlm.  Th«  pcoNnco  of  Ma^rall  in  tlio 
phere  lina  cicrtcd  no  apprcdablo  tt- 
Uchanit  gnawing  «d  the  «on«  do 
•r  w  tiar*  oceuloncd  mkj  docajr  or 
Tbo  ll{[bt*ol(ffcd  XoT«  Scolla 
have  been  too  rKcml;  lotro- 
I  (bo*  marlcrd  defect,  but  cvldcncci 
bliatlnn  and  of  illglil  moldcring  In 
I  tpnu  bare  brgun  to  appear.  Build- 
>euD»lnicud  of  the  Amhcnt  (Ohio)  auid. 
Itliow  1It(l«  dcra;,  onlf  dlscolorailon; 
that  !■  rcf^nrdod  tt*  ft  fftTorablo  «<sn 
boT  than  Dihcmiie,  for  It  Indlotoi  durs> 
BlJ,  nhllo  a  itoac  ihat  cicuu  iticlf  dnc) 
bf  dbdntcgratlan  of  lu  mrfai^e,  thu 
"jpalna  dropplns  out  and  carrying  airiv  the 
AUt.     Xm  COUM   fouilifcntus   limfBtons 

Ki  Lockport  hw  diuntcgniMd  lapiiilj' 
In  lbs  iMt  ten  jeirt,  chivflj  on  an'Oiiiil 
of  entvloi  nmngciMnt  in  msMinry.  Thu 
pQUtie  atone  fawn  BltottavHlc.Iudiana.iihowii 
LilnHin  imnwdiatc  and  irregular  dUcolur- 
,  aud  to  be  prvducvd  hy  tlie  eiudaiion 
]  oU.  Tbo  ofillle  from  Cam,  Krancc.  bas 
OVn  d«af  in  KToral  mntanccH  tthprD  it 
I  not  prnMidtil  by  paint.  Thv  dulooiiiJo 
I  <>if  Wwichewrr  Ciimily  bia  ilccnjoii 
aWy  nftw  tlity  ynara  of  u»#,  but 
t]da  >•  owUiK  lo  the  atono  bavioi; 
Dpcoporij  laid.  Often  marble*,  of 
[kind*.  In  (onibilonn,  arc  in  turly 
litlon.  IIorlKontal  ilaba  ihow  a 
lo  titnd.  Th«  froqncnt  obUUra- 
4plloiu,  the  gcnmd  and  oilcn 


cipid  granuIaUoD  of  the  tuTfaur,  and  the 
occMional  fltnurms  of  Biabii,  nboir  that  Uiu 
deoaj'  of  mnrbic — In  Uio  vaHiiii'*  Ulbmo 
long  unL'd  in  New  York  I'llj' — i»  Kicady.  In- 
evitable, and  but  a  igiu-iitioii  of  time;  andl, 
U  unpiotectvd,  lliiK  matvriat  In  likely  to 
jiroTD  uiicrly  uiiiuitablv  for  iiut.ol-4oor  uiw. 
■t  leMt  for  d'.vurallv«  p>irpii**ii  or  cvnwtft. 
ly  rceorda,  witbin  tlic  utriioapbcr*  of  a  city. 
A  blu&alonv,  or  Kraynaclio,  la  yearly  eook 
inj:  into  more  gnicial  uiw,  nnil,  Ifaough  toai/^ 
what  auiubrr  in  tone  and  ilUlkcult  lo  drcat, 
wuiH  lllK-Iy  lo  (iroTc  a  material  of  ramark- 
ab1«  durabllily.  Tha  blutih  Qulncy  granlta 
haa  bo«n  uaed  In  many  biiikUng«,aDd  rarriy 
■howa  aa  y«t  many  tigna  of  dteay.  A  fiuit- 
Kralncd  ([rnnlte  from  Concord,  N'cir  Ilamp- 
*ldi«,  ako  pramlwa  to  bo  dumblcL  Tha 
liglit'iHiliire^l  and  niir-f;raincd  ]{raiillc  ot  Oal> 
towell,  Ualiic  ill  obltli  iliv  nblto  toldapar 
pnidoiniiuil«>,  haa  ihoirn  aeraia  eirolialioB, 
but  in  tha  aiiigle  bniidlng  in  which  ibb  la 
rmiarkcd  the  aionm  appear  lo  haiw  beta 
a«t  on  oAff,  and,  aji  their  ■trocinra  li  laiui> 
natad,  thai  It  an  important  matter.  **  Tin 
•rralhirring  of  gruniie  (1tK»  nut  precMd  by 
a  merely  auparflclal  wear,  nhleh  can  b* 
mcaiurad  or  limiuid  by  fracllnn*  of  an  Incha 
but  by  a  derp  Intinusiina  along  tba  lioaa 
of  v»akii««i>,  betitKn  grainn,  through  elMT- 
ifCi^platipf,  and  into  lalvnt  liiwnraa.  Tbni^ 
lonft  before  tlie  Hurfaiui  liiu  bcrotnc  uiuch 
corroded  or  removol,  a  deep  dl«lnti<i;Talion 
hoj  lukcQ  placr  t>y  nhich  largi*  fngnicnta 
arn  ivaily  for  •rimmlion  by  IttHt,  from  tha 
edi^eiand  aaKKtiif  a  block.  When  dirtolly 
cipowd  to  ll>k'  tteat  of  the  tun,  an  addi- 
tional a|i«ni7  ot  di'ilniotion  ia  ioTolvtd, 
and  the  Rtono  la  kuililvnty  fmnd  ready  to 
exfoliate,  layer  attcf  layer,  <enccnlr1cal- 
1y."  The  follonlnR  hi  an  appraiimatlT* 
eiilniRle  of  ilia  "life"  of  dltTcnmt  kindi 
of  alDDc,  alfinlfylng  by  the  term  lit*,  without 
re!:'ard  to  diicoloration  or  other  objecllona- 
blo  (jualltii.-*,  merely  Ibe  period  a(t«r  whieb 
lh«  incipient  deeay  of  the  rarieiy  beramca 
(iilllrleDlly  offenilre  to  the  rye  to  demand 
n>|>air  or  rrDevnl :  eoarae  broira.4loD#.  fite 
lo  fifteen  ycara ;  taminatoti  fine  hrown.iMiie, 
IwiQty  tu  fifty  yran ;  compaut  fine  brown- 
itone,  one  hnndtrd  to  two  hundred  yean; 
b1iH<4toiie,unlric<d,pn)bab1yce[itiii'iM;  Kotk 
SoMla  atono,  vtitTlKt,  {i«Tlia|i«  fifty  lo  loo 
hundtwl  yoM)  Oliio  aanduoua  (be»t  tils- 
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torn*  TvAtij),  imliifa  tran  one  M  KU17 
wnl'iiiw ;  coans  fowalUfm^  linmMce, 
I««nl7  to  forty  jtmt*  ;  Sue  o61itic  (htndi) 
DmoMM,  thirty  to  foitj  jMtn;  tnt  odlid« 
(Ajnerfnas)  IboMtvof,  uviritd  Yn**;  maite 
ilotonit«  marblo,  forty  vrarv ;  flne  dolonihe 
ikmIiIc,  itiity  to  iTjIity  ynn ;  fins  marttle, 
Ulyto  t«otiundr«dynr«;  gnahr,  ecTRity. 
6t«  to  1*0  liUDdrwl  jv%n\  Encim,  ifly 
jMi*  lo  lauy  MoUiriM.  Many  of  the  be«l 
bnilding-4traiM  b  the  tounlty  haro  ■eror 
jM  bMS  brought  to  the  diy. 

Pcmlde  of  Bfdr«tn.  —  poroihlc  of 
(rrdtopc,  ihouEh  It  VM  iltNOtertd  in  I81B, 
hu  Oftly  rtocnlly,  liy  Dm  aU  of  chMpCMd 
pmecMM  (if  prtpantian,  mm*  lolo  (>wnl 
DM.  When  [luiD,  it  b  a  colorhM  UquM. 
which  In  dccoin{>Mlng  girt*  off  tout  hosdrvd 
anil  Mtcnty-AM  iIbiu  lt>  vol«nto  of  oiygM. 
Dibrted  Mludon*  of  il,  h«pt  In  Hit  ilaik 
•t  %  tempoiwuN  of  aol  uon  tlian  SO*,  may 
b«  prwtrrri  tor  k  \trj  tong  tlnio  willioul 
<teo«npo*ing.  It  ta  obulaihlo  put*,  is 
bi^  <iuutitl05,  wid  cbHjity,  In  aolulion* 
of  thr«o  per  cent  bj  *Rt]thi  or  iim  jwt  m«i 
by  rdamc ;  and  it  han  coiu«  into  nct«n>iTc 
Bse  H  a  bicacliltijc  agTitV  to*  diti&fMlion, 
toutcholil  purpoM^  and  \ht  loiht.  It  u 
tbr  really  opcratird  a{;*ai  in  dNMcadiii^ 
on  thn  gra»,  ohlch  hai  bcra  la  (U4>  from  time 
inuHMnorlal,  uid  1*  well  adaptfil  for  bloich- 
ing  fobatancc*  el  animal  ort];in,  (n  viiich 
cUorine  a^enu  often  fall.  In  atlnn  It  tb« 
(ubalaeoe  to  be  bicachnl  raiut  fin<  be  <ar». 
ftailj  cleansed  from  dirt  and  ell.  It  may 
be  appliisl  u  a  balb  In  the  ahapr  of  « 
wtakty  noId  solutlott  ftdUnlki^  «!ili  a  Urn 
drop*  vf  ammonia,  or  the  NbAaccv  mav  be 
dipped  in  ii,  nnil  afier«ard  iloirly  drtc4  In 
tiio  all.  Aa  (he  aatpr  enponucf,  the  eon- 
otmtraiion  of  the  peroiwk  of  Itjdragen  1*- 
ereax*.  and  the  blewtilng  ga««  on  nora 
nvcTjwiioally.  Dumas  and  relt«iliof(rbar« 
appllnt  prroiido  of  bidrogva  «itb  nufb 
aiiDCOU  and  Mlbfactioo  lo  the  (tM»- 
ing  of  oll-painliai:*  Bud  engnTing*.  This 
anbatuiM  haji  reennlly  bt<<n  fouod  to  be 
one  of  the  mom  raluabto  and  effMiro  die 
InftcUng  egent*.  In  the  hmiMbold  U  ha« 
prorod  to  be  equal  to  ih*  boat  of  oibtt 
kBoiTD  aubatanoe*  for  porpeaM  of  wulilag 
and  deiniiog  tli«  perroD.  It  l>  adapted  to 
the  monflMKjklM.    It  bu  btcn  pto- 


nonnoed  prefcraUc  ••  a  tooib-mah  to  1 
pontden  aai  to  aQ  other  prrparstin*  1 
da  not  dtpeod  npea  It.     \b 
th«  arfdllloa  of  a  djiip  or  two  «f 
It  iiukkly  dbUiiegimtea  and 
dead  iktn  oiihoiit  affeettng  ttelir 
eucpt  to  make  It  mnr  boalttn  1 
It  ii  ■  falnlary  bak-woah,  pni  l«lnl  tk  I 
ha«  been  prepared  for  It  Li  pnitai  1 
ing  whfc  toap  or  ipfait.     IVofa 
ClaaaeB  aad  O.  BaiM*  hare  found  1la| 
etfnl   ffoA  Ed   aiMlyllail  ebaialiuj;— I 

hfturi  riDTT  nmrdlBs 

— Al  tbi  Uonlrral  tncclln,-;  uf  tin- 
jUaociatien In  ISH3,Mr.F.Cofic 
olT««i  ■  pap«r  on  "  Tlie  Cana 
and  th«lr  CMincction  with  the 
illuiton  of  looa."  The  Cotanllh*^' 
per*,  hftYbtn  heard  llr.  WU: 
putllioB  of  hi*  TiovK,  and 
maiM  and  dr«*inpi,  and  ihc 
vUcfc  be  wa>  able  (o  [irodace  freM 
Bstbority  tn  MioMe,  adjudgnl  ilui  iba 
were  anlGdeoi  merit  and  orl^tnality  ta 
paper  to  Jiutif*  pvlog  It  a  b<srta^.  Tl 
article  ma  also  regarded  by  lU  of  eoMl 
laltreit  to  be  given  to  the  triwtei 
"The  PopiOar  Science  UomUj"  la 
oember,  ISM ;  and  a  cuiamarT  of  ii  ■ 
publllbnl  fa  -N'otce  aaj  QiKr4a. 
bcT  IS,  IWS.  Id  K  tbe  aotbor,  npflfti 
the  ritoalica  of  the  Iilaad  of  GuA, 
ta  iho*n  in  the  map,  the  characur  tf 


n>ck^  the  torm  of  Pht^l*i  (Uta.  i^ 
ihajw  and  direotlon  of  Ita  eipaai 
dndod  ibat  II  vaa  rxtivnuily  nnblj  I 
the  ca*e  <nnld    hare  becu  htllnaiil 
by  the  aaloral   aotion   ol  Uie  vatta. 
•nfli^ed    the   qnmioa  alietbtr  h 
out  bare  bem  aitlBdaDy  ctonsud. 
paper   ha*   not   yat  beta  adeqvatriy 
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•vered.  Bm  tb«  mxAtt  »m  Md  up  to 
ridiDulc,  in  a  Ifiwllt  arlkto  b  "  Ktluro  "  of 
JUUU17  SB,  laSS.  •«  Dm  Tictiin  of  "  *  tlilnrt 
for  Ki«niUe  mown,"  mho  kaow  nothing 
at  iha  Mbjoet  eancomlai  which  he  bad 
giTro  (be  rcnilt  of  hb  Madka,  bM  bad 
BUOCti*itid  tn  ImpojUof;  blntclf  apoa  »  rc- 
■p«cl>b1o  Mtntllflc  bodf,  and  upoii  *  Kfcn- 
Ultc  >i>anua.  Ur.  WhllcboaW)  hu  ukcn 
bli  limn  (o  aimar  Uili  atUck,  uid  bu 
Nptlad  lo  It  with  rigor  and  10  Ibc  point 
bl  »  lata  Dumbar  of  iho  "  Jttnbatlali." 
Sntlnit  bj  Ih*  lido  of  ono  another  photo- 
(papha  of  the  laland  o(  Sintia  and  Flogiil's 
(^TC,  and  tho  nptCMiUatiaiM  of  (h«m  ^Tcn 
la  the  currtM  iroriM  oq  gcoJogf,  h»  thowi 
that  a  wonderful  l^arance  of  what  the; 
u«  li):a  cdna  In  the  idenllSe  tnlnd,  and  U 
tnBimlltod  to  Mudenti.  Gi^nnan  woik*  ox- 
Ubit  ■  tcractare  nippo»d  (a  hare  bt«a  ok- 
pootd  lor  milllaiu  at  jran  t«  wares  capable 
«f  iMllowlng  out  two  husdrocl  and  Iweotj- 
«tglM  lett  of  built,  and  open  al  both  «ada, 
which  FiD^I't  Oaic  It  not.  cotupand  wilb 
which  "a  wall  of  bricks  without  mortar 
voaldbeaoIidiirltKit."  Ui(vUcoi.-k'*"0<ral- 

anr  part  of  StalTa,  but  tlio  idjolnlnit  Talnnd 
«CBo»4bs-U.  Dr.  A.Ki-llti(L,I)>n>cli>rDf  ilie 
Ocolofinl  Snrrof  of  Scotland,  gkvf.  In  hia 
"Pfrmw"  in  1881,  "a  tolcntblw  »n([niriti(( 
of  part  of  tb«  Uland '* ;  but,  In  I S81,  bo  of- 
fovd  10  mora  adrancfd   ttudontiK  In  bla 

j  "TAil-Boak  nf  Gonloitj,"  ''a  prablofn  la 
phfaic*  and  drawln);  which  baa  bllherlo 
pMa«d  uorilklatd,"  "  the  bw)  copy  of  • 
|deurc  for  whkti  iu  author  apolo^trd  In 
1810,"  "  whidi  plclurc  w\i  uo  more  Staffi 
llwn  a  mw  iasiili  Ihc  raiIJi]{|;ii  al  Ibc  bead  of 
Wall  8mtt  w««ild  b«  Trinit;  Church."  If 
ow  Tf^K  AmaHcas  haa  Van  too  ba>ij  in 
U*  ibcorica.  wpon  which  w«  do  not  iindor- 

1  lako  10  dM3d0(tt  otrtalnlj  bcbooTci  bla  crit- 
b*!  and  Mp«Ulf  Iboac  who  are  on  the  ipot 
■■d  wearoflldal  titloa,  lo  attempt  tonia  ap- 

I        pniMfc  to  ac«uiai7  la  Tmi. 

^B  VhT  >««•*  BodlM  Uti  Midrr  thin  otb- 
^ — It  U  a  ttmltiir  fid  that,  when  we 
^nnudi  with  the  flugeta  dlllcrmt  lutinuiec* 
^^  «C  tW  tamo  Mmpcralnrc,  aome  will  [eel 
odIdCT  tltaa  oihpn.  The  dlflcrencei  of  the 
faoUnfE  ant  commontT  k*enbed  (o  dlScrenoe* 
IB  tbe  beat-eondnetlDS  powen  of  Ike  MToral 


bodioa.  A  (DTTMpandont  of  "  La  Nature  " 
)iu^3fli*u  thai,  batUcs  Udt,  the  Bpe«lfia  heat 
of  ili<i  bodlei  and  Ibe  d^rae  of  poUeh  of 
thi'lr  iiurfacaa  «faoald  b«  lakm  into  amount. 
Till-  ttlixl  of  eptriHo  liuat  ma^  b<  eliwrved 
b,v  ponriag  alcohol  ujKin  wnMr  and  plung;- 
Iny  th«  Itn^r  In  an  thai  a  part  of  it  ahall  tie 
In  the  water  and  a  pai't  la  the  alcohol.  Tho 
part  In  the  water  wlil  Icct  much  colder  than 
that  la  the  alcohol.  So  brandj  maj  bO 
taken,  with  atifflv,  al  a  dei;rce  ■»!  coid  at 
whlvii  water  nould  InfulUbly  Inltate  the 
tkln.  Tho  effect  of  the  degree  of  polilh 
maj  be  tried  with  a  piece  of  marble  or  glaia 
ono  aide  of  which  ia  amooth  and  another 
rougti,  wiih  a'  flic  one  dde  of  which  boa 
l»en  ground  down,  or  with  gloied  and  un- 
gloxtd  paper.  In  ot«r^  cue  the  imooth 
Bide  or  iubeUaco,  et  ordiaarjr  icmperalurve. 
wilt  appear  oolder  than  the  rough  one.  The 
fact  ma;  be  aeoountt'l  fur  by  remembering 
llial  Itie  smooth  budv  prtMolii  Tastir  more 
poinlaof  oonuct  with  the  fingtn.  and  coo. 
aequenll;  more  condaoton  for  tbe  beat  than 
■he  rou^  one.  In  like  manner  a  Uquid  al- 
ways oecDM  colder  than  the  Tcesel  ocolain- 
iiig  it,  beoitue  it  1*  in  doecr  tvutacl  with 
tbe  «li  in. 

ire  theft  BM*  wHIi  T^lhT  — The 

"  Tronaacliona  "  c1  tin'  N'acira!  Ilittocii  (sid- 
oly  of  LclpFlc  ocmulna  a  ])apF[  by  fir.  Paai 
Fralatc,  on  teeth  and  loolh-piplIlK  In  blrda. 
It  ia  ^enemlly  odmittnl  that  there  li  a  •» 
Hea  ut  t^rde  liarhig  real  teeih  in  their  UUa. 
Aninng;  iheee  are  the  fomll  archieopleryi  oif 
I^Unhofen,  and  the  odonloraiihca,  diMor- 
or«il  by  ProfaMor  tlir»b  iti  the  North  Ameri- 
can cr«taeMu«.  The  jaw*  of  Ibulattcrtnc^ 
were  forulahed  wlUi  teeth,  anil  alto  with 
artllM  containlniteuppleaientiiry  teeth,  like 
thoac  of  croooJilc*.  The  e>irSoiiit  relation* 
which  ibrae  b!n!>  exhibit  oiih  Te|itI1ea,  as  a 
kind  of  tranattlonal  ilaflo  tietwecn  tho  Iwo 
order*,  ng^at  the  qimtlon  whciber  any 
IMog  blrda  bore  teeth.  On  thfa  point, 
Dr-FnUMC  rcmariu  tbatGcofTroy  Salat-HI- 
lalro  In  1611  dlaeoTeied  in  two  cmliryiM 
of  the  parrot  (iW(Mrwu(erfiM<iu)  pipillio 
which  hv  regarded  a*  (oatb-Mca  and  a*  lio- 
molo^ovs  with  the  nidimcntary  leelh  of  olh- 
CT  Bnlmnli.  In  one  of  the  jaws  there  eren 
•eened  to  be  dipiicaiv  tvdimenta.  a*  among 
ttm  namiMtia.    CuTlcr  acoeptod  tUa  «n> 
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BonwMDml  *>il>  ■  kind  of  Tttcnr,  utd  *•■ 
mriuil  ilut  Ibc  botaj  l«(tui«  of  |]i«  bill 
MMDnl  lo  fpNod  oTcr  tlnse  nacuUc  papQ- 
1m  muh  ia  tbe  mum  naaneru  (Im  oiimel 
Mwr  nwninal*'  U«th.  BUntteTd  re»iai«4 
llw  inTCMigBtico  in  1860^  and  tMikd  in  otr. 
mIb  binb,  among  Ihcm  ronw  panwi,  for. 
■•tknf  inbeddeO  ia  lh«  )»*•,  wbiob  •bca 
ndaraaoapicalljr  enmbied  (iraMnted  ooniid- 
enfale  tdnilaritj  ia  onnpotaljiin  with  dm- 
Hue  vdA  ia  unioisra  *iih  u«Uii  and  b< 
cooolodeil  (lut  tImM  bird*  pcMewtd  «  real 
dental  vj«Bm.  Dr.  FniM*  bftisviB  that  pa- 
pSha  HK  rr«|Wnllj  ynmxA  la  tb«  bgrnjr 
bill  d(  ilie  i«rR)i,  ttet  th«y  »i«  ricfe  in  tm- 
•cli  aad  covcnd  wlib  a  Ttmcct  oi  pcvulUrlj 
adaptad  bam-alb  «Mtk  BloMbanl  took  to 
ba  dcnllae,  and  vlildi  la  nici^aeaplc  aco- 
tioM  hare  qulM  a  rcwmblaaee  lo  tbai  Tor- 
■alkn;  but  ibat  real  Itetb  do  not  «i»t  in 
bird*.  "  niuthet  aK^  Bnrt  nuHount*  of 
teeth  nuijr  bare  bcontliectlgia  of  the  grovth 
o(  bom-l«cib  b  *«r]r  donbUul:  bnt  ia  ail 
{irobablUl;  tb«  borA-McUi  ibould  tw  regard- 
ed ai  wcnnda(7  fotinaliew."  Tlie  IMb  of 
Ibe  odoQlonJUiM,  la  *Ueh  Pmftmor  Manh 
baa  foind  dudna  and  cnanwl,  are  «iotptcd 
from  tbb  tuncbision. 

AlMkol  KKsr4t4  u  a  Btuitlil  ifttt. 

—Dr.  WaUam  Sharpe,  an  Eo^tlsh  pbrii- 
rian,  ba>  puliliahed  a  pampliUt  in  iibitb  be 
aeelu  to  dcmcnutratc  Uial  alcobol  it  a  !•& 
\/9t  ia  humiLn  progivaa.  Looking  iolo  the 
blBWrit  of  (ho  iub}cet,  be  Badi  tbal  tbe  rboe 
and  lb<^  proiluot  of  (he  Tine  hate  btcn  In 
aldni  liiDfH  mure  iattmalel;  aMOCiatrd  'ilh 
■Ban's  intelli-oluitl  trrowih  and  dcrelopnieni 
than  w<tli  liiK  ii»r('1]'  |i1ijtlcal  ■aula.  Tb« 
•Itnulo*  of  nlinhol,  wlipn  JudloioiiAlf  cca- 
tralled,  "alwH^x  ti'miii  maciivr  and  ht;;hDr 
mental  pfTorlii  oti  thr  pari  of  IndiflduaU," 
tliiii  pm<liirin)(  a  cnnlraTj  (rffect  lo  Ibat 
«f  Mhor  mimiiloniji,  nhich  Ksd  ralbor  "  M 
bitejc  about  a  conlcntcil  autc  of  drewnij  in- 
action "  nod  w  rcprCM  effort.  "  To  anibr. 
atand  fully,"  ho  Mj*,  "the  bcncflcial  action 
ot  aWhol  at  rpRarda  mental  dewlopMat, 
we  miwi  fmi  crt  a  vicar  vlev  of  tbe  take 
of  thoer  utatv"  of  t.'erebral  eicitemeBt  obich 
most  people,  thoueb  in  lai^iag  dtg:n<««.  ei- 
perienec  eonwihtnjt  of,  rdlag  m  tb«r  Ui«n 
do  mentally  aboro  Ibe  level  «f  wliai  maj 
bo  called  lh«if  ordinary  omj'daT  ihoufht*. 


Ttim  b  Ml  dfiaalt,  U  ■■  b«nr  In 
btancs  tku  U  i«  diiri^i;  (ueb  period*  of  ll(t 
nraul  acUvliy,  la  wych   Uw  mind,  vm. 
•eendln^;  llw  ntn  ciiviBnawaMd  fkatu  4  j 
TcaMn,iw«vpe  laudtivvlyintotlwrriMHd 
diMasi  rtgiona  of  naiecnal  imli,  Ibal  A  \ 
great  eonoefilkaia  aria*  and  bam  aria 
limca  pait,  ervdcly  at  SrM  H  maj  ' 
wblch,  nerertbclow,  vtioa  ntdwol  la] 
and  tmboditd  la  vorfca,  hart  b«n  i 
timable  nine  totnaahlnd.  .  .  .  IWl 
lot  produced  b;  alo^koUe   lfa)nar*,  H  art] 
naarli  of  m  bieh  an  order,  <•  nan 
callMl  Inio  )>U;.  while  in  a  peaeilcal 
the  lattM  aMIiir  bong  pmrcd.  It  U  Ban] 
Tlt(orr«iii  and  ellrctite    ai   ret^ar^  aatal] 
•rark.     Benor  ilie  lalae  of  ale 
abnulaM,  Ik*  in  tbe  tact  lliat  it 
artlfldallj  Bad    ^»"'fii«ii 
male  of  menial  eicheMCiit  cv  e«* 
Rwai7  lo  Ibe  conccptian   and 
tbovgb  not  lo  tb«  dotalted  el 
ihcee  csdoring  vorfca  iliai,  wbcthor  la' 
dosnain*  of  art,  archiiectsie,  er  imiMii   ' 
ing,  arc  retaArkablc  tor  boUace*  of  eua- 
lioa.  ori^Mlltr,  and  pandtur  of 
and  (aribci,  ihii  It  U  the  ooilf  i 
Minulaal  i>hii;li,  wbcn  uaod  in  i 
and  in  Ibe  fonn  of  vino  or  qdito,1 
onlj  not  injariona,  but  eendoeca  to  I 
enl  htalih,  wbine  it  faron  boik  i 
ph}*k«l  deT«tapawu.*'    Dr.  SlMrpc  i 
I  *i]!«aloak«kulab«MAnalagenc7lni 
'  laUnc  genial  iheaghl*  sad  f  e«&n^ 


Ja>MW  iM^wn— Tha  Ja 

tfaignlak  b  laeiftr*  bttwoett  uada  1 
ohleh  it  obulacd  frees  the  tmaba  of  1 
trees  and  tonna  the  bari*  of  amilf  all  tie 
taixtnroa  ued  in  naldng  laoiner-awc ;  ' 
brancli  laeqnio't  and  Mack  laoqnei^  a  p<^J 
aniiioa.  Tbe  field  of  hnadi  la«iiaar  I 
about  one  per  eeat  in  oonpafiaea  nil 
of  other  laeqacM.  ntule  Ilia 
niaeij  p*r  enrt  ie  rwqulrad  ia 
lleoo*  a  wliniro  !■  made  of  varion*  I 
laof  uofa,  acawaed  jell;,  Oarl;  graad  i 
potatooa,  and  aa  Mntfc  aoot  ••  I* 
eoloe  the  nMaa.  Baidi  nkanuCadnear  I 
own  ^>cdal  Hlitiirc  bnt  the  ntrantoat  ad-l 
ditlona  «i«  baBeecd  not  to  la)urr  ibi  i|uaU  I 
ItT  of  the  nliotc  Itae  brand  liei|urt  be-  [ 
coma* estrcMcl/ bard  when  Arjx  lHii,al^| 
wktB  Med  ahna  ll  will  not  dr;  luutar  >^>*j 


POPULAR  MISCSLLAyr. 


8s9 


(•renif  difi,  ibo  tnin  aap  U  now  b«t  little 
ttiod.  Tbe  bkdt  Uoquer  Ii  nude  \ty  adding 
(o  otwle  oc  l>MAch  loequer  about  Are  ptr 
cvnl  «(  IW  Uoth-dfe  OMd  bj  woawn,  a 
lii|uiM  IocvmI  bf  boUing  Iran  llinsi  b  rioe- 
tlMgar,  tip«idaj(  t«  tlw  mi,  aod  nirtisg 
(raqiHiUl;  tor  icrvral  da<r«;  la  prtfiAring 
ali  th*  lao^iHTi  ll  [>  an  uspurUI  object  W 
get  lU  ol  the  ■>l<9  ihal  «iuile*  from  ibe 
m*  «hh  tbt  Mp.  This  con  not  b««lte«iaii 
wtUiaut  addki;  iralcr,  wbieb  is  dOM  in  amall 
quuiIIlM^  three  timiM  k  daj,  for  two  or 
tbrcc  daf  ■.  All  the  waMr  th«n  erapontra 
tc^Hher.  No  iauquer  Hill  dr;  till  tlii«  pro- 
oca*  hai  beca  gdiio  throu^  If  nuila  lao 
(|tier,  vhich  ii  original];  ol  Ute  ixilor  and 
«oiuiMeniTT  of  orMoi,  («  wpuaed  M  tiM  aun 
fora  few  iliiv  witlMsl  addiMg  waUr,  it  1m- 
caoMa  Mack,  or  tinHy  ao,  tbianer  a«d  trana- 
InMBt,  but  «ll)  not  drj  tt  applied  lo  aa  ar> 
liola.  II,  BO*,  aucr  i>  nixod  *ltll  il.  It  at 
onoe  letM  itn  blaiJi  color  and  iti  Iruiipar- 
tmej,  btcoiuc*  a^in  of  a  cmm;  color,  only 
■lighllj  d>rli«r,  and  can  be  lucd  all«r  trnpo- 
nuion  of  (he  water,  Ukc  any  ordlniinr  \*c- 
({Mr,  and  aitl  dry.  The  Eroalen  dllDrully 
tli«  taatocr-iioMEcra  bare  to  oonlmd  with  ia 
tlial  of  obtalailiiK  a  clear,  traa>paren(  rar- 
iibh.  What  U  ealUd  iranf  parent  ramUh  la 
raally  Mack  to  (be  ey«,  and  boa  to  bo  ground 
and  pcUikrd  after  appllation  before  It  will 
1  ■  briUkM  ntfaioe^ 


Bir«ntlU«H  atoat  Steae  iaplrarabi. 
^Rkbtnl  AndrJe,  a(teniian  anihropotojiUl, 
llM  ifHili  I  ll  lhat,whcivTcT  prohUtoplL'  ilnnn 
iiD|dmDonta  hare  been  found,  whrlliviT  In 
BonfM^  Aioa.  Africa,  or  America,  Idonllcal 
MtM,  aitratlaR  Ireqetcrtly  In  the  mlanual 
particoiani,  hare  brca  auoelatnl  altli  ibom 
la  lb«  popuUi  tuiiul.  It  iircaDy  aitonlib- 
iog  to  Hod  tba  negNMa,  tb«  South  Ametlcaa 
Indiana,  tbe  BnnatM,  and  the  dUtarcni  Su- 
ropM*  »WSt»  eMortalnlng  tbe  amn  inpa^ 
■Utlona  retfKGiInK  tbe  origtn  and  nippowd 
wasteful  propcrdMelthettono  aiu.  Ruch 
caadplkei*  miui  be  N^ided  aa  compara- 
iWeljr  no«,  for  thr;  cm  only  Iuto  origl- 
Btlod  after  lb«  implement*  bod  koiir  out  of 
■M^  ud  ibe  caanai  BBding  ol  them  Kouid 
b*  Skpabia  of  «icltli4  a  myitlSed  cnriadly, 
Thgj  watiA  aaiarally  apptar  to  tbe  Bndera, 
wbo  baid  iw  Idea  of  their  uc,  aa  MODetUng 
woadarfni,  pethafs  bating  tbdr  «dgio  b 


■ 


mcitiMr  wcrldi  and  It  would  alto  bo  natural 
to  attribute  nyMorioiu  pt^kcnW  to  iteu. 
Tlw  fall  of  meteoric  Momm  would  giTc  a  Iciud 
of  a  juttiScBllon  lo  tuA  oatioaa.  PMplo 
«rrrnher<>  have  thought  the  atooe  impl^ 
menta  wtn  the  product  of  ib«  U^tnbig^  or 
it*  bolt*,  and  that  tlie  niuae  of  ihuador  waa 
Ckuaad  by  tb«ir  »irikiiii;  ilio  earth ;  and  Ibe 
belkf  la  vaty  «iiiiiiioii  that  tlie  "  ilModer- 
Kt»,"  wbkb  il  dritcn  d««p  Inu  tbe  g;rouDd, 
■111  Kradually  riaa  to  tbe  eurfaeo  t^n  in 
ihs  oenrw  of  aome  dtffiiiite  period,  ai  aarm 
day*,  wMlci^  or  year*.  The  Itndar  of  one  ot 
thaw  mj*lorioua  Abject*  Mleenu  It  liiithty 
CD  account  uf  tlio  peculiar  ptopvriiet  attrib- 
uted to  it,  and  tniu*m!i*  it  to  bl>  (imiU'ritT. 
Such  atone*  arc  rtgardod  aa  aniulcli  In  Aala 
and  Eurojw,  and  u  rtcichci  on  llio  nuiiica 
ooaat.  They  arc  brfluwd  to  prcwrre  one 
Bsnlnit  harm,  tn  proTciit  itrrlllty  la  women, 
to  girc  protection  OKalnit  flra  and  Ughtnla| ; 
ircaiiirci  are  auuglit  with  llitia,  and  moat 
RlTcctivo  oicdical  prop«rtic*  aria  attributed 
to  thmi.  Tlicy  liuvv  buvn  l>BlieT«d  to  have 
n  kind  uf  lifv,  and  tu  ffHX  On  iho  appuMch 
□t  a  atom).  ThcM  aiipvr*iiiioiu  hire  no 
fooling  among  people  who  are  «ti]|  in  the 
•tono  a^  and  ncquainlod  witii  Iho  uao  of 
Hone  luiplcmonU.  Thim,  no  trace  of  them 
la  found  In  thn  South  (Waji  and  Anatralla ; 
althoogh  a  foundation  for  ibcni  appran  lo 
be  Uld  among  the  W'cti  Auatrallana.  In  the 
(hope  of  a  belief  that  otrtaln  amooth,  oral 
aluniNi  have  (aiko  from  the  aky. 

A  SibUrmtu  BlTPr  la  AiiMa.— One 

ol  lh>F  rvwnt  publicarion^  tif  Ibc  Auitriait 
TouriAU'  Ulub  conuios  a  doaortptiun  ot  Iho 
"  Kci'ca  Ca>v,"  nUich  It  ia  olainicd  must  be 
raiilcod  among  the  grtatnt  natural  curioai- 
lie*  ot  Iho  AuMro-Buugariaa  ntottatth;. 
Ttie  care  ia  tilnated  near  tli«  middle  o(  tbe 
Kant  meuntnik  land,  in  the  bar*  sod  aleriile 
plalMu  that  tpread*  out  above  Trieste,  in  n 
region  rtdi  with  cave*,  and  ba»  b««a  form«d 
liy  the  flowot  lh«  R(m  ttirerundvrthecre- 
laaeau*  hill*.  Similar  river-etcaraiinoa  ar« 
cnninioti  in  the  rej;iun,  but  that  mnilu  by  ili« 
Recra  mirpaw^a  ail  tbe  otbere  in  cil«iit. 
Noar  the  nilnxul^taiion  of  ViMrkv-Tor- 
novo,  the  necc*  in  a  eiream  eomv  Gftetin  or 
Iweiity  pace*  farniid  and  (wo  or  Ihioo  feet 
deep,  Tbcnor  ll  Oowii  alonn  tlie  bonier  ot 
the  chalk  and  tcrllar}  lonnalioiu  in  a  deop- 
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\f  out  M  picMint  TftB'?,  191  It  ooniM  to 
•  point  •We  tha  duUk  anxsca  it*  ooane 
b  ■  tamldredu-  nose,  and  Mcma  w  if  H 
would  *top  iu  tenlm  progrMu  lahfa  »  dun 
anrif  foor  hmdNd  tnn  bigh.  Tlw  ri*«r 
bu,  iio««Tsr,  «ooqacTti]  tU*  inJI  bj  boriog 
viidar  il  ■  nnael  fiTtj  f^i  Usli  u4  lulf  ii 
wiik,  tbiongh  which  il  nubM  in  a  *trj  )!•«• 
\j  tornnl.  In  Ihe  conrw  tit  a  littlo  over  ■ 
buadrrd  jai4i,  H  paatM  a  chitancy-atepcd 
aluft,  vfaitb«ituiub  l«  tk«  «liOl*  hvij^bi  «J 
IW  wMPtalii  nail  pNncsU  aa  opctiiiig  nran 
tliui  Ibirtj'  fe«t  In  dknetcr  at  lk«  mrttix. 
JUt«r  aoothcr  faawlnJ  juili  i^e  atrtaiB 
iraww  IIm  Soar  o(  a  <f»!i'w  (or  dnk-lMlc) 
ibor  bandnd  f«ct  broad,  and  then,  >Imt 
Rootisg  a  aanov  lodgp,  Mttera  the  great 
doftJM  ol  St.  Caiudaa.  Vkvn  ibc  deep,  tra- 
iluottlly  bBpondlns  mA*  on  lbft«  )hk<  tvem 
%  glsaatk  kettle,  the  wbUri  call  of  vhieh 
falU  perptndioBUrtymore  than  five  hundred 
feet.  Ott  the  aoaUkern  dde  a  tarf-^oTCFed 
alope  dMocnda  toward  tbe  bed  of  Ibo  riTer, 
to  Old  abruptlj  fn  a  prceiptce  «X  wAj  l«o 
famtdred  and  &Uj  fori,  tlartng  tvke  bored 
Ihe  htiU  fM  i^UUvFlf  ibort  dtotanowy  the 
Rkcb  coatlnue*  lii  eourae  till  h  intets  the 
roi'k'voll  a  third  lime  and  ensTatM  a  Ihird 
tmbl^mncaii  chamtl,  thia  tirae  of  thirlf- 
I1t«  kilonioli««.  or  liTiotj>|vo  isU««>  Thia 
b  tti*  Boeea  Carp  proper,  and  fran  it  Ihe 
Uifam  pmngea  orar  Saa  Oioranni  di  Dniao 
Into  ititi  important  riTw,  tiwnsli  a  thwi 
OQO,  i\\»  TiinaTu^  ibe  mjMcrr  of  llie  ortjj^a 
of  which  liM  tienn  ujlml  br  ttda  liaidnj  of 
tbceourKof  lu  main  afntioDL 

Stattbll  «id  IrU  Crmanoica— Dr.  Rob- 
ert Miinr*.  in  hi»  "Ancleat  Pi>»ltith  lAkc- 
Owriliii~i  or  Cntmogi,"  dran  a  paraU*) 
botwten  the  island-fortlllcallau  of  th*  wmt- 
em  C«iU  oaci  ihe  lakodaelUngi  ni  S«ltt> 
criaad.  and  lhi;n  luggosu  a  eonn«clion  cS 
drvclu|im«nl  b«t««cn  the  cnnoog  and  ibe 
mniCAl  e»«ilc  of  the  middle  •£«.  "Onn- 
nof, "  U  a  Gaelic  term,  from  rroiu,  a  nuM 
vr  ir«e,  and  ttsvai*  lo  point  to  lb«  fact  that 
woodon  piles  or  trM>-lr<ink»  fomiMl  aa  im* 
portant  |>art  In  the  itruclnro.  ^Vbibt  Ifa 
crannogi  tave  MTnral  fmutM  in  raoimon 
with  the  SwlM  [>llc-d«rlli«jn  tlwv  eihtldt 
aUo  wme  Inportaal  polntt  of  iJiff^rrnoi-, 
vtarMa  (he  Iri»h  and  SoMli«h  *tnictDr<s« 
•K  e«Mnliatlr  (imllar.    Tho   lattw    oerG 


rcall/  roKlftnl  hloMla,  »mtf)v^ 
b«  Eenoral);   aniSnal.      Wh 
and  \a  luc,  tbo;  Boalil  |irvuni  ttaj 
■nee  of  amall  IfilaftJH  aurr^vidod  I 
paBtadf*  far  defanar,  with 
tion  Iciod*  cm  tbcir  cuifaoe,  An^* 
irtAj  for  lue,  and  m  aoiuu  oun  a  i 
or  fangway  eonuniinicaJiBf;  wiih 
Thej  vcre  ecrtatnlj  liulli  v^th 
and  witli  a  Mlbllir  of  «bi<h  iha  i 
of  part*  of  them  lo  iho  prvatM  thacl 
be**  eridenrM.    Stono  ttnpuw  hnt 
foUBd  in  the  craonoga,  Int  1^  luitt  of  lli 
remain*  Xhcj  iir\A  are  of  bronM  wd  : 
and  ma*  «f  the  ooina  and  puuor;  (micl  1 
Reooa  infcfcca.    It  l>  gmenllj  i 
that  «Ten  the  Iriib  traanega  an  leaf  i 
toqiienl  ia  d«I«  lo  the  carOti  ttata 
dwtDnip.    Tbe  cnutnog*,  moimtk, 
tbncd  omA  longer  In  «>e  ibu  ilw 
reapoaiing  iak^-dwellioga  ta  : 
IhoMol  livlaod  dssti  to  tfca 
Dmtai7.  lbo«e  of  ScoUaad  to  a  < 
two  (■riior.     Tbr;    w«r«    crb 
mofavl  J  for  Mra»t,     In  the  mace 
and  wilder  part*  of  Scotland  IW  ' 
atnetnm  gave  way  to  atoat  lutla^^ 
tho  end,  ■•  Dr.  Uoan  poiata  oot,  ( 
of  tho  eaitio  bciti;  brm^i  lo 
tho  waUr  «•«  broaghl  lo  the  «aal 
fhipc  of  a  auat.     It  U  ovlaial; 
that  aome  ladlrtdnal  <«*tln  maj-  ba  | 
roei  f«(irtaraUli*M  of  firmer  i 
Il  woald  ho  v«r7  hanl  lo  prgiv  I 
haa  liten,  aa  Dr.  Uonro  aeoma 
tbiak,  any  cTomJ  oaoaoctkai  of 
between  lb«  two  MrucMrM. 

Entrtt  af  CafM  on  tuetUL — Vr.  L  '. 
Ototacop  rtporta,  in  tbo  "AmsrioaBKu 
rallat,"  rcqwctingexpnlinonla  ha  hw  i 
npoo  the  power  of  lUffcrcni  IdmcU^ 
In   rariona  '^um.    The   CoJotada  ^ 
ptvred  the  hardiest  of  the*;  lti 
outright  in  Ihe  vapor  cf  pnarie  i 
il,  howrrer,  Mnoil  tonRPr  ihas  Vij  • 
ten  cxperiaimteil  witb,  while  il 
lyiMl  tat  a  lime  In  illumhiaiinggu,  i 
afiM  iw«  hour*'  (mprlaanincni  in 
oiide.    Tlie  effeeC*  <d  «V8*<> ' 
tnarVeil  I  U}4i«i^n  iwodiiced  Ufhaiu  iai 
aad  «aa  liad  for  mapping  hcelkii,  i 
aad  a  taap ;  eattenie  aoid  kflM  Oka 
enn,  and  Uuvw  (Jolorado  t«silea  en  Ik 
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i;  wbooiewdda  IdlM  uu,  but  boi 
Cslorado  b«nl«a  j  pnmliMdi]  npon  titd 
aicid  fnmei dcttrojod  eionHilof, u 
lid  cMoriae  onTjIhing  but  Culurkdn  lif#- 
dMi  olUmu  oudc  ciliibiwd  liut  ilinlii  <f ■ 
I ;  «Bd  tUnmimlinK  |:u  ■iip«4icd  M 
''pcodnoe  dtath  It  ilio  •ipomiro  <ru  long 
coougfa.  Hr.  Untaoip  Rcamnwailii  chaig' 
tag  fncn  timv  to  Umi;  with  Ulaminolfaig  gM 
u  probabl)',  uJ  ciiarsfnK  nith  iBIutod  pnu- 
•lo4ciil  InDM  M  cvrtklnlf,  an  cKdciit  pre- 
venli*«  of  tfc»  mTa|w  at  IomcU  la  M^inct 


■wfcifcmli  IB  IroJte.— "  Ho*  nmeb  to 
b«  utM  arc  7011  Singnloc:"  Mja  ticrr 
Uaodot,  l>  bin  "Indiinlicitpn  of  TnieU" 
"ITon  are  not  iNmblai  cithM  aboui  Ihc 
earn  of  to-roanow  or  of  the  diitnnt  fatUTr. 
Whoi  you  rmiuirc  lor  j^ur  o«n  lifp  and  jour 
chUdrca'*  gTOwi  of  Sucit  at  }«ur  moutli ; 
■nd  ■rhMorcr  die  fou  1111,1'  want  in  tli«  wa; 
o(  Imiurr  fou  tBD  get  wilb  [be  aOgliteit 
aisrdoD.  Veil  an,  uuIcihI,  like  the  Ulka 
of  the  B«U,  Ihat  grow  around  jour  almplo 
)mU  ;  tlicT  low  not,  neither  do  Ibcf  rtap, 
•nil  *iilt  hcarciilT  N'Murv  froj*  tbcin.  Yov 
•ra  not  tixiicd  nlth  polltiolor  tniUUr;  om- 
bMtonai  BO  anxioui  tbaught*  about  buil- 
IIMa,or  the  run  and  (all  □(  stoclu,  dlaturb 
joor  •leep.  The  big)icst  honor*,  lillw,  and 
OtiWr*  <■(  drltlitd  men  arc  onknown  to  jou. 
y**,  I  bnllcTc  li  fullj,  joix  do  not  cdtj  Da 
bNp«nii«  lor  our  ibouund  lupcrflulilci ; 
you  BK  l>a|ip7  la  being  «ini]>lo  men,  Nuluro- 
natn,  lirins  In  ■  pamdltc,  nml  cnjojlng  thai 
panidiK.  Yea.  vhal  cnrc-bunjcocil  ditl- 
tud  man  ironlJ  not  cnTj  tou  jvax  ilmplc 
Mttdltlon,  and  jMor  paradliiaFiI  contcnl- 
mmt?"  A  (pn  moinonti  afU'r  indutfnug  in 
tlMM  nfltctioni.  Hcrr  Ila«ckrl  mched  tho 
but  ptat-MalioTi  brfOTv  arriiiDg  at  Point  dc 
tialle,  and  wu  Miil  ttdiibiui;  bij  had  coma 
upon  a  place  wb«t«  the  atra^le  for  «ii«t- 
lOe  biul  nO  bttDg.  Mi)  porttni  awikcoi^ 
m  Inan  bin  ilri>ani  \rj  tpi.-akiiig  to  him  of 
dieir  "  bai'k'lioriih."  It  was  now  time  to 
atteud  til  that  tnativr.  for  il  might  be  for- 
l!0(l«n,  in  (be  liiirr;  Hnd  oonriwiou.  if  il  was 
pA  off  111!  Ib^'y  got  to  llw  citj,  Ilerr 
Aiit^kcl  l>ail  reiiiirbi-d  that  a  «4llr*  ROiiile- 
lanhml  i;lv«n  MCb  of  lh«  portir*  a"iloubiu 
anua,"  anil  rrruoncd  lliat,  la  coniriricr«llon  of 
bia  lupenor  dliliooiloo  ■«  a  "  «lilte  man," 


It  would  be  prapcr  to qniidniple  IbeuDMDC 
and  ghc  n  •ttlllins.  Hie  port«n  t«htn)cd 
lh«  win*  whb  Inttatlon,  nad  gaTO  tbdr  pa- 
tron a  TfTf  floitcrlnx  lecture  oboiil  tlio  db- 
tiacilon  ia  which  he  wai  entitled  If  rcaum 
of  hia  puTslj  wbllo  ikln.  Tbc  mota  point 
wUch  ihej  prtacnlcd  wai,  that  rtvrj  wUic 
man  ought  to  ^ve  double  what  be  hiA  gircn, 
or  a  rupee  1  but  that  oa  whh«  a  ama  a»  be 
WBi,  «llh  hU  light  hair,  louit  btJong  to  the 
ret;  higboit  cute,  thu  dignity  of  which 
would  b»  ftuiubtjr  loaiutalnod  b;  a  »tUI 
biger  gift,  n'ilbout  accvdlng  to  the  full 
foree  of  this  cMnpIlTncniArt  arnumontjUarr 
nieckd  jricldcd  «o  tar  ax  to  ^vt  the  full 
while  man's  baClul>v(Hli  of  a  nipM  toMeh 
man,  and  bad  the  pliHttim  n(  hcarlag  hiiuMlf 
pionouiucd  A  p«tfcci  Ecnilcman. 

The  Chfait««  SaperttlUen  of  SertfH 
Qnetefc— Dr.  D.  J.  UacCiowan,  hi  n  rrporl 
on  the  hraUh  of  Wcncbov,  bai  publinhnl 
noma  faol*  conccming  "  qildemle  frradea," 
or  **  popular  cnuca,"  which  froquenltj  \iit- 
Tail  anKiDg  kT|;o  portion*  of  the  ChiniiM) 
populitiuD.  One  of  ibcm  fs£«d  ivrj  «iton> 
■Irely  In  1^6,  wbea  it  «■»  bvlluxil  auper. 
Dalirral  agiincit'it  were  at  work  culling  off 
iho  qucucB  of  tlw  penpli?.  A  Korcerct,  get- 
ting poaaeamnn,  with  the  aid  of  a  (piril,  of 
one  of  IhoM  i|u«uet,  *a»  b<<1ii>T«d  to  bo  able 
tilereaflor  to  cvokn  al  will  the  roul  of  lh« 
owner  and  u>c  it  ax  a  fervUn  dciuon,  whlla 
the  man  nai  (aled  to  die.  The  only  remedy 
wiihln  the  reach  of  a  pcnon  who  has  lost 
hi!  ijucuc  it  (d  cut  off  an  inch  or  more  of 
■hit  hair  he  has  left  and  poak  it  for  eighty 
clafs  in  a  cesspool :  hj  this  mcaoi  Ibe  tayt. 
tcrioun  conuuMion  belwem  Ihn  htlr  remain- 
tnROnhitlieailand  ibMin  pniu>**ion  of  the 
Horcercr  is  acrcrwl.  Amulets  and  cham* 
•rv,  nior«arer,  mWeA  on  for  the  prcrantian 
of  ditMter  to  tliti  queue.  A  charm  t<M  thi« 
purpoM  naa  indented  by  the  Go<renior  of 
Kiang-Su.  *1io  alto  recommended  an  anathe- 
IXB  nitribiitnd  lo  T»o  Tse,  whieh  trai  to  be 
chanted  while  eopvlng  ii  on  jreliow  paper 
with  the  blood  of  a  eoek  miied  in  ronnH- 
ion.  after  which  the  paper  wnn  l«  b«  bnrnMl 
and  the  ashca  swallowed  TI10  putlo  wa* 
crealcd  bv  some  rcTotuiiomnt*,  who  secrgtly 
cut  off  the  (gueuei  of  a  few  poMera-b;  in 
each  tart^*  dly.  and  th<rn  pitirlalmcd  that  a 
diabolical  af^cy  waa  at  work. 


r^rri-£S  scisxcs  mosthit 


A*  MhiMn  la  lb*  ni^bir 
■  lalfc*  (vnnl  MNttha  la  com- 
pwMf*«lT  »«■  ud  ImplBr.  tat  in  •{rrt 
•rftanl  dHrim  the  MM  am  M«B  to  Uke 
|law  ta  JnV  "rf  AapnuL  A«wdiv  to 
Ika  iMtA  prawucd  br  Hr.  V.  6.  KcKIDh, 
la  •  lc<tai«  hero™  ib«  SodMj  of  Arti,  the 
dMrtbodoB  of  fin*  a*ct  the  Imw*  of  ilie 


.taM  af  HBl«.aad  baM^rtSf  ipi«MMi 
TWaoft  praBCe  «■(«•  ol  k^BvdBI  ■^ 
f—  to  fc>  tta  MB«i,  Um  dncvcMik* 
Mhlniiiil.HMfcOTliilHCiit. 
*Bn  in  H^  bM  afflipartlt 
•C  ite  (MewM-UAilMTk* 
tot  ^^r  *  (telf  or  canlsd  abkJM 

•<  1^  ^n^-orj.     Sonondlas  the        

hadM  Ok*  iKwpBbi^ytilWft 
■■  «  p»«iMtto— fT  4e*Mft   h~ 
I*,  wtak  dae   luwiiitiww.  ■  mI* 
b«  ifattc  «•  otber  boraine-bidK  ud 
o(  patnlcwN,  tfaM  ne  U^ 
CoaifM  b  nitlftlrMb, 
(tednpr  of  lc«k>  >1  ibc 
Ab  pIpM^  vUtli  MB}-  be  guudtd 
bM  an  buMto  •bonU  be  fiioi  <Im  lb; 
»aj  be  Cfcreh—ly  braa^  bHUb  itach  rf 
dnprtj.    Hktir  Area  uc  Cknicd  bf  cuvlMfc 
«an  In  (hiowtDf;  ■•■;  mm  Am  afur  litT 
tan  taM  fued.    DIfMttr  ud  lodlitnh. 
mwliehl  taaUi^t  I*  KCpo^bie  lar  ■  lwitt 
pwyartaa  at  Sic*.     It  at«nte*  Ibnacb 
ifaita  eta*  om  tnua  open  fnW* :  ibeafb 
defMtt  In  ttnee ;  tbta^lb  the  proiii^  tt 
voodcB  ta^we  tA  planka  to  Duca,  •»•»■ 
plfK*.   or    N(leloT't<uiLicn ;  end   (braath 
eMckwacM  In  diifwlBe  of  hot  uboh  Tbe 
■vd  fl»e  «Md  la  itakttr*  )*  xtry  lUtilt  U 
epeMnntooa  cowibiwkn  ;  phmbcn 
itew  nnow  OwIt  iNffUUe  (omoM  to  mI 
lito:  nad  ita  eun  ritinlt^  ibMugb  xUAj 
M  etaped  »»  to  >el  •*  n  lea*  to 
tl>  nfs,  bM  taen  known  to  ert 
Bn.    Water  h  uIU  tbe  cbr«p*M 
HFocttT*  eitingukber;  anil  olbcrai^U 
n»c  are  good  in  tbete  *»y.    Gjrpaum,  rarf  •• 
a  |itaM«r  and  b  conctiie,  I*  an  cueltal 
ar^fHooOng  tMt«Tlal.     Wood  maj  be 
OBtoflnHianMe  b;  pUptiog  ti  vtik  wl 
by  ImpngBMliiii  Ua  Btan  otib  nSi 
•taacee  na  iiugMaM  or  tiBcau  «1 
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(ira  BoluMe  nbMaaeM  «Uth,  comtei 
■iti  form  M)  lomhibto  int.     \t 

I  \a  Impn^ntvd.  tnOi  «Hti  ■  lutuuiice 
capable  at  loliillliiiian,  iu  taUns  £t*  irfll 
be  iklnjcd  till  Uin  ixilaltl*  kdIniMdoi)  hoi 
\>rvB  (Ii(T<n  off.  Warning  of  llrcs  la  auto- 
matkally  and  faivlj  (itvtn  b;  mcami  of  do- 
•ton  h;  ahidi  Ihacipanitonof  Aeoliunnof 
iBOicar;  bj  tho  dmrlopcd  hcAl  b  mode  to 
eloM  Um  clrcdlt  of  a  galnnlo  bat(«i7  and 
Mund  aa  tltcUic  brll. 

Th«  Siiir  SklM  Of  KawUlkA^M. 

Leonlurd  Sl«]no^Fr  hax  putiliKli''!!  in  iti« 
!forir(p'3a  Jotimal,  "  Satiirm,"  a  prt|H'r  on 
the  faiiiM  and  lliira  of  Kaotnm  Kamchilka 
•Dd  ilia  Commander  lalands,  wblcb  ad)oJa 
oar  frmi  Alaution  bland*.  While  Uic  eU- 
nutc  of  tbc  iiLuidi  1>  foggjr  and  tlidr  iregis 
uukm  aotnlj.  KuQchnilu  U  rcptricnin!  ai 
MJoldng  la  IuIIbd  akiu,  imootli  «paii,  ami 
■  mlM  t«mpFraturp.  Tha  flora  l»  no  mi- 
beruit  (bat  voidc  npwive,  whicli  unlf  grow 
1o  be  Xhttc  furl  bi|;b  in  N'orwir,  Ibi-rs  at- 
tain tlw  heigbl  of  a  mnn.  Among  (hem 
•le  (he  tiircb,  aUrr,  willoir,  anil  wrriiTivtrM. 
wboM  btrriM  as  •>«U  an  thow  of  a  honny- 
•iii&k  are  Surty  tuTorad,  and  wvll  rclintieit 
bjr  IliB  iobabilanl*.  Tliu  Dow^r*  of  (lit  wil.I 
TOM.  rhudodvn'Iron,  poMntlllna,  and  tnraia- 
eum.  misbt  b<r  tnUtitkon  tor  Norwq^lnn  tpo- 
eiwi  Tlift  litrd*  arc  alio  well  rcprnsmied, 
and  one  of  tlicm,  ■  wubler,  la  dbtlngubhed 
b;  a  pbiiBige  tbac  auggcaU  ttu;  tropica,  and 
*  toIm  Mmpanblc  «tlth  that  of  Iho  nightin- 
gale. The  fauna  I*  etDtrall;  pahisArclic^ 
wut  tarn  American  form*  «i«  fomd. 


NOTES. 


Hb.  JaWR*  Stttrma)^,  nf  th«  VtufA 
SUM  Oeologieal  Kurvey,  hM  lUnooTerfd 
■Moe  new  am  and  otlff  oitiaa  in  wbiuh  a 
few  peculiar  t«al<ircH  havu  bwo  obscrrML 
One  of  theni  is  a  Tillii^r  of  liity-fico  uniler- 
.il  dTlllngi  iiilurilcd  nenr  the  top  at 
«f  the  xiloanic  foot-hllla  of  xXw  )!Iib 
ikro  Uoiiniaj.:*  in  Ariionn.  A  uma- 
Toof  wui  tanualied  for  Ihr  whoU  oim- 
lUj  br  the  haidencd  suiliffe  Biratjm  □( 
hilL 

Ht.  nncRERT  UoLiton  boo  di'ienninod, 

S'  eipcrluKBi'  inalitut(?d  for  the  ptiipoM, 
tl  Inillv-nihbcr  If  attercd  under  Itic  nrni. 
bined  {nduRDcc  o(  Mf^X  and  aiyv:''n — ah- 
Mrbing  otji^n  and  becoming  cracked — but 
not  bjr  citliiT  a^cnt  alone. 


Lan  jftLt  Included  the  BlUeth  annlTer> 
aorr  •>(  >■■•  ludtn-motcb,  whlA  oai  flm 
tnodev  m  Eniehod,  bj  J'ibn  Walker,  of 
Seael[taii.aO'Tt««,  and  alao  ai  Viinna,  Ia 
1883.  In  tUT  the  red  anion>!ioii«  l>bol> 
pborn*  waa  aubartltnieil  for  the  muru  d>a> 
gerwia,  eum>dlns>  ordinary  phoaphoniB. 

PanrtMOR  Corn  bas  called  altentlon  to 
(h«  tact  tliat  hactCTla  wtre  Ant  acen  l>o 
hundred  jfr*  asn,  b;  the  Dutch  microtco- 

[liit.  LceiiopiihiiJii,  *lio.  In  less,  i^vo  to  iho 
loial  Societr  a  deacription  of  "  lery  llitid 
aiti'ioali  morW  In  a  "ry  llvdij  faildon," 
HJili'h  he  had  detected,  with  bi»  initi-iinieni, 
ill  \}\if  ■bite  anbaiancc  tidhering  to  his  (etih. 
His  dniwiniF*  are  rtrt  correct,  and  ha<« 
never  been  aurpaMMt  tul  trithin  the  loat  ten 

Jt*M. 

CiPTiiX  T.  (],  Bm,  n  ««!l-kno<ro  Swed- 
lib  clplortr.  dii'J  tioiii  hcart-ilUrne  on  the 
Congo,  vbile  on  his  way  to  Juin  Ur.  Stanley. 

U.  FATiL.dimiinft  rnj^ncCT  of  theeool- 
Dilnci  of  Commcntry.  Kmnoe,  lift*  pnblinlicd 
an  account  of  hia  diBinvvry  i>t  L'ual  at  that 
plaee,  wliieh  ha«  preaerrcd  to  tlic  very  tun- 
Wr  of  the  bmla  111'?  hUtologlciil  Mrurturc  of 
the  plants  tnmi  whirh  it  (•  toi-ni«l.  The 
presertalion  Ih  Hud  to  Kiivir  hfH^n  so  dUiinCt 
that  M.  ICivnnutt  liu  h<!'m  ahlo  to  niak« 
■jwcllic  detenu  loo  iion»  o£  wjreral  upcvlir*  of 
the  carbonixrd  gilanl*. 

A  oauT  Impuloc  hna  been  gtrm  to  fruil- 
KTOwliM  within  tlie  laat  ita  jeant  The 
area  of  land  ilfvolt-'l  to  t!ii»  pMrjioae  In 
KaRland  inureaitvd,  bi'lnopn  1812  and  ISS'i, 
Sd,<)9a  acrra;  whiii-  tlip  im)>uHaIiona  of 
fruk  (torn  diffcreut  irouairica  increafed  fcoiu 
I,'21S.ait9  buihols  in  IBTl  to  4,'HS.fl90 
buahrUlnlSHl.  Much  ot  tbia  fruit  ii  uatd 
for  nahiogt  Jain.  The  actvag*  of  frull-lond 
in  Cinada  hu  been  largely  exteudwl  alililn 
the  lost  fifteen  years,  and  gmt  intercat  Id 
I  be  pionioilon  of  the  Induatrr  la  laken  by 
the  (iiiiemtnrnt  and  the  land^ovncn.  In 
th(i  I'niird  ttlalca,  two  millloii  acrea  vc(« 
ondercultivaliiin  lu'  i[iptv  ortbania  in  IST8, 
and  the  Taliie  of  llic  proiliicts  bail  IncniaMd 
fn  IKenty  yeira  from  te.ti(Kt,n0O  to  oner 
(no.Ow'.iKMi.  The  drvlng  and  the  catmin)!  ol 
f  nilta  banc  bi.'came  Tcry  promlncut  brandica 
of  iniluitry. 

Tn«  anther  of  the  work  on  "WorM- 
l.if(^"  rwtinly  rorlowed  In  our  paiim>,  re- 
grets that  (he  book  oontalna  a  number  of 
errata,  and  ilwin'a  na  (o  anno"inf  (hot  slipa 
ot  corrcciionF  wHI  bo  mailed  tii  nuy  who  will 
kiiulty  algnlfy  their  deaire  lo  renlve  them. 
Addrcu  Alexander  Winchcll,  Aan  Arbor, 
Uiehlsan. 

U.  Anmint  Itocws,  ProfoiSor  in  the 
hfti*  of  Hontpcllier.  Fraocp,  who  dinl  a 
I«ir  Diontha  ago,  *«■  well  known  tot  hii 
nxarcbca  on  the  Ajium  of  plaoela  and 
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